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FOREWORD I

Integrative medicine and alternative medicine are not synonymous. Alternative 
medicine comprises all those therapies not taught in conventional (allopathic) 
medical schools, based on ideas of variable soundness, ranging from some that are 

sensible and worth including in mainstream medicine to others that are foolish and a 
few that are dangerous. Th e term “alternative medicine” has recently been incorporated 
into a broader term, “complementary and alternative medicine” or “CAM,” used by the 
US federal government and other institutions; the National Institutes of Health now has 
a national CAM center (NCCAM).

Neither “alternative” nor “complementary” captures the essence of integrative med-
icine. Th e former suggests replacement of conventional therapies by others; the latter 
adjunctive therapies, added as aft erthoughts.

IM does include ideas and practices currently beyond the scope of the conventional, 
but it neither rejects conventional therapies nor accepts alternative ones uncritically. 
Most importantly, it emphasizes principles that may or may not be associated with 
CAM, that is

Th e Natural Healing Power of the Organism—• IM assumes that the body has 
an innate capacity for healing, for self-diagnosis, self-repair, regeneration, and 
adaptation to injury or loss. Th e primary goal of treatment should be to sup-
port, facilitate, and augment that innate capacity.
Whole Person Medicine—• IM views patients as more than physical bodies. 
Th ey are also mental/emotional beings, spiritual entities, and members of 
particular communities and societies. Th ese other dimensions of human life 
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are relevant to health and to the accurate diagnosis and eff ective treatment 
of disease.
Th e Importance of Lifestyle—• Health and disease result from interactions 
between genes and all aspects of lifestyle, including diet, physical activity, 
rest and sleep, stress, the quality of relationships, work, and so forth. Lifestyle 
choices may infl uence disease risks more than genes and must be a focus of 
the medical history. Lifestyle medicine, which is one component of IM, gives 
physicians information and tools to enable them to prevent and treat disease 
more eff ectively.
Th e Critical Role of the Doctor–Patient Relationship—• Th roughout history peo-
ple have accorded the doctor–patient relationship special, even sacred, status. 
When a medically trained person sits with a patient and listens with full atten-
tion to his or her story, that alone can initiate healing before any treatment is 
off ered. A great tragedy of contemporary medicine, especially in the USA, is 
that for-profi t, corporate systems have virtually destroyed this core aspect of 
practice. If practitioners have only a few minutes with each patient—the time 
limit set by the managed care systems they work for—it is very unlikely they 
will be able to form the kind of therapeutic relationships that foster health 
and healing.

Furthermore, this special form of human interaction has been the source of greatest 
emotional reward for the physician, and its disappearance in our time is a main reason 
for rising practitioner discontent. IM insists on the paramount importance of the ther-
apeutic relationship and demands that health care systems support and honor it (e.g., 
by reimbursing physicians for time spent with patients rather than number of patients 
seen).

In essence, integrative medicine is conservative. It seeks to restore core values of 
the profession that have eroded in recent times. It honors such ancient precepts as 
Hippocrates’ injunctions on physicians to “fi rst do no harm” and “to value the heal-
ing power of nature.” It is conservative in practice, favoring less invasive and drastic 
treatments over more invasive and drastic ones whenever possible, and it is fi scally 
conservative in relying less on expensive technology and more on simpler methods, as 
appropriate to the circumstances of illness.

How can pediatric medicine benefi t from holding to these principles?
Th e innate healing power of organisms decreases with age. We can observe the 

workings of the body’s healing mechanisms most easily in the young, and we can oft en 
support and facilitate them with less invasive, less expensive interventions than those 
required in adult patients. Homeopathic remedies, osteopathic manipulation, and hyp-
notherapy, for example, can be remarkably successful in children. By embracing this 
principle of IM, pediatricians can increase their eff ectiveness and also decrease costs 
and risks of treatment.
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Some people dismiss the relevance of whole person medicine to the pediatric patient 
population, believing that the young do not have developed minds and belief systems. 
But even infants participate in the emotional dynamics of encounters between parents 
and doctors, and the possibilities for using mind/body interventions in children should 
never be ignored. Hypnosis and guided imagery can reduce pain and anxiety associ-
ated with offi  ce visits and procedures. Stress reduction training can reduce the need for 
medication in many instances.

Lifestyle analysis and counseling should be central in pediatrics, because patterns of 
behavior that infl uence long-term health are oft en set in childhood. Witness the epi-
demic of childhood obesity in North America, and in its wake, an epidemic of type-2 
diabetes (with onset at younger ages than we have ever seen). Th is calamity is the result 
of dissonance between genes and lifestyle, in particular the increasing consumption of 
high-glycemic-load carbohydrates and unhealthy fats in the refi ned, processed, and 
manufactured food that has become so prominent in North American diets. A major 
responsibility of integrative pediatric medicine is to teach parents and children about 
the health consequences of lifestyle choices and to motivate them to make better ones.

And, of course, the doctor–patient relationship is as important in pediatrics as in any 
other area of medicine, both for eff ective practice and for emotional reward. Disruption 
of continuity of care by profi t-driven medicine has made it a rarity for pediatricians 
to follow patients from infancy to young adulthood, to know them and their families 
well.

Consumer demand for integrative pediatric medicine is very high. More and more 
parents are wary of giving kids pharmaceutical drugs for every problem. Th ey ques-
tion the unprecedented use of psychiatric medication in the young. Th ey ask why more 
children than ever are developing asthma and allergies. Th ey want to know why the 
incidence of autism and ADHD is so high. Many even question the safety and value of 
immunizations. I believe that integrative pediatricians are best trained to listen to these 
concerns, help parents understand the risks and benefi ts of treatments, and analyze the 
nature and causation of disorders that aff ect children.

Ever since I founded the Program in Integrative Medicine (now the Arizona 
Center for Integrative Medicine [ACIM]) in 1994, I have worked to make training in 
IM available to pediatricians and to stimulate research in integrative approaches to 
pediatric disorders. I served as co-principal investigator (with Dr. Fayez Ghishan) of 
NCCAM’s Center for Pediatric CAM Research at the University of Arizona, helped 
organize the fi rst conference on integrative pediatric medicine in the US, have treated 
pediatric patients at the outpatient integrative medicine clinic at the Arizona Health 
Sciences Center, and have taught pediatricians who have gone through our inten-
sive IM fellowships (see www.integrativemedicine.arizona.edu). My colleagues and 
I at ACIM are now developing a comprehensive curriculum in IM (in distributed 
learning format) that we hope will become a required, accredited part of pediatric 
residency programs.

www.integrativemedicine.arizona.edu
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I do not see any real barriers to this enhancement of training. More than many 
other practitioners, pediatricians are open to the philosophy of IM. Th ey are also highly 
motivated to promote health and prevent disease in the young, and eager to learn about 
low-risk, low-tech, low-cost interventions that not included in their training.

Th e editors of this volume, Drs. Timothy P. Culbert and Karen Olness, have com-
piled a great deal of information to help practitioners understand and use IM. I consider 
it a signifi cant contribution to the emerging fi eld of integrative pediatrics.

Andrew Weil, MD
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FOREWORD II

Over the past two decades in the USA; non-traditional approaches (i.e. com-
plementary, alternative, folk or culture-specifi c non-allopathic practices) to 
medical care have moved from the fringes of medical care to, if not center 

stage, at least somewhere on the stage. Th is is in part because a large percent of peo-
ple of all ages are using some aspects of these therapies. Even more important in their 
acceptance, is the scientifi c approach by many clinicians, who are the authors of this 
book, to examine their effi  cacy. Most are not new theories and clinical care modes. 
Indeed many antedate allopathic medicine by centuries or even millenia. Th is book 
will challenge and engage most of us who know little about the many areas covered by 
this book.

A word about the title given to this fi eld, for awhile “alternative medicine” had some 
popularity. But most clinicians did not like this term, for clearly there are many condi-
tions for which non-traditional medicine works. We were not happy to discard much 
of non-traditional medicine. Th en “complementary medicine” was in vogue. I liked 
this term because it implied that these approaches could be added to conventional 
care. Under the infl uence of George Engel, I have liked the term “bio-psycho-social” 
medicine but I have to admit that it has been used primarily by physicians and, while 
it could include the areas covered in this book, it rarely did. Now the title “integrative 
medicine” has come into use, as in this book. It is a good term for it puts these many 
non-traditional therapies on a par with allopathic medicine. An Integrative approach 
emphasizes the recognition of mind, body, spirit, and sociocultural context as both 
determinants of illness and treatment foci of care. Th e challenge for the clinician is to 
integrate these many therapeutic approaches together in a healing balance, for the best 
care of the patient.
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Th e authors, each leaders in their fi elds, have put forward a fi ne description of the 
many specifi c areas of focus within integrative pediatrics. In the book’s fi rst section on 
“Foundations of Integrative Pediatric Care,” Vohra discusses the research and educa-
tional needs, which are huge since so few pediatricians have received formal educa-
tion in this area. Th e next 12 chapters review several of these therapeutic modalities in 
detail with specifi c attention to their relevance in pediatric care. Th e section on “Clinical 
Applications in Integrative Pediatrics” brings together a number of specifi c pediatric 
problems or age groups. I think that this integration of several of the fi elds described 
is the real challenge for the clinician. Selecting the most appropriate therapy for the 
patient and family while balancing risk and benefi t with patient preferences is an art 
and science. It is the challenge taken up in this book. In the fi nal chapter, Culbert et 
al. conclude with an essay on the future of integrative pediatrics. Th e goal should be to 
bring to bear on the patient the most appropriate collection of services in supporting 
each child and family in a process which facilitates optimal healing and ongoing well-
ness. Th is book will go a long way to achieve integrated care for the benefi t of our young 
patients.

Robert Haggerty
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1
Introduction to Integrative Pediatrics

TIMOTHY P. CULBERT, KAREN OLNESS, AND
SUNITA VOHRA

Reinventing Pediatric Medicine

Health care today is at a crossroads. Th e way in which we care for our youngest 
and most vulnerable group—our children—is in need of redesign. Consumers 
are letting us know this by spending billions of dollars outside of the conven-

tional medical system on themselves and their children. Families are seeking medical 
service models and providers that espouse and deliver “holistic” care that is congruent 
with their beliefs about health and disease and which addresses health within the context 
of mind, body, and spirit. Children, parents, and pediatricians all seem ready for a new, 
more holistic approach. Like adults, more than 50 of children and teens with chronic 
illness report the use of a complementary or alternative therapy (Kemper, Vohra, & Walls, 
2008)! Th e evidence for the benefi ts and safety of complementary and alternative therapies 
for kids continues to grow (Kemper, Vohra, & Walls, 2008; Plotnikoff , Kemper, & Culbert, 
2008). In fact, children are quite capable of engaging in self-care skills such as mind/body 
therapies (Sussman & Culbert, 1999). Pediatricians are referring more of their patients 
for complementary therapies (Sikand & Lakensik, 1998), have consistently demanded 
more continuing medical education options in this area, and are using complementary/
alternative medicine (CAM) therapies themselves in signifi cant numbers (Kemper, & 
O’Connor, 2004). A new model representing a “reinvention” of care, titled “integrative 
medicine,” is the focus of this volume as applied specifi cally to pediatric healthcare. As 
described below, integrative pediatrics refl ects a “redesign,” combining the best avail-
able therapies for children from a variety of traditions, in a healing-oriented medicine 
embracing mind, body, and spirit while balancing safety and effi  cacy concerns.

Integrative medicine diff ers from CAM in that the former describes a philosophy 
of care supported by defi ning principles (see Table 1-1), whereas the latter merely refers 
to cares that are “outside the mainstream” of what we tend to designate “conventional” 
care in the western, allopathic tradition. Of note, what is considered “conventional” in 
the United States or Canada may well be considered “CAM” in another country/culture. 
Th e World Health Organization (WHO) estimates that 80 of the world’s population 
utilizes some form of CAM. As defi ned by the National Institute of Health’s National 
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Center for Complementary and Alternative Medicine (NCCAM), there are fi ve major 
domains of CAM which are commonly described:

Mind-body medicine1. 
Biologically-based practices2. 
Manipulative and body-based practices3. 
Energy Medicine4. 
Whole medical systems5. 

Table 1-1. Principles of Pediatric Integrative Medicine

Integrative Pediatrics is a healing-oriented medicine that:

Off ers patient and family-centered care that focuses on healing the whole child—mind, body, and 
spirit—in the context of community and with respect for and celebration of developmental and 
cultural diversity

Affi  rms that an optimal balance of mind, body, and spiritual elements is essential to the full 
attainment of wellness, health, optimal development, and learning

Recognizes that children strive for mastery. An integrative pediatrics approach educates and 
empowers children to be active participants in their own care, and to take responsibility for their 
own health and wellness whenever possible and to develop self-care skills they can use throughout 
their lifetime

Makes use of all appropriate therapeutic approaches and evidence-based global medical modalities 
to achieve optimal health and healing

Encourages healing partnerships between the provider, patient, and their families as well as other 
key decision-makers

Supports the individualization of care

Contributes to a culture of wellness with a focus on health promotion, prevention, and the 
purposeful cultivation of optimal healing environments for all children with a frame of 
“salutogenesis” rather than “pathogenesis”

Utilizes natural, less invasive interventions before costly, invasive ones whenever possible

Identifi es that children have substantial and resilient self-healing capacity. Integrative pediatrics 
supports approaches that remove barriers to and/or otherwise facilitate the body’s natural healing 
response

Neither rejects conventional medicine nor embraces complementary/alternative therapies 
uncritically, but which recognizes and diff erentiates many valid but diff erent “ways of knowing” 
(hierarchies of evidence)

Source: Adapted from Best Practices in Integrative Medicine: A Report From the Bravewell Clinical Network. 
Minneapolis, MN. First Edition. November, 2007. p. 11; Rakel, D. Integrative Medicine. 2007. Saunders/Elsevier. 
Philadelphia. pp. 6–9; Gaudet, T. (1998). Th e evolution of a new approach to medicine and to medical educa-
tion. Integrative Medicine,1(2), 67–73; Integrative Pediatrics Website. www.integrativepeds.org

Note: Th ese principles were adapted to the pediatric practice of “integrative medicine” from a variety of 
sources as noted above.

www.integrativepeds.org
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About This Book
Our goals in editing this volume include

serving • as an educational resource in the ongoing development and support 
of clinical care providers in all aspects of integrative pediatric care;
increasing•  understanding of the value of integrative healthcare among pro-
vider organizations, all pediatric healthcare providers, and other healthcare 
professionals;
fostering•  respect, understanding, and collaboration among diverse profes-
sionals caring for the health of children;
encouraging•  pediatric providers to learn about clinical approaches derived 
from other healing traditions.

Our intention in producing this book is to advocate for true integrative pediatrics, 
including careful, thorough diagnostic interventions and provision of the best and saf-
est treatments for children. We off er information about many complementary/alterna-
tive treatments, including honest appraisals about which can be recommended on the 
basis of solid evidence from carefully conducted clinical trials. We acknowledge that 
there are numerous interventions for which such evidence does not yet exist. In such 
cases, we do our best to assess the safety of interventions and the likelihood that they 
will be validated in ongoing or future clinical trials. Just as has been the case with recent 

----------------------------------------------------------------------------------------------------
Integrate

— combining and coordinating diverse elements into a whole
— to cause or give equal opportunity of consideration to disparate 

elements/ideas
— tending to consolidate

Holism
— a theory that the universe and especially living nature are correctly 

seen as interacting “wholes” that are together greater than merely the 
sum of their parts

Mind-Body
— taking into account the physiological, psychic, and spiritual connections 

between the state of the body and that of the mind
—of, involving, or resulting from the interrelationship between one’s 

physical health and the state of one’s mind or spirit
-------------------------------------------------------------------------------------------------
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evidence that most conventional cold remedies for children are ineff ective, we recog-
nize that some of the interventions described in this volume will be found to be inef-
fective. All integrative medical practitioners who work with children have obligations 
to stay up to date with current research related to both conventional and alternative 
treatments. A useful framework for considering evidence has been provided by Kemper 
and Cohen and is adapted for Figure 1-1.

Th is text is divided into four main sections and you will fi nd additional chapters at 
the website www.oup.com/us/integrativepediatrics

FOUNDATIONS OF INTEGRATIVE PEDIATRIC CARE

Book Chapters: 1–5
Web Chapters: 29–32
Th is section refl ects some broad concepts in pediatric integrative medicine that help to 
“frame” our approach to the entire fi eld. Th ese important foundational concepts inform 

Evidence supports safety,
but evidence regarding
efficacy is inconclusive 
•   tolerate, closely monitor
     effectiveness

Evidence supports both
safety and efficacy 
•   recommend and continue
     to monitor

Evidence indicates 
serious risk or inefficacy
•   avoid and discourage

Evidence supports 
efficacy, but evidence
regarding safety is
inconclusive
•   provide caution, closely
     monitor safety

Efficacy – Efficacy +

Safety +A B

C D

Safety –

Figure 1-1. Balancing Safety and Effi  cacy Considerations for CAM Th erapies.
Source: Adapted from Cohen and Eisenberg (2002).

www.oup.com/us/integrativepediatrics
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a truly “integrative” approach with children taking into account aspects of mind, body, 
and spirit, in a developmental framework that is essential to pediatric care and which 
diff erentiates it from adult health care practice. In addition, we look at the clinical care 
process through the “lenses” of the family, environmental, and contextual factors, as 
well as cultural, spiritual, and ethical perspectives. Finally, a key discussion of self-care 
for practitioners reminds those in direct service provision to “heal thyself ” and practice 
what we preach.

PEDIATRIC PERSPECTIVES ON SPECIFIC THERAPEUTIC 
APPROACHES

Book Chapters: 6–17
Web Chapters: 33, 34
Although not exhaustive in its scope, this section highlights specifi c complementary, 
alternative, and traditional therapeutic approaches that are widely available, popular, 
and commonly utilized with children and teens. In this section, we review informa-
tion about safety and evidence (adult and pediatric) with regard to specifi c modalities, 
and have asked the authors to share clinical wisdom about potential applications of 
these therapies in the pediatric setting. Information on training and other professional 
resources is also provided.

CLINICAL APPLICATIONS IN INTEGRATIVE PEDIATRICS

Book Chapters: 18–27
Web Chapters: None
In this section we ask leading practitioners to off er a sampling of integrative pediatric 
approaches in several clinical domains within which children/teens are increasingly 
known to utilize complementary/alternative therapies and for which we have a combi-
nation of evidence and solid clinical experience to guide us.

INTEGRATIVE PEDIATRICS: LOOKING AHEAD

Book Chapter: 28
Web Chapter: 35
As we look ahead into the future of pediatrics, the topics, therapies, and approaches 
delineated in this book will likely play a broader, fully integrated role in pediatric health 
care globally and become part of standard medical training as well as an area of inten-
sifi ed research.

Complementary/Alternative Medicine 
in Pediatrics: What Do We Know?

Pediatrics has always been a holistic profession that has included well-child care, 
preventive practices such as immunizations, injury prevention, parenting skills, and 
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consideration of not just the patient but the larger context of the family. An evolution 
into “integrative pediatrics” is not inconsistent with earlier attempts in pediatric care 
to broaden the model to include consideration of biopsychosocial factors in assess-
ing and treating pediatric problems. As more children survive with chronic illness and 
other complex biobehavioral challenges, the limits of what an acute-care, high-tech, 
allopathic, biomedical reductionistic approach can accomplish becomes more clearly 
delineated. Parents and children are seeking out less invasive options and are resistant 
to polypharmacy and its related problems. Th us, CAM options and integrative care 
models are increasing in popularity.

Research in Pediatric CAM
Child health professionals want to provide children with careful, accurate diagnoses, 
and safe eff ective treatments. Increasingly, they have integrated conventional and alter-
native treatments and have advocated for careful study of both types of treatments. 
In 1992, the National Institutes of Health created the Offi  ce of Alternative Medicine 
and this was followed by the NIH National Center for Complementary and Alternative 
Medicine (NCCAM). In the past decade, NCCAM has supported 1500 clinical trials on 
alternative complementary treatments. Between 2002 and 2007 NCCAM supported 
543 clinical research studies, of which 39 included children (7).

Epidemiological studies support the claim that a large number of children/teens are 
using CAM, at levels approaching that of adults. Multiple studies of CAM usage in the 
pediatric population are indicating utilization rates in the 50 range. Some of the key 
studies for CAM utilization in children and teens include the following:

A 2002 study found usage rates of 54 that included prayer to specifi cally • 
improve health and vitamin doses that were more than a once-daily supple-
ment in the past 6 months (MCann, 2006).
A 2003 study found usage rates of 53 that did not mention prayer and included • 
vitamin and mineral preparations but not iron supplements, vitamin D or K 
for children under 1 year, or ordinary vitamin tablets (Madsen, 2003).
A 2003 study that measured how much of CAM has been used in the past 12 • 
months and that has ever been used, and excluded prayer and multivitamins 
had rates of 49 for ever used (Loman, 2003).
A 2005 study measuring lifetime use of CAM in adolescents, which included • 
spiritual healing and megavitamin doses, found rates of 68.1 (Braun, 
2005).
A 2007 study measuring CAM use in the past 12 months and over a lifetime • 
that excluded prayer and made no mention of vitamins found usage rates of 
54 (Jean, 2007).
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Th e rates of utilization in pediatric subspecialties are oft en higher than those in the gen-
eral pediatric population. Rates of utilization in asthma populations have been reported 
to be as high as 79–89 (Adams, 2007; Braganza, 2003). Studies of CAM usage rates 
in pediatric cancer patients have reported rates of between 70 and 84 (Gomez-
Martinez, 2007; Kelly, 2000). A 2008 study of utilization patterns, which excluded 
prayer, found usage rates in patients with IBD of 61 (Gerasimidis, 2008).

Utilization rates vary dramatically depending on how CAM is defi ned (e.g., inclu-
sion/exclusion of single, megadose, or multivitamins; inclusion/exclusion of prayer), 
how the question about CAM usage is asked (e.g., defi nition and examples of CAM 
provided to the respondents), and even what the period of assessment is (e.g., ever used, 
past month, past year). Th us pediatric utilization literature has identifi ed rates as low as 
2 to as high as 89 (Braganza, 2003; Yussman, 2004).

Th e quality and amount of scientifi c studies assessing pediatric CAM is improving 
as well:

As of 2001, 47 pediatric CAM systematic review have been conducted (Moher, • 
2002).
As of 2001, 1468 pediatric CAM randomized controlled trails have been • 
conducted.
In one review, the quality of CAM randomized controlled trails was judged • 
to be as good as that of conventional randomized controlled trails (Klassen, 
2005).
A paper examining systematic reviews noted that the quality of CAM • 
 systematic review exceeds that of conventional systematic review (Lawson, 
2005).

PROGRAMS IN PEDIATRIC INTEGRATIVE MEDICINE

At the time of publication of this book, at least fi ft een academic pediatric integrative 
medicine programs with research, education, and clinical components are identifi ed in 
the United States; only one at this time in Canada. Of note, 16 of the 41 medical schools 
belonging to the prestigious Consortium of Academic Health Centers for Integrative 
Medicine also belong to its pediatric clinical subgroup, suggesting that academic pedi-
atric medicine is growing, including in centers that may not yet have dedicated pediatric 
initiatives that are comparable to their adult programs.

Pediatric CAM is also growing internationally, with initiatives in the United 
Kingdom, Israel, Holland, China, Hong Kong, and elsewhere.

Integrative Pediatrics: Supporting 
Interdisciplinary Collaboration

Integrative pediatrics is about collaboration, communication, and education as well as 
integration of various care options. In this sense, the practice of integrative pediatrics 
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requires a broader perspective than conventional practice within a single discipline might 
warrant. Th is book includes chapters authored by professionals from a wide variety of 
disciplines and backgrounds, and it is the editor’s intent that this diversity of perspectives 
will serve to cross-pollinate thinking across the various readers who use this book.

We recognize that there are diff erent models and processes in the way integrative 
pediatrics is practiced:

Pediatricians, family physicians, and pediatric nurse practitioners may take 1. 
training in a few alternative treatment methods (e.g., a physician is board cer-
tifi ed in both pediatrics and medical hypnosis, a pediatric nurse practitioner 
is also licensed in massage, a pediatric anesthesiologist has taken several years 
of acupuncture training).
Alternative medicine practitioners (e.g., naturopaths, homeopaths, chiro-2. 
practors) may take specifi c training in pediatric healthcare and then utilize 
their expertise in various kinds of clinical practice settings (specialty, primary 
care, wellness).
Multidisciplinary collaboration-pediatricians, family physicians and/or pedi-3. 
atric nurse practitioners refer their patients to alternative practitioners such as 
massage therapists, naturopathic physicians, or acupuncture specialists, OR 
alternative practitioners refer their child patients to conventional practitio-
ners (e.g., a chiropractor refers a child to a pediatrician for evaluation of a 
febrile illness) and they communicate about and coordinate care.
Integrative practice models-in some places, allopathic and CAM providers 4. 
work together in the same physical location in an interdisciplinary model 
off ering multimodal assessment and treatment

In all of these examples, it is clear that no single child health professional can be an 
expert in all of the many treatment options in integrative pediatrics and also that the 
success of integrative pediatrics depends on close communication and understanding 
among all who provide healthcare to children in a given community. Ideally, everyone 
involved needs to maintain humility and a tolerance for uncertainty about our level of 
knowledge and understanding.

Summary

Th ere are things that are known and things that are unknown and in between 
there are doors.

Blake

Children are society’s most valuable resource and must be nurtured within the 
context of healthy families, communities, and environments. Seeing to the optimal 
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and vibrant functioning of children in all areas of life is essential to sustaining healthy, 
self-renewing, evolving societies everywhere. Integrative pediatrics focuses on the overall 
goal of defi ning and delivering “What’s Best For Children.”

An “integrative” (or “holistic”) approach exemplifi es an ideal model of care for all 
children, and we believe that improving the care of children will ultimately improve the 
world. As Dr. Kathi Kemper pointed out in 1999, “holistic pediatric care is quite simply, 
good medicine.” In addition, who better to teach about natural, less invasive pathways 
to wellness than our children—who can then take these skills and tools and apply them 
across a lifetime.

It is the abiding hope and intention of the authors of this book that for its read-
ers doors of knowledge, insight, and curiosity will be newly opened, informing and 
aligning all those who care for children in genuine, compassionate, and creative ways. 
Walking through the door to integrative pediatric practice requires courage and com-
mitment but is truly transformative and worth every step.
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Assessment and Treatment Planning 

in Integrative Pediatric Practice

TIMOTHY P. CULBERT, VICTORIA MAIZES, 
TAI MENDENHALL, AND DAVID K. BECKER

KEY CONCEPTS

Th e primary purpose of an “integrative” assessment is to  ■

intimately understand the child or adolescent who is presenting 
for care, within a broad context of factors that are likely to have 
direct or indirect infl uence on the balance of health, wellness, 
and illness in their lives, whether this takes place in a primary 
care clinic or a consultative practice.
Th e ability to listen carefully, kindly, and non-judgmentally to a  ■

patient’s story is a gift  you can give to each and every patient and 
family. Active listening requires eff ort and undivided attention to 
what is being said and how it is being said.
Th e family is the patient. Research across a broad range of  ■

ethnic, cultural, socioeconomic, and geographic diversity has con-
sistently linked the family to its children’s physical and mental 
health.
Eff ective integrative treatment plans are oft en multimodal,  ■

requiring collaboration and open communication with parents, 
pediatric patients, and other caregivers to prioritize, sequence, 
and track the various therapeutic elements.

■



Integrative Assessment in Pediatrics: 
General Considerations

INTRODUCTION

The primary purpose of an “integrative” assessment is to intimately understand 
the child or adolescent who is presenting for care, within a broad context of 
factors that are likely to have direct or indirect infl uence on the balance of 

health, wellness, and illness (and that may impact any aspect of healing or recovery) in 
their lives, whether this takes place in a primary care clinic or a consultative practice. 
Additionally, it is arguable that the assessment component of a clinical encounter can 
in and of itself, be a therapeutic experience when conducted artfully and patiently. By 
conveying positive expectation, confi dence, compassion, empathy, and warmth, pedi-
atric healthcare  providers can immediately begin transforming a clinical situation from 
an experience of anxiety, discomfort, confusion, or frustration to one of comfort and 
hope, merely by allowing each person and family to tell their story to a respectful and 
genuinely interested listener.

With a few directed statements, the clinician can convey their interest in the patient 
as a full person, beyond physical symptoms including emotions, beliefs, thoughts, and 
functional changes that accompany their presenting health challenges.

----------------------------------------------------------------------------------------------------
Sample Question

“My goal is to get a sense of who you are as a person, to understand 
the important relationships and events in your life, in addition to the medical 
concerns that bring you in today.”
-----------------------------------------------------------------------------------------------------

Many master clinicians will tell you that for most patients, eliciting a skillful and 
complete history is far more useful in formulating an accurate diagnosis than myriad 
laboratory tests and radiologic procedures. Taking a history from parents and children 
together is a more complex undertaking than interviewing the adult patient. Information 
from both parent and child/teen (and sometimes teachers and others) must be elicited, 
corroborated, and then weighed to determine what data are most valid and relevant. A 
comprehensive, organized approach to assessment for a child or teen ideally will include 
reviewing medical, developmental, behavioral, environmental, academic, social, per-
sonal interest, spiritual, cultural, and family/contextual factors to arrive at a full pic-
ture that will then lead to a complete diagnosis. Diagnoses commonly include not only 
the primary diagnostic question or presenting concern, but also a variety of mediating 
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factors/co-morbid diagnoses that may serve to intensify symptoms, slow recovery, or 
add to functional impairment. For example, the family of a child with infl ammatory 
bowel disease may be as concerned about the child’s academic challenges, social with-
drawal, and sleep disturbance as they are with the symptoms of the IBD process per 
se. In this sense, understanding what the pediatric patient, parent, and other involved 
caregivers each believe to be the primary focus or need for healing is important and may 
not always be communicated without directly asking.

Th e idea that we should look beyond biological processes and phenomena in con-
sidering the etiology, maintenance, and recovery from disease has long been supported 
in child health. Pediatrics has consistently advocated a biopsychosocial approach for 
patients with the recognition by pioneers such as Robert Haggerty and Morris Green, 
that psychological, social, cultural, and broader contextual infl uences are part and par-
cel of most disease/illness (Hagan Shaw, & Duncan, 2008). As this chapter suggests, the 
ideal of a multiaxial assessment is key to the “integrative” model and includes multiple 
factors that can be reviewed in a structured format.

ACTIVE LISTENING IN PATIENT ENCOUNTERS

Eff ective assessment begins with careful listening. Good listening is about “presence”-
that is to say, presenting oneself in a centered, intentional, calm manner as a provider 
and partner in the healthcare experience. Th e ability to listen carefully, kindly, and 
non-judgmentally to a patient’s story is a gift  you can give to each and every patient 
and family. Active listening (Dixon & Stein, 2006) requires eff ort and undivided atten-
tion to what is being said and how it is being said. Th is requires practice, self-restraint, 
concentration, and purposefulness in its realization/execution. Listening with intent 
includes making eye contact, verbal and non-verbal gestures of affi  rmation and inter-
est, and requires patience. Th e use of developmentally appropriate language, humor, 
avoiding technical medical jargon, and a friendly, professional attitude (as opposed to 
either an authoritarian or overly causal stance) also facilitate the elicitation of complete 
information.

When done well, active listening goes a long way toward facilitating a “therapeutic 
relationship,” enhancing trust and rapport as it conveys respect and care. With trust and 
comfort, patients and parents are oft en more honest, open, and complete in disclosure 
of information. Th e use of pauses, silence, and open-ended questions are all helpful 
tools in this context. Th e ability to appropriately control one’s own emotional responses 

----------------------------------------------------------------------------------------------------
Sample Question

“How has this condition impacted your child’s life? Your family’s life?”
-----------------------------------------------------------------------------------------------------
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or judgmental reactions to certain interview content or at times of deep emotional 
expression by the patient, is also essential.

Being listened to in this generous way is a rare experience in today’s fast-paced 
world. An integrative consultation may be the fi rst time the child’s whole story has ever 
been told. When a story is fully told, new insights may be gained as to the etiology of 
the illness, supporting factors, and treatment strategies. Th ese insights not only help 
direct treatment recommendations they affi  rm the expertise and lived experience of 
the family.

ELEMENTS OF INTEGRATIVE PEDIATRIC ASSESSMENT

Conventional Elements

History of present illness, additional presenting concerns, functional impairment, past 
medical history, medication history, family medical history, social and academic history 
are all typically included in a conventional medical interview.

The “CAM” History

We know that less than 50 of patients reveal their use of complementary/alternative 
medicine (CAM) to medical providers, fearing judgment, criticism, or negative eff ects 
on the therapeutic relationship. Th erefore, it is important to ask about the parents’ 
own experience with and ongoing use of CAM, and the patient’s use of specifi c com-
plementary/alternative therapies, perceived benefi ts of these therapies, length of use 
or number of treatments, and any adverse eff ects of CAM therapy. Specifi cally, it is 
important to ask about use of vitamins, supplements, herbals, homeopathic remedies, 
dietary or nutritional approaches, and essential oils explicitly as many persons may 
not think of these as relevant or even as “complementary.” A comprehensive review of 
CAM therapies will also include specifi c inquiries about the use of manual therapies 
such as massage, mind-body practices such as meditation/relaxation, alternative sys-
tems such as Chinese Medicine, and other practices including “energy” practices such 
as Reiki or Healing Touch.

Assessing Development and Behavior

Developmental progress and behavioral diff erences are important to assess in pedi-
atrics and are a diff erentiating feature from adult medicine. One may use a variety of 
formal screening tools (child behavior checklist, behavioral assessment system for chil-
dren, pediatric symptom checklist), or more focused developmental screening tools for 
specifi c issues such as speech/language delay, motor coordination problems, ADHD, 
Autism, adaptive behavior, etc. Structured interviews can also be used to augment 
the oral history. Th ese are reviewed in other reference texts in some detail (Glascoe & 
Dworkin, 2008).
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It is important to have some sense of the child’s developmental/behavioral function-
ing in settings outside the home as reported by others—coaches, tutors, teachers, other 
care providers via standardized questionnaires or structured telephone interviews.

Assessing Lifestyle Factors

Oft en ignored in the past, lifestyle factors are increasingly recognized as playing an 
important role in mediating or contributing to the etiology of many pediatric condi-
tions. For example, the chronically sleep deprived child who looks depressed or inat-
tentive, the sedentary child who is obese, the overscheduled child who is experiencing 
headaches, the child with poor eating habits who experiences constipation. It is very 
important to elicit good information about these factors including sleep, diet/nutrition, 
stress management, recreational pursuits and hobbies, exercise, and scheduled activi-
ties. Some of this history can be elicited in a health history intake form that is sent out 
ahead of a scheduled outpatient visit.

Ask your patient to describe a typical day. Th is will give you a vivid picture of what 
time the child awakens, what and when he/she eats, how busy or active he/she is, and 
how well he/she sleeps. A 24-hour diet recall is of great value. Although classically 
under-reported it still gives an indication of how oft en fast food is eaten, who prepares 

----------------------------------------------------------------------------------------------------
Other Useful Questions for Intergative Pediatric Assessment:

What are your favorite foods?
What foods do you least like?
Do you get into arguments with your parents about what you eat?
Do you play any sports? What’s your favorite?
What other forms of exercise or activity do you engage in? (biking, running, 

swimming, skateboarding, etc.)
What stresses you out?
How would someone know you are stressed out?
What do you do to relax?
How many hours of sleep do you get? Do you feel rested on awakening?
What do you do for fun?
Tell me about your friends?
What is the most fun thing that you do together?
What are you good at? What is hard for you?
Do you have a religious or spiritual practice that is important to you?
It is also important to fi nd out what behaviors and habits the parents are 

modeling. Ask how they manage their own stress, who cooks, whether 
they take time to relax, and how often they eat out.

-----------------------------------------------------------------------------------------------------
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Other Helpful Approaches

Questions that get at a patient or family’s personal belief system and other idiosyncratic 
or unrecognized beliefs around illness, disease, and health are important in establishing a 
common understanding of etiology and appropriate treatment for a given condition. See 
box below for example questions that can be useful in eliciting this history.

Additional details that are important to consider include the physical layout and 
positioning of those involved in the interview, and whether parents and children are 

meals, and the presence (or absence) of vegetables, fruits, fi ber, omega-3 fatty acids, and 
whole grains in the diet.

Spirituality

Th is area is very relevant to many children and families as they consider the mean-
ing and impact of serious illness, mental health issues, the experience of suff ering and 
beliefs about recovery and locus of control. Inquiring about spirituality, religious beliefs 
and practices can be uncomfortable for many health care providers but can be facili-
tated by the use of a structured questionnaire. See Chapter 3 in this book by Reaney and 
Plotnikoff  for an excellent discussion of this topic.

Environmental Factors

Increasingly, environmental exposures of many varieties are being identifi ed as poten-
tial causative, or exacerbating factors in a wide variety of pediatric allergic, infl amma-
tory, gastroenterologic, endocrinologic, immune, and neurodevelopmental disorders. 
An organized approach to this component of the interview—using a mneumonic such 
as ACHOO—(Etzel & Balk, 2003) is important to uncover all sources of potential expo-
sure for both preventative guidance and also for diagnosis and treatment. We refer the 
reader to the excellent chapter by M. Miller in this book (Chapter 32).

----------------------------------------------------------------------------------------------------
Environmental Exposures History—ACHOO

Activities: school, day care, church, sports
Community: industrial, agricultural zones, polluted lakes, dump sites, water 

source
Household: asbestos, lead paint, radon, offgassing of carpets, heating sources, 

pesticides, tobacco smoke, household cleaners/chemicals
Hobbies: arts, crafts, physical harm/risk, lead, mercury (fi shing)
Occupational: parent’s occupation, teens-employment site
Oral: Pica or mouthing behaviors, contaminated food sources
-----------------------------------------------------------------------------------------------------
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interviewed together or individually for at least part of the interview. Th ese issues and 
related topics are covered well by Dixon and Stein (2006).

----------------------------------------------------------------------------------------------------
Questions for a Health Beliefs History

What would you call this problem?
Why do you think you/your child has developed it?
What do you think caused/causes it?
Why do you think it started when it did?
What do you think is happening inside the body?
What are the symptoms that make you know your child has this illness?
What are you most worried about with this illness?
What problems does this illness cause your child?
How do you treat it?
Is the treatment helpful?
What will happen if this problem is not treated?
Do you have any intuition about what needs to happen for this problem to 

go away?
Adapted from  Kleinman A, Eisenberg L, and Good B. Culture, Illness and Care: 

Lessons form Anthropologic and Cross-Cultural Research. 1978. Annals of 
Internal Medicine. 88. pp. 251–258.

-----------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------
Additional “therapeutic interview” approaches/questions for kids include

Setting expectations: “What will be different when you no longer have X 
_______(symptom/condition)”

Validating: “Did you know that lots of other kids have the same problem?”
Demystifying: “What is the worst thing about having this “symptom/condi-

tion” and what do you worry about the most ?” (dying, permanent injury, 
it will never change, etc)

Giving information and establishing Mind/Body Connections: “Did you know 
that this condition is caused by this (give explanation) and that stress can 
make it worse?”

Shifting From external to internal Locus of Control: “Won’t it be great when 
you learn to help yourself and be the boss of your body!? I wonder what 
ways you will choose to do that?”

Reframing: “Is there anything good about having this problem? [or, Has any-
thing good come from having this problem?] Can you think of all things 
you do despite having this symptom/problem?”

-----------------------------------------------------------------------------------------------------



20 FOUNDATIONS OF INTEGRATIVE PEDIATRIC CARE

Integrative Assessment in 
Pediatrics: Family Context

Family dynamics and/or dysfunction can play a signifi cant role in pediatric growth, 
development, health, illness, coping, and wellness. Parents’ own experiences with, and 
beliefs about illness will also of course impact their care choices for their  children. 
Th e longstanding and aforementioned history of biopsychosocial sensitivity in pedi-
atrics refl ects a concomitant awareness of “context” in children’s lives and health. 
Asking about and integrating  knowledge about families as key and highly infl uen-
tial  environments is, indeed, indicated, insofar as research across a broad range of 
ethnic, cultural, socioeconomic, and geographic diversity has consistently linked the 
family to its children’s physical and mental health ( Alsop-Shields & Dugdale, 2008; 
Heaton et al., 2005; Oliveira et al., 2007; USDHHS, 2005).

Literature linking family characteristics to child outcomes is well-established, focus-
ing on a myriad of contextual factors ranging from parents’ individual and family sys-
tems’ functioning to role modeling to the structure(s) of the family unit(s). Th e following 
is a summary of key knowledge derived from this body of evidence, and represents foci 
worth consideration in assessment and the provision of care (Alsop-Shields & Dugdale, 
2008; Heaton et al., 2005; Oliveira et al., 2007; USDHHS, 2005, 2006).

FAMILY STRUCTURE

Single versus Two-Parent Households

Children tend to fare better in two-parent households. Two-parent households tend 
to have higher incomes, which represents a major resource (see below) related to child 
health and well-being. Further, the presence and participation of fathers in childrearing 
is important for the reason that they are able to play a role in caring for and socializing 
children alongside the mother.

Family Size

Smaller families are also more likely to maintain higher incomes, or to at least carry 
fewer expenses. Th is translates into less crowded and more sanitary living conditions 
in addition to a variety of other benefi ts that greater fi nancial resources yield. Parents 
in smaller families are also better equipped to provide focused-attention and care 
to their children, and to notice and attend to health-related problems with higher 
effi  ciency.

Birth Patterns

Children borne to mothers who carried them in quick succession are more likely to evi-
dence poor outcomes. Not allowing the body adequate time to recover from pregnancy 
and restore its nutrient levels is linked to low birth weights and higher frequencies of 
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illness episodes. Additionally, children closer in age are more likely to compete for key 
resources (e.g., parental attention, food, care). Frequent births also mean larger families 
and greater overall exposure to and spread of potential disease.

FAMILY RESOURCES

Education

Parents’ level of education is highly correlated with positive child outcomes. With 
higher education come higher incomes, improved decision-making ability, increased 
assertiveness in acquiring and securing care for progeny, and better role-modeling 
of healthy behaviors and lifestyles (e.g., sensible diet, exercise, not smoking, regular 
attention to general health). Additionally, parents with high levels of education tend to 
have fewer children, maintain longer between-birth intervals. Th ey are more likely to 
represent two-parent households wherein fathers are active and involved.

Income

As outlined above, fi nancial resources within a family are positively correlated with 
child outcomes across both physical and mental health arenas. With higher incomes 
come better and more consistent access to health care, better diet and healthy lifestyles, 
more sanitary living conditions, and ready access to daily living needs (e.g., clothing, 
medicine, food).

FAMILY ENVIRONMENT

Adaptability

Children’s sense of overall security in the home is aff ected by parents’ and families’ 
ability to eff ectively negotiate change and any variety of stressors that come along with 
this—whether they be developmentally appropriate (e.g., a child beginning school) or 
unexpected (e.g., an accident or serious illness). Balancing household members’ power 
structure, respective roles, routines, and rules somewhere between high rigidity and 
chaotic functioning is key here; maintaining a structure of household hierarchy and 
routine while at the same time being able to adapt and change in response to stress is 
positively linked both individuals’ health and overall family and relationship satisfac-
tion and functioning (Olson & Gorall, 2003; USDHHS, 2006).

Cohesion

Cohesion, or how emotionally close or bonded family members are to each other, 
can range from inter-member enmeshment to distant disengagement. As with fam-
ily adaptability, functioning somewhere in between two extremes of the continuum 
is better—and this, too, changes over time and maturation of children. Parents and 
younger children, for example, are likely to be closer and more strongly connected 
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than they are when children are teenagers. Maintaining and changing emotional con-
nections in the family is highly correlated with individuals’ health and overall family 
and  relationship satisfaction and functioning (Olson, 1988; Olson & Gorall, 2003).

Communication

Communication in the family is oft entimes seen as a facilitating function of other family 
environment foci (e.g., adaptability, cohesion). Th e manner in which parents talk and 
problem-solve with each other, and with their children, is highly predictive of how well 
(or not) change is negotiated over time and in the manner that inter-member boundar-
ies and closeness are maintained. Communication that is positive, direct, respectful, 
and collaborative is highly facilitative of meeting these functions eff ectively (Olson, 
1988; Th omas & Olson, 1993).

FAMILY ASSESSMENT

Th e manners in which patients and families can be assessed for the above foci are 
 myriad, as the fi eld of family assessment represents an entire discipline unto itself. Th e 
following represent a sampling of methods we have found to be useful in practice:

Genograms

While interviewing children and their parents, a good way to facilitate dialogue 
and information gathering is to complete a genogram together. Families oft entimes 
get very engaged in sharing with providers their history when it is being visually 
 depicted—as opposed to simply answering a series of questions. Tracking histo-
ries and patterns of illness (e.g., diabetes, alcoholism), family size, ages of family 
members, birth sequences, communication patterns, and relationships (marriages, 
divorces, cut-off s, etc.) is also an excellent way to join with families and begin 
 establishing trust with them in  preparation for the provision of care (McGoldrick, 
Gerson, & Shellenberger, 1999).

MEASURES OF FAMILY FUNCTIONING AND ADJUSTMENT 
TO ILLNESS

Family Adaptability and Cohesion Scale (FACES)

Th e FACES is a 62-item self-report instrument which assesses families’ cohesion 
and family adaptability. It is designed to be administered to families across the life 
cycle, including those with young and older children. Family communication is also 
assessed, as this function is seen as an elemental facilitator of adaptability and cohesion 
continua. Scores are then visually depicted on a circumplex model that makes results 
easy to visualize and for use in guiding change(s) if indicated (Olson & Gorall, 2003; 
Place et al., 2005).
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Family Assessment Device (FAD)

Th e FAD is a 53-item self-report instrument that is based on the McMaster Model of 
Family Functioning (MMFF). In a similar manner to the FACES instrument described 
above, the FAD assesses for structural and organizational properties of the family and 
the patterns of transactions between members. Th e model identifi es the following six 
dimensions of family functioning: Communication, Problem Solving, Roles, Aff ective 
Responsiveness, Aff ective Involvement, and Behavior Control. Th e FAD also includes 
a seventh subscale regarding general family functioning (Epstein et al., 1983, 2008; 
Slattery et al., 2001).

Psychosocial Adjustment to Illness Scale (PAIS)

Th e PAIS-SR (self-report) is a 46-item semi-structured interview designed to assess 
the quality of a child or patient’s psychosocial adjustment to a current medical ill-
ness or the negative sequences associated with a previous illness. Seven primary 
domains are assessed, including: Health Care Orientation, Vocational Environment, 
Domestic Environment, Sexual Relationships, Extended Family Relationships, Social 
Environment, and Psychological Distress. Th e PAIS can also be modifi ed in format to 
measure the nature of spouses, parents, or other relatives’ adjustment to the identifi ed 
patient’s illness (Derogatis, 1986).

Family Context: A Summary

Children do not live in a vacuum. Th ey live in families, and these systems can play a 
tremendous role—for better or for worse—in the functioning and health of every one of 
its members. Th rough a combination of interviewing and formal assessment measures, 
we as providers can evaluate families’ structure, resources, and environments in a man-
ner that honors the complex biopsychosocial milieus in which the children we care for 
are positioned.

Treatment Planning in Integrative Pediatrics
Once all of the relevant factors are identifi ed and considered for their contribution to 
the patient’s current medical challenges, a multimodal treatment plan can be devel-
oped to address each appropriate domain in the “healing matrix.” Even when there is 
agreement on primary diagnoses and mediating factors as treatment targets, deter-
mining the best course of treatment from “evidence-based medicine” alone where 
the gold standard is the Randomized Controlled Trial, may be limiting. A more inte-
grative approach that takes into account other factors (time, eff ort, money, patient 
experience or preference, cultural or religious concerns, and safe complementary 
therapies) better serves the broad, holistic needs of the patient and family. We attempt 



24 FOUNDATIONS OF INTEGRATIVE PEDIATRIC CARE

to off er some helpful tips for the practicing clinician on successful treatment plan-
ning, facilitating lifestyle change, educating patients, and coordinating care in an inte-
grative approach.

Summarizing the Story and Creating a Partnership

Before making recommendations, the integrative provider has an opportunity to sum-
marize the patient’s story. Th is serves two purposes. It shows the patient you have 
listened carefully, allowing for corrections if something has been misunderstood or 
missed, and it allows you to list the child’s strengths. Th is then frames the medical prob-
lem as one part of the child’s experience rather than being the whole or even most 
important part of the child.

For example, you might say: “You are a drummer and a soccer player who gets mostly 
As and Bs in school, you have a really good relationship with your parents, and a pretty 
good relationship with your younger brother, although he sometimes drives you crazy. 
You are here because your asthma is aff ecting your soccer game and you want to know 
what you might do about it besides inhalers. Your parents are particularly curious to 
know if there may be a dietary link to dairy—but you love pizza and ice cream and are 
not eager to give them up.”

----------------------------------------------------------------------------------------------------
Key Ingredients for Discussion: The Integrative Health Treatment Plan:

Summary of all diagnoses (explained at a developmentally appropriate level)
Clarify patient’s and family’s goals for treatment (symptom removal versus 

improved global functioning)
Review recommended and desired priority and sequence of treatments
Identify helpful lifestyle changes (diet, exercise, sleep, schedule)
Teach stress management skills and other self-care approaches
Facilitate parental role as “coach” and role model
Clearly describe details of recommended vitamins, supplements, botanicals 

(name, best brands, dose, frequency, route, side effects)
Review ongoing, necessary conventional treatments (pharmaceuticals, 

physician specialists, allied health, rehabilitation therapies, mental 
health)Describe and provide information about preventative health 
recommendations

Discuss integrative treatment modalities -explanation of treatments, target 
symptoms, risks and benefi ts, anticipated time and cost, provider referral 
information if appropriate

Provide educational resources (books, websites, articles)
Agree upon a tracking and follow up plan
-----------------------------------------------------------------------------------------------------
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Th rough the assessment process we learn that children and their parents may have 
strong preferences about types of treatments. One may not believe in homeopathy, 
another may be eager to use it. A child may fear needles and be unwilling to have acu-
puncture. One child may take supplements with ease, another may hate taking pills. 
One child may love the use of imagery; while another family may see this as a put-
down suggesting that “the problem is all in my child’s head.” Asking parents about their 
beliefs and predilections, their intuition about what is needed, and weighing this in with 
the evidence for diff erent treatments and your own clinical experience is the art of practic-
ing integrative medicine. Ideally these conversations create a partnership between 
family and physician in service to eliciting a healing response.

Balancing Risks and Benefi ts: Considering Evidence

With so many options available to consider, and with multiple sources of information 
easily accessible to consumers, how do we help people make good decisions about 
treating their most valuable resource—their children—with some sense of safety and 
validity? Educating parents and pediatric patients (informed consent and assent—see 
Kemper chapter on Ethics, web based Chapter 30) about options and how they can best 
weigh those options is at times a daunting task. How do we help people to balance the 
quality of information available for a given treatment (randomized controlled trials, 
historical experience, expert opinion, testimonials, personal experience with a therapy) 
against their own beliefs, biases and preferences while also fulfi lling our primary obliga-
tions as advocate for children who can be very vulnerable in these situations if compet-
ing interests arise?

Identifying reliable websites, journal articles, consumer books, and related resources 
on CAM for your patients/parents is useful to help them be better consumers of 
 healthcare information and improve health literacy. Information for kids on CAM is 
 important as well and can be viewed at www.childrensintegrativemed.org and www.
pedcam.ca Sending a personalized letter detailing the diagnoses and treatment plan to 
parents and patient is also very helpful.

Making a Referral to a CAM Provider

In some circumstances, referring a pediatric patient to a complementary medicine pro-
vider may be appropriate for therapies such as massage, acupuncture, or yoga training, 
etc. Th ere are several considerations—legal, ethical, and practical—from the standpoint 
of the pediatric healthcare provider when making such a referral:

Personal knowledge of CAM provider
CAM provider’s experience with children/teens
Willingness of CAM provider to communicate openly with other caregivers
CAM provider’s philosophy of care: collaborative versus “anti-”conventional 
 medicine

www.childrensintegrativemed.org
www.pedcam.ca
www.pedcam.ca
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Children and adolescents have a natural developmental drive for mastery and 
accomplishment. In our experience, enhancing a child’s self-effi  cacy through the use 
of active, participatory self-management strategies in which the child is interested and 
engaged is a key component of the integrative treatment plan. Th is may take several 
forms. It may be helpful to provide all pediatric patients with some form of active, par-
ticipatory self-management strategy as at least one element in an overall strategy. For 
example, as opposed to only receiving massage or acupuncture for their headaches, 
children are also taught relaxation skills and acupressure point stimulation for use at 
home and school.

When planning integrative, multimodal treatments, consider sequencing individ-
ual treatments for a specifi c time frame (e.g.,12 acupuncture sessions over 6 weeks) 

Potential risks/benfi ts of CAM treatment suggested
Costs involved, time involved
Potential interference with other treatments
Your legal liability in making a specifi c referral
Reasonable evidence for potential effi  cacy of this treatment for this condition
Parents’ willingness to continue necessary evidence-based treatments

Prioritizing and Sequencing Treatments

It is imperative that children receive necessary and/or life-sustaining treatments for 
serious medical and mental health conditions, particularly when there is clear evidence 
for safety and effi  cacy of a specifi c treatment (e.g., chemotherapy for ALL). An integra-
tive approach attempts to balance conventional with complementary treatments on an 
individualized basis for each child. Whenever possible, the least invasive, most natural 
treatment options available are recommended and considerations of safety, cost, and 
time commitment are also weighed.

----------------------------------------------------------------------------------------------------
What is “natural?”: many claims are made in the name of a ‘natural’ therapy. 

Some herbs or supplements are processed to varying degrees, and many 
pharmaceuticals are purifi ed forms of plants. Mercury is a natural com-
ponent of our environment, but one that is a well-known toxin. Massage, 
or other manipulation therapies, may damage sensitive tissue if done 
inappropriately. On the other hand, aggressive surgical procedures which 
may be commonly recommended but  inappropriate for some conditions 
(such as certain chronic pain syndromes), should be replaced with appro-
priate natural approaches (such as meditation or acupuncture) when 
indicated.

-----------------------------------------------------------------------------------------------------
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for what you might consider an adequate “treatment trial” for that modality and then 
evaluate specifi c symptom change and functional impairment over that time frame 
by tracking a quantifi able outcome/behavior/symptom change over this period—both 
pre- and post-intervention. It can be as simple as having patient and parent track 
symptom such as pain, anxiety, or nausea on a visual analogue scale rating “ruler” 
(0–10) on a daily basis during this time, using a standardized instrument (e.g., ADHD 
rating scale) or if possible or appropriate, a more specifi c measurement (CRP, weight 
gain, change in skin rash). Tracking functional impairment by reviewing school 
 attendance, participation in favorite activities, time spent with friends, physical activ-
ity is also very helpful.

Communication amongst all care providers involved with the child is important 
as CAM interventions may aff ect the need for certain medications (e.g., less need for 
pain or sleep medication) and/or could eff ect other medications (via drug–herb interac-
tions). A specifi c modality (biofeedback for headache, essential oil of lavender for sleep, 
acupuncture for nausea) could become the primary or preferred modality for a given 
symptom, thus necessitating a re-evaluation of the overall approach.

As we off er treatment recommendations across a number of domains, it is impor-
tant to provide recommendations in writing and to prioritize the most critical, the 
order in which things are to be added or tried, and identify therapies that are second-
ary or more “optional. Some recommendations will be less familiar and the rationale 
may need to be discussed in more detail (i.e., “acupuncture is recommended to help 
relieve nerve pain” or, “Fish Oils will help reduce infl ammation in the body.”) In addi-
tion, the written plan creates a treatment path that can be reviewed at future visits and 
is a tangible reminder to the patient and family of the expectation that the problem 
can be helped.

Counseling Patients and Families about Lifestyle Changes

Helping kids and teens to fi nd the motivation to change diet, sleep, and exercise habits 
can be challenging and can be strongly infl uenced by family practices, peer infl uences, 
cultural norms and other contextual factors. Yet, these lifestyle issues may play a key 
role in mediating illness and recovery in conditions such as chronic pain, asthma, cystic 
fi brosis, diabetes, depression, and constipation, to name a few. Helpful tips for manag-
ing lifestyle changes can be found in several chapters in this volume including Chapters 
10, 14, and 16.

Summary/Conclusions
Th e intent of this chapter was to review many of the unique aspects of assessment and 
treatment planning within the context of an integrative approach in pediatric care. 
At fi rst glance, it may seem that this holistic approach might add signifi cant time and 
complexity to both assessment and treatment processes. However, we actually fi nd 
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the opposite. By comprehensively assessing all of the relevant factors  contributing 
to an individual’s symptoms/condition/current functional impairment, we avoid 
the fragmentation of care involved in seeing several diff erent specialists over time 
as commonly occurs when children/teens are not getting better. Th is fragmentation 
also delays needed eff ective treatments and creates confusion and hopelessness as 
well as lack of confi dence in medical care systems. With a complete understanding 
of all  operative elements from the integrative assessment, one can quickly and pow-
erfully select and direct treatments either sequentially or concurrently, to address the 
 appropriate mind/body/spirit/environmental/contextual factors that are playing key 
roles and thus  support each child’s natural healing abilities as they move forward in 
recovery and onto a state of more optimal health and function.
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Culture and Spirituality in Integrative 

Pediatrics

JUDSON B. REANEY AND GREGORY A. PLOTNIKOFF

KEY CONCEPTS

Understanding the cultural and spiritual issues present in every  ■

case is necessary for effi  cient, eff ective, and person-centered 
care.
Patients and families are experts in their own cultural and spir- ■

itual beliefs.
All clinicians are powerfully infl uenced by their own cultural  ■

inheritance including the culture of medicine.
Th e most important skill in assessing spirituality needs is  ■

listening.
Religious and spiritual concerns can be anticipated, assessed,  ■

and eff ectively addressed in clinical practice.

■

Religious and spiritual practices are the most common integrative therapies 
for health and healing. In contemporary North America, these are commonly 
misunderstood as personal or individual practices. However, spiritual beliefs 

and practices are embedded deeply into a culture. Indeed, they form an important 
part of one’s cultural framework. Th us, one cannot talk about spirituality without 
talking about culture and one cannot address culture without considering its spiritual 
determinants.

Additionally, all culturally based healing traditions are deeply spiritual and oft en 
based in a religious worldview. Readily seen examples in integrative medicine include 
Native American healing, Ayurveda, Tibetan medicine, and Traditional East Asian 
Medicine, including that of ancient China, Korea, and Japan (Kampo). Even secular 
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practices such as New Age Healing or TCM (Classical Chinese Medicine as re-worked 
and promoted by post-1949 China) include strong cultural and spiritual elements. 
Th is chapter is included in this textbook because the effi  cient and eff ective integrative 
clinician identifi es and works with the cultural and spiritual beliefs of patients and their 
families.

Every day, in richly pluralistic hospitals and clinics, pediatricians and pediatric nurse 
practitioners are challenged by new complexities largely unknown to their predeces-
sors. And now, in pediatric care, where communication, understanding, and a work-
ing clinician/patient alliance are all crucial to good health outcomes, competence in 
cultural and spiritual assessment is not optional—it is indispensable.

Th ese three facts are clear. Every patient encounter is a cross-cultural experience. 
Serious illness is oft en a spiritual crisis. And every encounter with a child has the poten-
tial to be a spiritual experience. How, then, can busy clinicians honor and respond to 
these dimensions of care? How can they best incorporate cultural and spiritual concerns 
into their practices? To answer these questions, this chapter will provide the reader with 
clinically relevant insights and guidance to effi  cient and eff ective care. Th is includes 
descriptions of fi ve common errors in assessment, fi ve signs of spiritual needs, and 
fi ve helpful responses to spiritual concerns. Th e intent is to orient holistically minded 
practitioners to questions and approaches that can be simply implemented in their 
practices.

The North American Cultural Context
Pediatricians may be unaware of the extent to which their patients and their families 
rely on spiritual resources to address and cope with illness. Surveys reveal that 90–95 
of American adolescents believe in a supreme being or God: 30–50 go to religious 
services or religious youth activities weekly. Forty-two percent pray alone regularly and 
24 read religious scriptures weekly (Gallup, 1999; Smith, 2003).

As for their parents, adult patients in the United States use prayer as a health practice 
more than twice as oft en as they use herbal medicines (Barnes, Powell-Griner, McFann, 
& Nahin, 2004). Eighty-two percent of Americans believe that personal prayer can result 
in healing (Yankelovich, 1996). Seventy-three percent believe that intercessory prayer 
for others can cure illness and 77 believe that God sometimes actively intervenes to 
heal the sick (Yankelovich, 1996). In fact, 56 of adults report that they personally have 
benefi ted from prayer in recovering from illness or injury (McNichol, 1996).

----------------------------------------------------------------------------------------------------
“Adult patients in the United States use prayer as a health practice more than 
twice as often as they use herbal medicines.”
-----------------------------------------------------------------------------------------------------
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Adult patients, and therefore presumably parents, oft en wish and need to be known 
by their clinician and to have spiritual needs acknowledged and spiritual practices 
incorporated into their care. A multi-center survey of adults found that two of every 
three patients felt their clinician should be aware of their spiritual beliefs. Patient desire 
for spiritual interaction (prayer) was low for offi  ce visits and increased with the severity 
of the illness setting (MacLean et al., 2003). A 2004 survey of 283 adult primary care 
patients in Ohio found that 83 of respondents wanted their clinician to inquire about 
spiritual beliefs in situations like serious illness or the death of a loved one (McCord, 
Gilchrist, & Grossman, 2002). In spite of the reported desire of patients to have spiri-
tual issues addressed under certain circumstances, patients in a major national survey 
expressed dissatisfaction with the emotional and spiritual dimensions of the care they 
were given (Clark, Drain, & Malone, 2003).

Defi nitions
Th ere is no clear consensus among researchers and scholars about how the terms cul-
ture, religion, and spirituality should be used and defi ned. Th e concepts overlap but 
do not completely subsume each other. Religion in modern America variously refers 
to belief in a divine being, a particular understanding of the natural order of the uni-
verse, adherence to certain ethical principals, ritual practices such as prayer or fasting, 
institutions that sponsor communal events, and/or the traditions of a community that 
celebrate major life events or holidays (Barnes & Sered, 2005). Spirituality refers to a 
search for or connection with the source of ultimate meaning. Th is may be variously 
experienced through interior processes, nature, a higher power outside oneself, rituals, 
or relationships with others.

In modern parlance, spirituality is likely to be thought of as a singular construct, 
though in reality many diff erent “spiritualities” may exist, just as there are many religions. 
Experts do not agree that there is a universal and metacultural spirituality. Th ere is a 
growing, post-modern American tendency for many to consider spirituality—an inte-
rior, individual process—to be superior to group religious experience. Conversely, some 
more religiously orthodox individuals view spirituality with suspicion. For them it may 
appear to be too individualistic and an “anything goes” heterodoxy.

In this chapter, for the sake of clarity and brevity, we have chosen to use the words 
spirituality and religion at times interchangeably, though we most oft en use the word 
spirituality. Th e reader is advised to not interpret this choice as indicating that religion 
and spirituality completely overlap one another, that they are totally synonymous, that 
a judgment has been made by the authors that one is somehow superior to the other, or 
that there is a singular, universal spirituality.

Culture, Spirituality, and Clinician Self-Awareness
What are the patient’s most deeply held beliefs? What meaning do they give to their ill-
ness? What spiritual practices promote wholeness and healing for them? What resources 
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do they access in times of health crisis? How does illness or suff ering aff ect their faith? 
Before seeking answers to such questions, clinicians should develop a keen understand-
ing of their own cultural heritage.

Possession of book knowledge about other cultures and their spiritual traditions 
does not mean one can communicate well and act correctly in patient relationships. 
Religious literacy among Americans is woefully inadequate (Prothero, 2007). A funda-
mental religious literacy provides a good foundation for clinicians. But book knowledge, 
although helpful, has the potential to create or reinforce stereotypes and may overly 
simplify reality. Th e adage “a little knowledge is a dangerous thing” may apply. Without 
a good dose of humility, the clinician may believe he knows much more than he does 
and subsequently make rash generalizations. Missing may be acknowledgement of the 
innumerable diff erences in culture that exist. Examples of cultural variability include 
religious practices and beliefs in diff erent geographic regions, sects and subgroups of 
religions, ethnicity, race, social class, and family of origin. A clinician might assume, 
for example, that a Hispanic patient is Catholic, but not all are—for example, a growing 
number belong to Th e Church of Jesus Christ of Latter Day Saints (Mormon). If, aft er 
inquiring, the clinician learned the patient was Catholic, it would also be important to 
know if they had Curandero beliefs. Macro factors also interplay in individual patients 
with diff erences in life experiences based on birth order, gender, gender identity and 
sexual orientation, traumatic physical and emotional experiences, positive and negative 
spiritual experiences, and personal epiphanies.

All clinicians are powerfully infl uenced by their own cultural inheritance including 
the culture of medicine (Beagan, 2003). To begin to know oneself better, the clinician 
should address a number of questions. What faith tradition(s) do I come from? What 
faith tradition(s) does my family come from? What did I accept and what did I reject 
of my family’s faith tradition? Was there confl ict in my family about spiritual matters? 
How was it dealt with? Was spirituality openly discussed and how? Were there any taboo 
subjects? Did I have any signifi cant formative faith experiences, either positive or neg-
ative? What experiences did I have with other traditions? What messages about other 
faiths did I get when growing up?

Deeper self-knowledge through structured refl ection is one of the hallmarks of med-
ical professionalism. Additional questions to consider include, “What is a good death?” 
“What is good care?” or “What is ‘best interest’ for a child?” Additionally, “How much 
and what information is important for my decision-making for my own care?” Even, 
“What is personalized, patient-centered care?” For such questions, there is no objective, 
universal answer. Th is highlights the importance of understanding one’s own answers 
before working with others. While this list of questions is not exhaustive, it provides an 
important starting point for personal inquiry.

Other means of deepening self-awareness include cultural competency programs 
through hospitals, clinics, and continuing medical education that use a group pro-
cess for personal understanding. Th e group process has the advantages of a structured 
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curriculum and expert facilitation as well as the power of listening to and sharing per-
sonal narratives. One particularly useful tool is the cultural genogram that promotes 
awareness of one’s cultural origins (Hardy & Laszloff y, 1995).

Th e effi  cient and eff ective clinician ultimately needs to understand the whole self he 
or she brings into the exam room or to the bedside. In order to be fully present for the 
patient, one must bring one’s full humanity into the relationship. Unfi nished or trou-
bling spiritual issues for the clinician may creep into the patient encounter. For example, 
a clinician who felt emotionally abused by guilt and shame from her pious parents might 
have problems talking with a fundamental Christian patient about the importance heal-
ing prayer has for them. However, once self-awareness develops, a clinician is much 
better positioned to deepen their understanding of the uniqueness of the spirituality of 
a given patient and family or a community of people they regularly serve.

Anticipating Religious and Spiritual Concerns
Any encounter with a child has the potential to be a spiritual experience. Even a seem-
ingly insignifi cant health issue can have profound meaning. A child may experience 
wonder at how miraculously the body knows how to heal a cut fi nger. In a routine phys-
ical, a teenager may see their body as a holy place that should not be defi led by tobacco 
or substances. A child who learns to use their imagination to overcome bedwetting may 
consider this ability to be a divine gift . Th e clinician should always keep in mind that 
each visit with a child holds the possibility for a sacred experience. Th e very experience 
of being with a compassionate adult healer who is fully present for them can be very 
spiritual for the child. Presence and compassion come from the heart. Th ese qualities 
are universally found in all religious traditions and considered to be attributes of the 
divine.

Th e clinician should anticipate that there are certain circumstances where spiritual 
concerns are more likely to arise. For parents, a particularly vulnerable time is when a 
child is critically ill or when a child dies. It is unthinkable to parents that they might 
have a child die before they do. Th is is even truer in the modern fi rst world where child 
death due to malnutrition or infectious diseases has become uncommon. Many North 
American parents have come to expect that medicine will be able to cure their child of 
life-threatening illnesses. Confronted with the possibility of losing a child to a critical 

----------------------------------------------------------------------------------------------------
“Every patient encounter is a cross-cultural experience. Serious illness often 
is a spiritual crisis. And every encounter with a child has the potential to be a 
spiritual experience.”
-----------------------------------------------------------------------------------------------------
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illness or injury, or with the actual loss of a child, parents are bereft  and may feel their 
spiritual foundations crumble. Th us, sacred texts from many traditions contain pas-
sages relevant to the grief and lamentation of a parent who has lost a child (see Table 
3-1). Parents who learn that a child has a serious chronic illness or disability like mental 
retardation or autism also experience grief and the loss of dreams they had for their 
child. Th is, too, should be anticipated as a possible spiritual struggle. Specifi c childhood 
traumas like sexual abuse can also shake a parent’s faith and prompt questions such as 
“How could a loving God let this happen to an innocent child?” In the teenage years, 
parents may experience a spiritual crisis associated with estrangement from their son 
or daughter.

Th ere are also predictable times that the clinician should anticipate that a child 
might have a spiritual concern. It is particularly important that the clinician be aware 
of signifi cant events in the life of the child. As with adults, loss is a leading trigger for 

Table 3-1. Spiritual Resources on Loss of a Child

Scripture

 Hebrew Bible

 2 Samuel 12:15–23

 Psalm 139 (especially lines 13, 14, and 16)

 New Testament

 Mark 5: 21–24, 35–43

 Mark 10: 13–16

 Luke 18: 16

 Quran

 2: 233 (also 185, 195)

 31:34

 67:2–3

 Quranic Hadith

 Hadith-al-Tayaalisi

Secular books

  “Th e Dragonfl y Door”

 A children’s story about loss and change intended to be read to a child by an adult.

  written by John Adams / illustrated by Barbara L. Gibson ISBN-13: 978-1-934066-12-6 
ISBN-10: 1-934066-12-5

Websites

 Silentgrief.com (Christian)

 Beliefnet.com (multi-faith spiritual resources)
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spiritual questions, if not outright crises. Death of a loved one, miscarriage or stillbirth 
of an anticipated sibling, death of a friend or classmate, death of a pet, or even the death 
of the parent of a friend can cause a child to question the meaning of life, what hap-
pens aft er death, why there is pain and suff ering, and whether they are safe, protected, 
and loved by a divine being or presence. Profound changes in relationships also cre-
ate spiritual vulnerability. Examples include parental divorce, family estrangements, a 
fractured relationship with a good friend, or for teenagers, the end of a signifi cant love 
relationship.

A child who has signifi cant diff erences from peers may also have spiritual questions. 
Th is might be due to a disability, chronic illness, or mental illness. Sooner or later the 
child begins to wonder about the meaning of their condition and “Why did this hap-
pen to me?” Th ey may experience isolation and despair or possibly anger toward God. 
Many children are remarkably resilient, but even children without overt disabilities 
may believe that they are inferior in appearance, are less desirable as a friend, or are 
lacking in abilities and talents. Children who are the victims of teasing and bullying can 
have spiritual trauma in addition to the emotional and physical pain they might incur. 
Teenagers may have an existential crisis when they realize that they might not be able 
to realistically fulfi ll their childhood dreams. Lesbian, gay, bisexual, transgender, and 
questioning youth can have a spiritual struggle about the meaning of their sexual ori-
entation. Th is can be especially problematic if their sexual orientation confl icts with the 
religious beliefs and teachings of their family.

Th e clinician should also anticipate that childhood traumatic events can create 
 spiritual disturbances. Th is is particularly true for children who are the victims of child 
abuse. If the abuse is at the hands of a parent, the violation of trust and the perversion of 
the parent–child relationship can cause a child to lose faith in and mistrust the inten-
tions of a universal loving presence. Child abuse by a father in a family that has an 
image of God as “God the Father” has the potential to alienate the victim from both 
her earthly and heavenly fathers. Sexual abuse by clergy is uniquely damaging, in that 
the clergy can  represent the church and God to the child. Children also can experience 
spiritual  wounding from witnessing domestic violence, community violence, or war. 
Even news accounts of  natural disasters, homicides, terrorism like the destruction of 
the World Trade Center on September 11, 2001, and accounts of war or genocide can 
spiritually challenge children. Finally, it should be remembered that many children live 
chronically in poverty, and are hungry, sometimes homeless. Th e clinician caring for 
these children needs to remember that poverty can damage not only the body and mind 
but also the spirit.

Integrative Pediatric Interventions for Cultural 
and Spiritual Concerns

Th e primary goal of spiritual inquiry is to understand a given child’s and family’s per-
sonal spiritual beliefs and practices. What are their most deeply held beliefs? What 
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spiritual practices promote wholeness and healing for them? What meaning do they 
give to the illness? Who provides spiritual care and support for them in time of need? 
What other cultural or spiritual resources do they access, in times of health crisis? How 
does illness or suff ering aff ect their faith? Th e unique answers each family provides are 
the foundation for patient-centered care and a strong patient alliance.

Pediatricians are not chaplains or clergy and do not need to fulfi ll such roles. However, 
pediatricians are increasingly expected by society to identify, assess, and triage spiritual 
concerns in their patients and their families. Ideally, the pediatrician creates a safe and 
conducive environment where concerns can be expressed and heard. Th e simple act of 
listening deeply and compassionately may itself be therapeutic.

----------------------------------------------------------------------------------------------------
“In North America today, one cannot generalize about any beliefs of any 
patient at any time based on labels such as ethnicity or religion. The key 
clinical concern: what does this mean for this person?”
-----------------------------------------------------------------------------------------------------

Assessment of Spirituality
Th e clinically eff ective pediatrician or pediatric team understands the patient’s beliefs, 
fears, questions, and uncertainties. Th is clinical goal can be achieved only by inten-
tional interviewing in the context of a positive relationship with the patient and family. 
Because religious/spiritual and cultural beliefs can be implicit and unconscious to the 
patient and family, the use of various spiritual assessment tools can be quite helpful as 
heuristic means to understand clinically important issues.

Patients and families are experts in their own cultural and spiritual beliefs. From 
this perspective, clinicians cannot achieve “cultural competence” but should instead 
express an orientation that might be termed “cultural humility.” As in all clinical care, 
preconceptions, biases, or personal judgments undermine effi  cacy and must be consid-
ered hypotheses and tested. In North America today, one cannot generalize about any 
beliefs of any patient at any time based on labels such as ethnicity or religion. Th e key 
clinical concern: what does this mean for this person? “Please teach me” is an important 
approach to personalized care.

Th e most important skill in assessing spirituality needs is listening. Th e clinician 
should be motivated by a desire to truly understand the patient’s beliefs, fears, questions, 
and uncertainties. Judgment and preconceptions or biases have no place in this process. 
Th e patient needs to perceive that the clinician is fully present for them and wants to 
know them as a whole person. Th ey also need to know they can safely and confi dentially 
share intimate interior material. Th ere may be subjects that they have previously never 
confi ded to anyone before.
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It is oft en diffi  cult for clinicians who are trained to provide answers to believe that 
listening can at times be enough. Bearing witness to doubts, fears, shame, loneliness, 
and anger can be enough. When assessing spiritual concerns, one must be unhur-
ried and comfortable sitting in silence. Being with a patient in silence can be enough 
(Miller, 2003).

Clinician questions about cultural and spiritual orientation should be open and 
honest. Th is means that they should come without a hidden agenda or value judgment. 
Th eir purpose is to identify the values, beliefs, and expected behaviors that are relevant 
to the patient’s and family’s care. A good question oft en is one for which the clini-
cian could not possibly surmise the answer before asking (Palmer, 2004). Examples to 
understand either cultural or spiritual issues include: “In regards to your child’s care, 
what is most important to you that I know?” Or, “What do you most want me to know 
about your family?” To access issues of grief, good open-ended questions can include, 
“Please tell me, in the past few years, have there been any signifi cant changes or losses 
in your life?” And in all situations where a tough statement or challenge is off ered, the 
simple response, “tell me about it,” may open incredibly important subjects as well 
as establish trust. Th e clinician’s goal is to seek understanding before seeking to be 
understood.

In introducing such questions, clinicians should confi rm that their goal is to 
understand the patient’s and the family’s cultural and spiritual beliefs and that such 
understanding is an important aspect of high-quality healthcare. Th e clinician should 
confi rm that such questions are routine for all patients, that the questions do not carry 
judgment, and that they are for understanding the patient as a whole person. Patients 
also need to know they can safely and confi dentially share intimate, interior material. 
Th is can be stated verbally but body language and attitude are oft en much stronger 
than words.

Several tools have been published to systematically guide assessment of the patient’s 
or family’s spiritual perspective and resources. Th ese are brief, easy and easy to remem-
ber. Th ey are non-intrusive and fi t naturally into the fl ow of a social history. Easy-to-
use mnemonics include the FICA, HOPE, and SPIRIT (Table 3-2) (Anandarajah & 
Hight, 2003; Maugens, 1996; Puchalski, Larsen, & Post, 2000). Th ese mnemonics off er 
clinicians rapid recall of key areas to cover. Like a template in an electronic medical 
record, they reduce variability in medical practice and ensure that vital information is 
not missed. However, they can be interpreted as all-inclusive leading the clinician to 

----------------------------------------------------------------------------------------------------
“The simple act of listening deeply and compassionately may itself be 
therapeutic.”
-----------------------------------------------------------------------------------------------------
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fail to ask other relevant questions. And use of such tools can also feel too pro forma, 
impersonal. Th ey may not always lead to a full understanding of ongoing concerns. 
Despite their limitations, assessment tools can be a good place for the clinician to start. 
As comfort with the spiritual assessment grows, one’s inquiry is likely to take on a more 
natural, individualized, and personal quality.

Th ere are no good tools or questionnaires to assess spirituality in children (Barnes, 
Plotnikoff , Fox, & Pendleton, 2000). Th ose that exist have been adapted from adult ques-
tionnaires and may not be appropriate for children. Th ey also do not take developmental 

Table 3-2. SPIRIT

SPIRIT (Maugens, 1996)

S: Spiritual belief system—what is your formal religious affi  liation?

P: Personal spirituality—Describe the beliefs and practices of your religion or spiritual system that 
you personally accept/do not accept.

I: Integration within a spiritual community—Do you belong to a spiritual or religious group or 
community? What importance does this group have for you?

R: Ritualized practices and restrictions—Are there specifi c practices that you carry out as part of your 
religion/spirituality (e.g. prayer and meditation)? What signifi cance do these practices have for you?

I: Implications for medical care—What aspects of your religion/spirituality would you like to keep in 
mind as I care for you?

T: Terminal events planning—As we plan for your care near the end of life, how does your faith 
impact on your decisions?

FICA (Puchalski, Larsen, & Post, 2000)

F: Faith or beliefs—What is your faith or belief?

Do you consider yourself spiritual or religious?

What things do you believe in that give meaning to your life?

I: Importance and infl uence. Is it important in your life?

What infl uence does it have on how you take care of yourself?

How have your beliefs infl uenced your behavior during this illness?

What role do your beliefs play in regaining your health?

C: Community—Are you part of a spiritual or religious community?

Is this of support to you and how?

A: Address— How would you like me, your healthcare provider, to address these issues in your 
healthcare?

HOPE (Anandarajah & Hight, 2001)

H: Hope—What are your sources of hope, meaning, strength, peace, love and connectedness?

O: Organization—Do you consider yourself part of an organized religion?

P: Personal Spirituality and Practices—What aspects of your spirituality or spiritual practices do you 
fi nd most helpful?

E: Eff ects—How do your beliefs aff ect the kind of medical care you would like me to provide?
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considerations into account. Only a few are culturally sensitive (Greenfi eld & Cocking, 
1994; Hill & Hood, 1999).

Assessment of children must always take into account developmental considerations 
that necessarily aff ect the child’s experience and understanding of spirituality. Th e most 
well-known theory of faith formation and development is that of James Fowler (Fowler, 
1981). Drawing upon Erik Erickson’s theory of psychosocial development (Erickson, 1980). 
Kohlberg’s theory of moral development (Kohlberg, 1981), and Piaget’s theory of cognitive 
development (Piaget, 1985), Fowler posits that there are stages of human faith development 
that parallel other aspects of development. Th ough Fowler did not intend for his stages 
to represent a hierarchy with spiritual developmental stages progressing from inferior to 
superior, some have unfortunately interpreted his developmental theory in this way.

For the clinician, it is important to recognize that spiritual formation has devel-
opmental dimensions and that psychodynamic and cognitive processes impact upon 
the child’s spiritual understandings and beliefs. Th e pediatric provider will likely adapt 
questions in developmentally appropriate ways just as they do for other child interviews. 
Instead of questions, observation of behavior including play may provide some insight 
into the child’s concerns. Th e clinician may also deepen understanding via the content 
of a child’s drawings, use of symbols and other natural means of non-verbal expression. 
In the end, one must sensitively inquire and listen to the individual child.

Five Common Errors in Cultural 
and Spiritual Assessment

Clinicians are prone to make certain types of mistakes when approaching spiritual 
issues with patients. Th ere are fi ve common errors that one should be aware of and 
avoid making.

1. I have no need to ask; I can presume. Th is error may be one of the most common and 
also one of the most insidious in clinical practice. Th e clinician makes assumptions 
about the patient based on limited information oft en involving stereotypes. Th ese ste-
reotypes may be based on the clinician’s own life experiences no matter how limited, 
incorrect, or biased they may be. Th ey may also be rooted in stereotypes popular in the 
dominant culture. With a little knowledge, the clinician may presume that all patients 
with a particular religious background are the same. Aft er all, as Ronald Reagan once 
stated, “If you’ve seen one redwood, you’ve seen them all.”

People and their spiritual beliefs and practices are richly diverse. Nevertheless, a 
clinician may believe that all Muslims have similar beliefs whether Sunni or Shi’as, 
Arab, African or Indonesian, rural, or urban. Or that all Jewish patients have the 
same religious observances. Or that all Protestant Christians are similarly pious. And, 
without asking each family member, the clinician may mistakenly believe that the 
entire family is on the same page. It could be easy to miss generational diff erences 
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between a Hmong elder and his second-generation Hmong children. Th e child or 
teenage patient may have a diff erent religious perspective than their parents perhaps 
based on a unique personal belief or perhaps related to developmental considerations. 
Furthermore, mothers and fathers of pediatric patients oft en have divergent beliefs 
that may lie dormant only to awaken when a child is seriously ill. Th is is one factor 
that may contribute to the high rate of divorce in parents of children who die or who 
live with chronic illness.

----------------------------------------------------------------------------------------------------
“Spirituality may be about questions: professional care means support-
ing the search for answers and does not mean providing patients with the 
answers.”
-----------------------------------------------------------------------------------------------------

Without asking, one cannot know how religious and spiritual diff erences in a family 
are discussed (or not), what eff ect the diff erences have on family members, and how 
decisions are ultimately made. Presumption is more likely to be a problem when the 
clinician talks more than he or she listens for understanding. Many time-pressed clini-
cians make assumptions with the best of intentions. However, assumptions only repre-
sent hypotheses to be tested. Identifying and testing such hypotheses represents one 
aspect of person-centered care.

2. My answers should be your answers. Some clinicians believe that they have the obli-
gation to express, share, or even impose their own beliefs on their patients. Whereas 
not asking and presuming about cultural and spiritual beliefs might be seen as a “sin of 
omission,” actively attempting to impose one’s own beliefs on a patient may be seen as 
a “sin of commission.”

Spirituality is an intensely personal matter. Th ere is a power diff erential between a 
clinician and a patient. Great care must always be taken by the clinician to use power 
and authority for the patient’s benefi t and to never abuse a patient’s dependence and 
trust. Even when a patient asks the clinician about the clinician’s own spiritual beliefs, 
the clinician should exercise caution and be clear what extent or manner of disclosure 
is in the best interest of the patient. Spirituality may be about questions: professional 
care means supporting the search for answers and does not mean providing patients 
with the answers.

3. Spiritual issues aren’t medically important in pediatric care. Understanding the cul-
tural and spiritual issues present in every case is necessary for effi  cient, eff ective, and 
person-centered care. Failure to understand implicit confl icts between the clinician and 
the family in treatment priorities, decision making, dietary, and lifestyle prescriptions 
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guarantees time consuming confl ict resolution. Likewise, failure to understand the 
patient’s or family’s sources of strength, resilience, or guilt and shame may undermine 
clinical success.

Th e most easily understood potential for ineffi  cient and ineff ective care is when 
the legal requirements for pediatric patient advocacy may violate a family’s deeply 
held cultural and spiritual beliefs. Parents may believe that medical decisions that 
are in the best physiologic interests of the child are not in the best cultural or spir-
itual interests of the child. Unlike the example of blood transfusions for Jehovah’s 
Witnesses, this confl ict may be implicit and unconscious and therefore very hard for 
parents to articulate. Th us, the burden is on the clinician to interview deeply for cul-
tural and spiritual concerns.

In all cases of potential clinical confl ict, the clinician must be clear about what 
aspects of the case constitute factually supported medical opinion and what aspects 
represents the personal beliefs of the patient, family, and care team regarding “best 
interests.” Th e effi  cient and eff ective clinician engages in preventive ethics through deep 
understanding not only of the patient’s and family’s beliefs, but also of her own. Th e goal 
of patient-centered care is to work as much as possible with, rather than against, the 
patient’s beliefs and emotions. Th rough compassionate listening and the relationship 
with the patient and family which follows, advance planning for contingencies is much 
more possible.

Additionally, families may struggle with shameful secrets, challenges to their 
beliefs or sources of strength, unexpressed guilt or anger, as well as the loss that a 
child’s illness represents. Th ese spiritual concerns represent non-medical risk factors 
that can fuel frustration and drive confl ict in hospital settings. In such instances, the 
clinician’s duty is to consider the diff erential diagnosis of spiritual, cultural, or psy-
chological issues and make appropriate referrals. Clinical Pastoral Education (CPE) 
certifi ed chaplains may be in the best position to assess and address the underlying 
spiritual confl icts.

4. I’m just not comfortable with spiritual issues. Many clinicians may believe that they 
are not competent to deal with spiritual issues. Th ey might feel that it is better to avoid 
the topic, since there is little that they have to off er. Clinicians may rightly believe that 
spiritual leaders, clergy, and chaplains have special abilities and training to address a 
patient’s spiritual needs. Th ese represent great resources and, when appropriate, an 

----------------------------------------------------------------------------------------------------
“Exploring spiritual issues does not create problems that do not already exist. 
Instead it is a step toward understanding the answers and questions, hopes 
and fears, beliefs and doubts that the patient already has.”
-----------------------------------------------------------------------------------------------------
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opportunity for referrals. However, their availability does not mean that the clinician 
also does not have an important role to play.

Understanding the spiritual concerns and confl icts of patients does not automati-
cally require provision of an answer or solution. Clinicians are trained to be problem-
solvers and the givers of advice and answers for physiologic concerns. However, care of 
the spirit is more about listening and being present than providing answers. Th e clinical 
competency to develop is not the capacity to provide answers to spiritual concerns, but 
the capacity to be human, to open one’s heart, and to be compassionate.

Some clinicians may fear that spiritual issues are a hornet’s nest that should not be 
poked. Exploring spiritual issues does not create problems that do not already exist. 
Instead it is a step toward understanding the answers and questions, hopes and fears, 
beliefs and doubts that the patient already has.

5. If I talk about culture and spirituality, I will off end people. Surveys confi rm that more 
patients want their clinician to talk about spirituality than those who would rather 
that the topic not be addressed. Still, the clinician may worry that asking about reli-
gious or spiritual concerns could be perceived as proselytizing. How the questions are 
posed can make a signifi cant diff erence. Asking respectfully with a genuine desire to 
understand signals that the clinician’s intent is benevolent and not about judgment or 
evangelizing.

Just as with taking a detailed sexual or chemical use history, clinicians may have 
certain fears to overcome before asking about cultural or religious matters. Th is is nat-
ural. However, as with other sensitive topics, clinicians can create a safe and respectful 
atmosphere where such intimate information can be shared.

Th e clinician may fear that spiritual discussions could be particularly off ensive if it 
involves talking to a child. Spirituality may be perceived to be exclusively in the prov-
ince of parents. Being clear that the goal is to better understand your patient’s beliefs is 
essential. And once again, approaching the topic with caring and respect will allay most 
concerns. It may be appropriate to fi rst talk to the parents of a younger child.

Five Common Signs of Unmet Spiritual Needs
In addition to assessing spiritual orientation in pediatrics, the effi  cient and eff ective 
clinician must also look for signs of unmet spiritual needs. Th is includes needs not only 
in the patient, but also in other important people in their lives, including their siblings 
and their parents. We list here fi ve common signs that may indicate the presence of 
spiritual concerns that need to be addressed:

Th e patient implies that they are troubled or need assistance. 1. Th is would appear 
to be self-evident and unnecessary to list as a sign of spiritual distress. It is 
included because patients oft en verbalize in some way what is bothering them, 
and their concern goes unanswered. A parent may say. “I feel I have nowhere 
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to turn. I used to have faith but now I just feel abandoned and alone.” A child 
may say, “I say my prayers, but it doesn’t help.” Clinicians may ignore the clear 
signs, however. Th is may be because they are hurried, because the concern 
doesn’t neatly fi t into the interview algorithm, or because the clinician feels 
inadequate to deal with the issue. Compassionate listening will pick up the 
possibility of a spiritual need.
Th e patient asks existential questions. 2. Sometimes spiritual concerns can be 
expressed more obliquely and take the form of existential distress. Common 
questions center on attempts to make cosmic sense of illness and to fi nd 
 meaning in suff ering. A child may ask, “Where will I go aft er I die?” or 
“Why do I have to have this stupid leukemia? It’s not fair.” A parent might 
say, “I don’t understand why an innocent child should suff er like this.” Th e 
 meaning of life and suff ering are common existential themes. Anger at God 
or a higher power oft en accompanies these questions.
Th e patient feels unloved or unworthy. 3. Illness can oft en be accompanied by 
feelings of despondency. Th e patient may feel abandoned or alone. Life may 
not seem worthwhile, and they may feel that no one loves them and further 
that they are not worthy of being loved. Th ey may consider themselves a 
burden to others. Th e astute clinician always monitors for depression in 
patients who are critically or chronically ill. It is also important to under-
stand that the despair a depressed patient may feel is also a “dark night of 
the soul.”
Th e patient feels shame or guilt. 4. In searching for meaning in illness, some 
patients conclude that they somehow deserve to be affl  icted. Th ey may con-
clude that something they did or did not do resulted in disease. Specifi cally, 
they may believe that they are being punished. Th is may especially be true for 
younger children who are more concrete and who have little experience or 
understanding of the scientifi c explanations for illness and disease. Parents, 
too, may feel that their transgressions caused their child to fall ill.
Th e patient abruptly changes spiritual practices or communities. 5. If a child with 
a serious or chronic illness or their parent suddenly abandons a spiritual prac-
tice or disaffi  liates with a previous spiritual community, it may be a sign that 
they no longer feel sustained by those practices or that group. Th is may be a 
thoughtful and deliberate decision. On the other hand, it may be a sign that 
signifi cant spiritual needs are not being met. It could even mean that the child 
or family had a negative or traumatic experience in the previous tradition. 
Other patients may change their spiritual practices by becoming excessively 
rigid. Th is may signal that the patient is attempting to overcome the anxiety 
associated with a loss of control or uncertainty about spiritual questions by 
imposing rigid solutions.
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Five Helpful Responses to Spiritual Concerns
Th e presence of unmet spiritual needs and ongoing spiritual concerns needs clini-
cian assessment and response. Patients and families may “test” clinicians for their 
response to challenging issues. Th ey may be asking themselves, “Is this someone I 
can trust? Is this someone who will listen?” Expressed interest and avoided answer-
giving to spiritual concerns make for a strong and positive relationship. Indeed, the 
clinician’s capacity to respond to the patient, rather than to their own concerns, is 
the hallmark of professional care. Here are fi ve key approaches which enhance the 
quality of care and which can support one’s professional growth and development in 
integrative care.

Respond simply to the tough questions or statements1. . “Tell me about it.” Or for 
a child, ask instead, “Can you draw me a picture about this?”
Seek to understand2. . “What now is most important to you?”
Seek to serve3. . “What now would be most helpful for you?” Or, “How can I/we 
be most helpful for you?”
Partner4. . Frequently consult the chaplaincy service and/or the patient’s/
family’s preferred spiritual provider.
Consider the power of cultural or spiritual rituals.5. 

Conclusion
Culture and spirituality are oft en implicit and unconscious factors in all experiences of 
illness. Th e clinician’s challenge is to recognize, understand and respond constructively 
to these factors which are so important for healing.

Th e capacity to integrate culture and spirituality into clinical care is important for 
both children and their parents, as well as for all clinicians. Spiritual practices such as 
prayer are the most common integrative health practice. And many integrative thera-
pies are actually culturally based healing traditions with a strong spiritual component. 
Th e clinical team’s support for a patient’s or family’s cultural and spiritual resources is a 
signifi cant factor in their comfort and healing.

Spiritual assessment mnemonics can be used to assure that major areas of inquiry are 
addressed. With sensitive inquiry and generous listening, the clinician can learn about 
the place that spirituality holds in the lives of children and their families and what they 
believe is necessary for their caregiver to know and understand.

Spiritual issues may arise in any clinical encounter. Clinicians should be aware 
of signs that there are unmet spiritual needs and be prepared to address those needs 
through presence and listening and by making appropriate referrals when neces-
sary. Th e result is effi  cient, eff ective, and compassionate care for patients and their 
families.
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4
Essential Medicine: Self-Care 

for Pediatric Providers

DANNA M. PARK

You have chosen me to watch over the life and health of your creatures. I am 
about to apply myself to the duties of my profession . . . Support me in this 
great work that it may benefi t my fellow creatures . . . Inspire me with love for 
my occupation and for your creatures . . . Preserve my physical and spiritual 
strength that I may cheerfully be of help to rich and poor, good and bad, 
friend and foe alike. Let me see only the human being in the suff erer.

—Physician’s Prayer by Moses Maimonides, Physician and Rabbi (1135–1204 AD)

Th ere is more in us than we know. If we can be made to see it, perhaps for 
the rest of our lives we will be unwilling to settle for less.

—Kurt Hahn, Founder of Outward Bound

KEY CONCEPTS

Health care provider discontent and stress has negative impacts  ■

on all aspects of patient care and satisfaction.
Th e new model of optimal, integrative medical care requires a  ■

focus on provider self-care.
Pediatric intensive care specialties are more likely to lead to  ■

burnout than is general pediatrics.
Physician and nurse turnover negatively impacts medical  ■

economics.
Personal health habits of physicians are predictors of whether or  ■

not they encourage preventive health habits in their patients.
Wellness promotion practices include good relationships, spiri- ■

tuality, self care, good work practices, and values as they relate to 
what constitutes success and/or balance in life.

■



We are reaching a new crossroads in medicine today, one that is taxing 
every aspect of medical care. No specialty is immune to the changes and 
challenges inherent in the US healthcare system, and those who care for 

children have special challenges as they work within a system that is increasingly prob-
lematic. Allied healthcare as well as traditional pediatric specialties and subspecialties 
continue to care well for children despite a system that is overloaded with bureaucracy, 
documentation requirements, lower reimbursements for services and compressed 
clinic time. In providing “whole child care,” attention is not only on the patient, but also 
focused on the family unit, fi nancial stressors, access to care, medications and adequate 
nutrition, and in the case of long-term health issues, the psychosocial milieu inherent in 
a family that has a child with a chronic illness. In addition, providers must continue to 
advocate on a local, state, and national level for those who are too young to have a voice 
in the changes to come. Needless to say, this conglomeration of tasks is challenging all 
levels of medical practitioners.

It is rare to see a medical text address healthcare provider wellness as a component 
of patient care. Yet what could be more crucial and critical, especially in today’s medical 
environment? In one 2005 study, the researchers stated it is “impossible to provide the 
best care to every patient,” as it would take 10.6 hours per working day to deliver all rec-
ommended care for patients with chronic conditions, plus 7.4 hours per day to provide 
evidence-based preventive care, to an average panel of 2500 patients (the mean US panel 
size is 2300) (Ostbye et al., 2005). In addition, the compressed time per visit per patient 
is making medical practice less eff ective on a variety of levels. Research shows that it 
takes a doctor 23 seconds to interrupt a patient’s story of the medical issue at hand and 
that 85 of patients leave the offi  ce without fully understanding what their doctor told 
them. A man will not ask any questions during a medical visit while a woman will ask 
six questions. Fift y percent of patients leave the offi  ce unsure of what they are supposed 
to do to take care of themselves (Marvel et al., 1999).

Th e California Medical Association 2001 study, “And Th en Th ere Were None: Th e 
Coming Physician Supply Problem” showed in graphic detail how provider discontent 
is translating into a healthcare shortage. Seventy-fi ve percent of physicians reported 
being less satisfi ed with their medical practice in the past 5 years and 43 intended 
to leave practice in the next 3 years. Over one-fourth would not choose medicine as a 
career if starting over, and two-thirds would not recommend medicine as a career to 
their children (CMA, 2001).

As providers continue to attempt the impossible on a daily basis, the ongoing health-
care crisis has clearly aff ected their own abilities to care for themselves, their patients, 
families, and communities. For providers, there is a confl ict between self-care and care 
for others, and a confl ict of not enough time—with patients, with their own families or 
with themselves. It is an internal confl ict between the life of a healer in medicine and 
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the life of a busy practitioner working with insurance demands and fi nancial pressures 
that are defi ning the practice of medicine today.

An Integrative Approach to Self-Care
Integrative medicine is defi ned as healing-oriented medicine that takes account of the 
whole person (body, mind, and spirit), including all aspects of lifestyle. It emphasizes the 
therapeutic relationship and makes use of all appropriate therapies, both conventional 
and alternative (University of Arizona, 2003). An integrative approach to pediatrics, or to 
any medical specialty for that matter, recognizes that the provider–patient–family triad 
is a constant back-and-forth, give-and-take, interactive fl uctuating relationship. Th is 
“relationship-centered care” is defi ned by the Fetzer Institute/Relationship-Centered 
Care Network as being “an approach to healthcare and healing that places relationship 
at the core of the therapeutic process. In this approach, all interactions are based upon 
a fundamental commitment to mutual respect, self-awareness, humility, openness, and 
caring” (Fetzer Institute, 2004).

Wellness and relationship-centered care are complex and multifaceted. Th ese con-
cepts recognize that healing extends beyond the physical body, into emotional, spiritual, 
interprofessional/institutional, and interpersonal spheres. Th ere is a dynamic constant 
movement and shift  between all these realms. When the practitioner recognizes this 
and chooses to treat “whole patients” and their families, incorporating body, mind, 
spirit, and relationship-centered care into the treatment plan, it brings a powerful com-
ponent into practicing medicine. Th e practitioner–patient relationship itself becomes a 
tool for healing. Th e healthcare provider is invited to be an active participant, one who 
integrates and models wellness in their personal and professional life. From an inte-
grative medicine perspective, this is an essential component of being of service to the 
patient. To provide this level of integrated care, we as providers need to develop wellness 
and self-nurturing tools to help sustain and support our physical, emotional, spiritual, 
and social well-being throughout our medical practice. Developing these tools is an 
investment in self as well as an investment in exceptional care for patients.

Although this chapter will use data and literature from the physician’s point of view, it 
is no less relevant for other healthcare practitioners. Th e stressors and issues inherent in 
the practice of medicine today aff ect all pediatric healthcare providers—doctors, nurses, 
nurse practitioners, physician assistants, and allied healthcare professionals alike.

What Is Wellness?
Th e defi nition of wellness is inherently personal. What makes one practitioner feel 
whole, complete, and healthy on a mind/body/spirit level may be vastly diff erent for 
another. In addition, it is a fl uid state—what we need to balance ourselves changes from 
day to day. Th ree defi nitions capture the complexity of these concepts (Table 4-1). Th e 
Wellness Defi nition, from Arizona State University, states “Wellness is an active, lifelong 
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process of becoming aware of choices and making decisions toward a more balanced 
and fulfi lling life.” Th is defi nition highlights that our choices determine our lifestyle. 
Th e World Health Organization’s defi nition of health emphasizes the multidimensional 
aspects of wellness: “Health is a state of complete physical, mental and social well-being 
and not merely the absence of disease or infi rmity.” Ardell and Langdon’s defi nition con-
centrates on the active role needed to achieve health: “Wellness is a lifestyle approach to 
personal excellence. It is a deliberate, conscious decision to pursue optimal well-being. 
It encompasses the body, mind and spirit. It is a positive choice pursued because it is 
judged to be a richer way to be alive” (Ardell, 1989). Th ese defi nitions underscore that 
personal choice, repeated focus on the balance of work/life demands and integration 
of wellness across mind/body and spirit levels are crucial factors to creating a healthy 
lifestyle. Th e idea that health and wellness aff ects and extends into our relationships 
(friends, spouse/partner, etc.) is not a new concept, nor is the link between spiritual, 
emotional, and physical health. Th e impact of the workplace environment on personal 
wellness has now been documented as well (the interprofessional/institutional dimen-
sion). Most surprising and welcome are studies that show healthcare practitioners’ own 
well being, satisfaction, and health habits have a direct and measurable eff ect on their 
patients’ health. Literally, taking care of ourselves translates into good medical practice 
for our patients!

The Model of Medical Practice: Is Transformation 
Possible?

Th e culture of medicine is changing. Th e way medicine was practiced 20 years ago 
is no longer practical or feasible in today’s challenging environment without serious 
repercussions for personal relationships, work environment (with its “pay for produc-
tivity” overlay), fi nancial considerations, or family concerns. Th e increasing number 
of women physicians (over 50) is continuing to change medical practice, incorporat-
ing previously unheard-of possibilities such as part-time, job sharing, and childcare 
at work.

Table 4-1. Wellness

Components of Wellness Author/Source

Wellness is an active process
Involves making choices for a balanced life

Arizona State University, 2000

Integration of physical, mental, and social well-being World Health Organization, 1946

Involves deliberate, conscious decision-making

Optimal health integrates well-being on mind, body 
and spirit levels

Ardell/Langdon, 1989
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Th e “old model” of medicine focused on a sense of profession that overrode all other 
concerns—to be the best practitioner meant completely dedicating one’s life to the 
practice of medicine. Everything else—personal life, family life, personal well-being—
was secondary to caring for patients. Th rough more recent studies, we know that pro-
vider self-care is an integral part of providing great medical care to patients, aff ecting 
patient well-being, patient satisfaction, and positive patient outcomes. Th is is the “new 
model” of medical culture. We know now that healthcare providers’ happiness and job 
satisfaction have a direct impact on patient care and patient satisfaction; however, we 
rarely focus on the qualities of our medical practice that support our happiness and 
well-being.

Th e role of “the old model” of medical culture, plus a group of personality traits that 
seem to be common among healthcare providers, can ultimately converge to create 
problems in self-care and well-being (Table 4-2). We are caring, compassionate, per-
fectionistic, driven, stressed by multiple demands on time and usually sleep deprived 
(Lipsenthal, 2007).Th e stressors in the medical practice environment, in combination 
with the more subtle factors above, can contribute to what is euphemistically called 
“provider discontent.”

Th ere are many studies that show the eff ects, both on a personal and professional 
level, of a variety of stressors inherent in medical culture, practice, and training (Table 
4-3). Despite studies like these, medical culture continues to support a practitioner’s 
ability to deny his or her own needs (both physical and psychological). In addition, 
medical training, practice, and culture usually requires delayed gratifi cation (whether 
subjectively through long training programs or literally through incurred debt), and 

Table 4-2. Medical Culture (Lipsenthal, 2007)

The Role of Medical Culture Personality Traits of Healthcare Providers

Draws out personality traits such as perfectionism 
and competitiveness

Pressured to succeed

Enhances ability to deny one’s needs (physical and 
psychological)

Rushing against time

Requires delayed gratifi cation Opinionated

Rewards “workaholic” tendencies
(Hard to set appropriate limits, rewards long hours)

Pressured speech

Personal weakness/vulnerability unacceptable Not trusting others to do the job right

Defense mechanisms make it hard to ask for help 
when needed

Competitive

“Culture of silence”
(Sharing with professional peers about problems, 
concerns and diffi  culties not acceptable)

Need to prove self-worth with performance



Table 4-3. Stressors Inherent in Medical Culture, Training, and Practice

Focus of Study Author Outcomes

Sleep deprivation Dawson, 1997; 
Miller, 2000

Promotes cognitive impairment and emotional 
fragility
Staying awake for 24 hours aff ects cognitive 
psychomotor performance as much as a blood 
alcohol level of 0.1% (0.08% is the drunk 
driving limit in most states).

Medical errors
Compared a traditional 
“every third night” 
call schedule 
(up to 34 continuous 
hours of work) vs. an 
“intervention schedule” 
(up to 16 consecutive 
hours of work)

Landrigan, 2004 Traditional schedule group had 36% more 
serious medical errors than intervention 
schedule group.
During traditional schedule, the total rate of 
serious errors in the critical care units was 
22% higher.
Th ere were 5.6 times more diagnostic errors 
made and 21% more serious medication errors 
made in the traditional versus intervention 
schedule group.

Stress
Job dissatisfaction

Haas, 2001 Stressed and unsatisfi ed physicians have more 
health complaints, higher job turnover, earlier 
retirement and fi le more disability claims.

Personal medical care Gross, 2000 34% of physicians had no personal healthcare 
provider, 28% did not have regular medical care 
and 7% self-treated.

Burnout Hendrie, 1990; 
Schwartz, 1987; 
Shanafeldt, 2002

Burnout rates among practicing physicians 
range from 25% to 60%.
Burnout is related to self-reporting of 
suboptimal patient care.
Burnout, depression, and stress start in 
residency (and likely in medical school).

Suicide risks Frank, 1995; 
Samkoff , 1995; 
Stack, 1990

Physicians have 2.3 times the risk of death by 
suicide compared to the general population.
Female physicians have suicide rates that are 
four times higher than the general female 
population.
Suicide was found to be the most common 
cause of death in young physicians, accounting 
for 26% of deaths.

Alcohol and drug abuse Booth, 2002; 
O’Connor, 1997

Physicians have an increased risk of 
prescription drug abuse.
10%–14% of doctors may become addicted to 
drugs or alcohol over their careers.
Fentanyl is the most common drug of abuse.
In one study, 18% of healthcare providers died 
or almost died before substance abuse was even 
suspected.

52
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Table 4-3. (Continued)

Focus of Study Author Outcomes

Divorce Rollman, 1997; 
Sotile, 1996

Divorce rates among physicians are estimated 
to be 10%–20% higher than in the general 
population.
22%–24% cumulative incidence of divorce in 
pediatricians aft er 30 years of marriage
Female physicians have a higher risk of divorce 
(37%) than their male counterparts (28%).
Long work hours, “displacement” of relationship 
issues onto outside factors, physicians 
with higher levels of anger—all contribute 
to increased divorce rates in physician 
relationships.

promotes the inability to set appropriate limits, rewarding long hours and “workaholic” 
tendencies. Revealing weakness and vulnerabilities to others is oft en felt to be unac-
ceptable, and defense mechanisms are created that make it diffi  cult to ask for help when 
needed (Miller, 2000). Th e set-up for stress, depression, and burnout can ultimately 
lead, if not addressed, to potential severe outcomes such as substance abuse, personal 
relationship issues, and even suicide.

Happiness in the Workplace
In physician workforce studies, pediatricians seem to be happier overall in their work-
life balance than other primary care and subspecialty providers (family practice and 
internal medicine). In comparison with general internists, general pediatricians are 
more likely to spend the majority of time in the offi  ce versus the hospital, to have lower 
complexity patients in terms of medical and psychosocial problems, to be female, to 
work part time and to have a lower income. Not surprisingly, they were least likely to 
report stress or burnout symptoms (18 and 13 respectively).

Pediatric subspecialists, in contrast, had much higher stress and burnout symptoms 
(23 and 26 respectively). Th ey worked more hours (average 56 hours/week), spent 
more time in the hospital versus the offi  ce, and had a higher number of complex patients 
(Shugarman, 2001). In a 2003 study of pediatric critical care, the majority of practitio-
ners were happy or very happy with their work, but one-third of practitioners in the 
40–49 years old age group were planning to leave critical care and change specialties, 
either for general pediatrics, another subspecialty, or medical administration. Critical 
care overwork and burnout is an issue, as increases in referral volumes and complexity 
continue to rise. Th e ratio of research time to direct patient care time is decreasing, and 
groups continue to struggle with cost and staffi  ng issues (Anderson, 2003; Mackey, D. 
2008, personal communication).
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Creating balance by self-limiting the number of work hours seems to be a popular 
choice, especially for female physicians as the above study shows. However, provid-
ers may be reluctant to do this for a number of reasons, not just fi nancial. One study 
assessed the attitudes and perceptions of pediatric faculty about part time faculty posi-
tions and policies at a large Midwestern medical center. Interestingly, although 59 
(women and practitioners with dependant children in particular) believed that part-
time faculty were perceived as being less committed to their careers, 69 thought they 
should be eligible for all academic tracks and 73 believed they should be allotted extra 
time to obtain tenure. Seventy-eight percent supported policy changes, believing that 
this would aid in improving diversity, retention, and recruitment, especially of female 
faculty (Kahn, 2005).

Institutions and group practices are paying attention to burnout and attrition because 
of the impact on the bottom line. Literal costs of primary care physician turnover range 
from $236,000 for family practice to $264,345 for pediatrics (Buchbinder, 1999). In 
one Southwest academic medical center, the annual turnover cost $17–29 million (up 
to ~6 of their annual operating budget).

More than a quarter of the total turnover cost was due to nurse turnover (260 
recruitments). Th ere was low turnover of physicians in 1 year (56 recruitments) but 
replacement costs were so high that it accounted for the second largest element of total 
turnover cost (Waldman, 2004).

Many studies have identifi ed why physicians leave practice, although there are very 
few studies that look at provider happiness in the workplace. Reasons for physician 
turnover (Table 4-4) include “misalignment” between the organization and the indi-
vidual practice philosophy of the provider. Lack of decision-making in the practice 
plays a large role in this element of “discontent.” Other factors are more personal, such 
as family considerations, location of the practice, and fi nancial concerns. Opportunities 
for career development are important as well—practitioners are more likely to stay if 
there are research or faculty appointment/teaching possibilities, for example. Th ere has 

Table 4-4. Contributing Factors to Provider Turnover and Discontent 
(Snider, 1997)

Lack of autonomy

Inability to impact work environment

High workload

Long hours

Lack of control over time/schedule at work

Diffi  culty balancing home/work life
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been no association between turnover and gender, age, marital status, race, or previous 
practice experience (Misra-Hebert, 2004).

Provider Well-being: A Win-Win for Practitioners 
and Patients

No matter what the job, it seems intuitive that the happier a worker is, the higher quality 
of work he/she produces. In medicine, not only does this hold true, but it also impacts 
the patient’s experience, quality of care, thoroughness of care, and how well the patient 
adheres to the plan of care. In pediatrics, when the provider models positive self-care, it 
aff ects the patient and the entire family (Table 4-5).

Studies show that when physicians are “professionally satisfi ed” in their work, they 
provide better quality of care and produce more patient satisfaction (Haas, 2001). 
A national physician survey of 2325 doctors showed an association between having 
greater control over the workplace with higher emphasis on quality of care (Williams, 
2002).

Physicians’ global job satisfaction was also related to their patients’ overall compli-
ance with their treatment plans. Th is study’s intriguing conclusion demonstrated the 
power of the provider–patient relationship: “Th is study is one of the few to demonstrate 
that how clinicians feel about their work can infl uence something as clinically signifi -
cant as whether their patients carry out instructions, and it is the only study of which 
we are aware to link physicians’ job satisfaction with patient actions that are critical to 
the management of their chronic diseases” (DiMatteo, 1993).

Table 4-5. Provider Wellness and Impact on Patient Care

When physicians are “professionally satisfi ed” in their work, they provide better quality of care and 
produce more patient satisfaction (Haas, 2001).

Primary care physicians who had good personal health habits provided better preventative medicine 
counseling and screenings for their patients (Frank, 2000).

Practitioners’ personal disclosure of their own healthy diet and exercise patterns are more 
motivating and more believable regarding diet and exercise (Frank, 2000).

High job satisfaction and greater control over the workplace correlate with increased emphasis on 
quality of care (Williams, 2002).

When physicians are satisfi ed with their work, their patients are more compliant with their 
treatment plans (DiMatteo, 1993).

Satisfi ed and less stressed physicians have less job turnover, less health complaints and less disability 
claims (Haas, 2001).

Patients receive better care when physicians are not feeling depressed or burned out (Shanafeldt, 
2002; Snider, 1997).
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Even the practitioners’ own personal healthcare plays a role in providing the best 
care for their patients! One study showed that primary care physicians who had good 
personal health habits provided better preventative medicine counseling and screen-
ings for their patients. Th is study reports:

Th is is one of the fi rst demonstrations that physicians’ personal health habits are 
more strongly and consistently correlated with related prevention activities than 
are many other personal and professional variables . . . If we value disease preven-
tion, and if physicians’ personal health practices are consistent predictors of their 
likelihood to be more active preventionists, we ought to try to cultivate healthy 
physicians (in undergraduate, graduate education and in CME). (Frank, 2000)

Another study showed patients health education videotapes about diet and exercise 
with and without a physician’s personal disclosure of her own healthy diet and exercise 
patterns. Patients in the personal disclosure video group thought the physician was 
more motivating and more believable regarding diet and exercise (Frank, 2000).

To eff ectively model healthy habits, lifestyles, and preventative health care, we need 
to practice what we preach! Pediatricians are more likely to have a primary care pro-
vider than pathologists, internists, and other specialists, but studies show that 35–56 
of physicians do not have their own personal doctor, 28 do not have regular medical 
care, and 7 self treat. Th is is not due to younger practitioner age—the mean age in one 
study was 61 years old! “Physician, heal thyself ” is not adequate when it comes to rou-
tine healthcare maintenance for healthcare professionals. As would be expected, those 
physicians without a regular provider were less likely to have been screened for colon, 
breast, and prostate cancer (Gross, 2000).

Staying Ahead of the Darkness: Preventing Burnout
Burnout in healthcare providers has been widely studied, with rates among practic-
ing physicians ranging from 25 to 60. Physicians with burnout have increased self-
reports of suboptimal patient care (Shanafeldt, 2002). Far from being issues when a 
practitioner is in the prime of his/her career, depression, stress and other burnout crite-
ria start in residency (and likely in medical school, although studies are lacking in this 
area). Christina Maslach, who created the Maslach Burnout Inventory, defi nes burn-
out as having three interlinked components: emotional exhaustion, depersonalization, 
and decreased personal accomplishment (Maslach, 1986). Certain personality traits in 
physicians have been identifi ed that may increase the risk of burnout, including low 
self-esteem, feelings of inadequacy, dysphoria, obsessive worry, social anxiety, passiv-
ity, and withdrawal from others (McCranie, 1988). Th e top six factors felt to be most 
contributory to burnout are the same factors highlighted in provider discontent: lack 
of autonomy/managed care, inability to impact work environment, long hours, high 
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workload, no control over time, and diffi  culty in juggling personal and professional life 
(Snider, 1997).

Breaking the “Culture of Silence”
Sharing diffi  cult professional experiences with another colleague may seem at fi rst to be 
extremely diffi  cult because of the medical culture in which we are immersed. Sharing 
a diffi  cult situation and asking for help has long been seen as revealing personal and 
professional weakness. It is important to transcend this barrier, to realize that this is 
one of the biggest façades in medicine, and to realize that the culture will only change as 
much as individual providers are willing to risk connecting with each other. Th ankfully, 

Table 4-6. Resources for Personal Wellness/Healing Healthcare

Resource Type of Resource Contact information

Circle of Healers, 
Humanistic Medicine 
Resources

Retreats, website resources 
for medical students

www.amsa.org/humed/

Schwartz Center 
Rounds

Multi-disciplinary Rounds 
on relationship-centered 
care in various hospitals 
around the country 

http://www.theschwartzcenter.org/
programs/index.html

Gold Foundation Foundation that supports 
programs in medical 
education for humanism in 
medicine

www.humanism-in-medicine.org

Doctoring to Heal Healthcare provider 
group-narrative writing

See article Rabow, 2001 for instruction 
on creating a group 

Balint Groups Interactive provider-led 
group usually focusing on 
doctor–patient interactions

www.balint.co.uk

Institute for the Study 
of Health and Healing 
(ISHI)

Workshops/retreats www.commonweal.org/ishi

Finding Meaning in 
Medicine

Support group with set 
topics, incorporating 
story-telling, sharing, and 
refl ection

On-line group available
Resources/ in person group 
information available at www.
meaninginmedicine.org

Th e Association of 
Healing Healthcare 
Advocates

Organization that inspires 
and supports healthcare 
models that exemplify 
human caring and healing

www.healinghealthcareassoc.org

American Academy on 
Physician and Patient

www.physicianpatient.org

(continued)

www.amsa.org/humed/
http://www.theschwartzcenter.org/programs/index.html
http://www.theschwartzcenter.org/programs/index.html
www.humanism-in-medicine.org
www.balint.co.uk
www.commonweal.org/ishi
www.healinghealthcareassoc.org
www.physicianpatient.org
www.meaninginmedicine.org
www.meaninginmedicine.org
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Table 4-6. (Continued)

Resource Type of Resource Contact information

Harmony Hill Retreats for healthcare 
providers (esp. nurses) who 
work with cancer patients

www.harmonyhill.org/retreats/
healthprof.html

Explorations in Work/
Practice Options

AMA-AAP joint website 
with tools to assess work/
practice options 

www.ama-assn.org/go/
workpracticeoptions

Pediatric Physician 
Health/Wellness website 
of AAP with excellent 
articles by Hanna 
Sherman

AAP website http://practice.aap.org under Practice 
Basics

Finding Balance in a 
Medical Life (Dr. Lee 
Lipsenthal)

Retreats/programs 
for physicians, nurses, 
therapists, offi  ce staff , family 
of healthcare providers

www.fi ndingbalanceproductions.com

there are now many formal and informal programs supporting this connection (see 
Table 4-6). Th e “new model” of medicine is based on relationship-centered care—for 
our patients and for each other, with the intention that “dis-ease” on a professional or 
personal level be addressed early on.

Burnout and depression, if not addressed may lead to drastic acts such as sui-
cide. Although it is diffi  cult to compile suicide data for healthcare providers, rates 
for physicians have always been higher than those for the general population. One of 
the more recent estimates is from a 1990 study that showed that physicians have 2.3 
times the risk of death by suicide compared to the general population (Stack, 2001). 
Th ere does not seem to be a diff erence across specialties, although there is a strik-
ing gender diff erence: female physicians have suicide rates that are four times higher 
than the general female population. In a 1980–1988 study, suicide was found to be 
the most common cause of death in young physicians, accounting for 26 of deaths 
(Samkoff , 1995). More recently, attention has turned to early recognition and treat-
ment of mood disorders in healthcare providers, with removing barriers to seeking 
care. Physicians have traditionally been reluctant to seek professional help because 
of the potential of future problems with medical licensing, hospital privileges, and 
professional advancement (Center, 2003).

Abuse of drugs and alcohol is another way in which stress, burnout, and depression 
may manifest. Physicians have an increased risk of prescription drug abuse in compar-
ison to the rest of the population (O’Connor, 1997). Th e “culture of silence” in medi-
cine is such that oft en colleagues are unaware that a provider is in diffi  culty until they 
overdose—in one study, 18 of individuals died or almost died before substance abuse 
was even suspected (Booth, 2002). Th e Federation of State Physician Health Programs 

www.harmonyhill.org/retreats/healthprof.html
www.harmonyhill.org/retreats/healthprof.html
www.ama-assn.org/go/workpracticeoptions
www.ama-assn.org/go/workpracticeoptions
http://practice.aap.org
www.findingbalanceproductions.com
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(www.fsphp.org) has a list by state of the physician health programs that provide consul-
tation and support to assist healthcare providers with a variety of mental health issues. 
Mandated reporting of impaired providers to the state medical board varies by state. 
Similar programs are in place for nurses as well, with similar issues around mandated 
reporting. In general, the focus is on returning the provider to active work aft er appro-
priate intervention and support is established.

Prevention of burnout requires self-knowledge and early intervention to identify and 
improve early signs of “dis-ease” well before signs and symptoms escalate. Dr. Mamta 
Gautam, in her book IRONDOC, highlights warning signs of stress (Table 4-7). Th ese 
include increased physical problems or illnesses, increased problems with relationships, 
increased negative thoughts or feelings about people or things that you used to enjoy, 
increased unhealthy behaviors (either doing “bad” things or stopping good things!), 
and the inability to continue to push oneself (Gautam, 2004). It is important to recog-
nize that the culture of medicine is changing and that the time for a “culture of silence” 
is past. When a provider identifi es early warning signs like the above and actively takes 
steps to prevent burnout, everyone benefi ts. Taking action bolsters internal connection 
to self, re-establishing the possibility for healing. Rachael Naomi Remen describes it this 
way: “Part of our responsibility as professionals is to fi ght for our sense of meaning—
against fatigue, numbness, overwork and unreasonable expectations—to fi nd ways to 
strengthen it in ourselves and in each other . . . It has become vital to remember the 
essential nature of this work and renew our sense of calling to preserve the meaning of 
the work for ourselves and for those who will follow ” (Remen, 2001).

Providers’ Wellness Practices: 
What Makes a Difference?

Even though each practitioner may choose a diff erent aspect of wellness to work on, it 
is still useful to look at what other providers have found helpful. Studies in providers’ 
wellness practices are few but give us the opportunity to “not reinvent the wheel.” It may 
also inspire one approach versus another or give new possibilities for daily “practice of 
well-being.”

Table 4-7. Early signs of stress/burnout (Gautam, 2004) 

Increased physical problems or illnesses

Increased problems with relationships

Iincreased negative thoughts or feelings about people or things that you used to enjoy

Increased unhealthy behaviors (either doing “bad” things or stopping good things) 

Th e inability to continue to push oneself

www.fsphp.org
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One study, looking at predictors of psychological well-being among physicians, found 
that a high level of support from the practitioner’s closest relationship, lower levels of 
practice stress, and the ability to maintain one’s individual identity around family mem-
bers were the most relevant factors (Weiner, 1998). Th is group of authors questioned 
why there is so much information about physician impairment but so little informa-
tion on positive practices that physicians incorporate to improve their wellbeing. Th eir 
later study, which qualitatively assessed physicians’ wellness promotion practices, found 
that responses clustered into fi ve primary areas. Th e fi rst was relationships, including 
involvement with community, family, friends, or colleagues. Th e second was religion or 
spirituality, participating in church activities, attending services, praying, or reading the 
Bible. Th e third was self-care, including various self-care actions such as taking vaca-
tion, exercising, meditating, having a hobby, being nutritionally mindful, avoiding drugs 
and alcohol, getting counseling and treatment for depression, and leaving unhealthy 
r elationships. Th e fourth was work practices, including creating meaning and satisfac-
tion from work, limiting, practice, or choosing a certain type of medical practice. Th e 
fi ft h was philosophical approaches, ranging from concentrating on  success and being 
positive to creating and maintaining balance in one’s life (Table 4-8) (Weiner, 2001).

The Power of Personal Narrative
Personal narrative (writing stories) was studied to see what experiences in physician’s 
practices increased their sense of meaning and purpose of their work. Researchers 
identifi ed common themes in narrative analyses of physicians’ stories written  during 
“Meaningful Experiences in Medicine” workshops. Th ree major themes emerged 
when stories were analyzed for commonalities in providers’ professional experiences: a 
 diff erence the provider made in someone’s life, a connection made with a patient, and 

Table 4-8. Contributing Factors for Provider Wellness (Weiner, 1998, 2001)

Cultivating relationships (friends, family, spouse/signifi cant other)

Spiritual/ religious activities (prayer, church activities)

Caring for self (vacations, exercise, counseling, hobbies, eating nutritious food, avoiding drugs/
alcohol)

Positive work practices
Autonomy
Able to control aspects of work environment (policies, schedule, work hours, etc.)
Creating meaning/satisfaction in work
Limiting work hours
Choosing particular type of medicine

Concentrating on success, having a positive attitude
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a change in the provider’s perspective (Horowitz, 2003). Th is correlates nicely with the 
California Medical Association study, in which practitioners identifi ed their relation-
ships with their patients as the greatest source of their satisfaction (CMA, 2001).

One simple way of “doing” narrative is to “journal”—taking time (5–10 minutes or 
longer if desired) to write about something concerning your work—a good day, a bad 
event, a connection. Th e possibilities are endless. Since this writing is only for you, it 
can take any form you like . . . structured sentences or free form, prose or poetry. Oft en 
writing can tap into our emotions, and can be a wonderful outlet for stress. It may be 
surprising or humorous, sad or joyful.

A daily practice that healthcare providers might use as a way to connect with their 
own meaningful work experiences is highlighted by Rachael Remen in one story from 
her book, My Grandfather’s Blessings. Th ree questions may be used as a journaling tool, 
as in the story, or simply as a personal ritual for daily meditation or refl ection: “What 
surprised me today? What moved or touched me today? What inspired me today?” 
(Remen, 2000).

Writing has been used in groups of physicians and medical students as well. Its 
power lies in breaking the medical “culture of silence” as common experiences are 
identifi ed and shared. “Doctoring to Heal,” started by Michael Rabow and Stephen 
McPhee in 1996, is an easily established personal refl ection program where provid-
ers’ written narratives about clinical experiences around a set topic are shared and dis-
cussed. Practitioners who have participated in the “Doctoring to Heal” program report 
a strengthening of their personal and professional identity, improved connectedness 
with their colleagues, gleaning useful techniques for their practice from others’ experi-
ences, and improved balance and wellbeing (Rabow, 2001). Th e referenced article gives 
examples and instructions on how to start a “Doctoring to Heal” group, and could easily 
be adapted for other healthcare providers as well.

THE BENEFITS OF SPIRITUALITY

Spirituality and religion have traditionally been tricky topics in medicine. Physicians 
feel ill-prepared to talk about spiritual issues, and in pediatrics there is the added con-
cern about age-appropriate spiritual beliefs and family culture. Although physicians 
struggle with how and when (and even if it is appropriate) to include a discussion of 
spirituality in medical care, a Newsweek poll showed that 72of Americans say they 
would welcome a conversation with their physician about faith (Kalb, 2004). Other 
studies have corroborated this as well. Although end-of-life care in adults routinely 
addresses spiritual beliefs and care, pediatric critical and end-of-life care have not 
incorporated spirituality as fully as might be useful. Th is is now being addressed in 
the pediatric literature.

Th ere are distinct diff erences between spirituality and religion; one defi nition of 
spirituality that highlights the diff erence between the two is:
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Religion organizes the collective spiritual experiences of a group of people into 
a system of beliefs and practices . . . Spirituality is a broader concept than religion 
and is primarily a dynamic, personal, and experiential process. Features of spir-
ituality include quest for meaning and purpose, transcendence (the sense that 
being human is more than simple material existence), connectedness (eg, with 
others, nature, or the divine), and values (eg, love, compassion, and justice).” 
(Mueller, 2001)

Religion is thus a formal practice of spirituality. Rachael Naomi Remen describes the 
essence of the spiritual realm in the following way:

Th e spiritual is inclusive. It is the deepest sense of belonging and participation. 
We all participate in the spiritual at all times, whether we know it or not . . . Th e 
most important thing in defi ning spirit is the recognition that the spirit is an 
essential need of human nature. Th ere is something in all of us that seeks the spir-
itual. Th is yearning varies in strength from person to person but it is always there 
in everyone. And so, healing becomes possible. (Remen, 1998)

Spirituality and religion may be very good medicine personally for the healthcare pro-
vider. Studies have shown that people who are involved in religious activities live longer; 
have less cardiovascular disease and hypertension; have less risk of depression, anxiety, 
substance abuse, and suicide; and have better coping skills with illness (Mueller, 2001).

SPIRITUALITY IN PEDIATRICS

When a pediatric practitioner has religious or spiritual beliefs and/or practices, they 
are more likely to talk with patients and families about spirituality and to have their 
beliefs infl uence their treatment plans (especially in one study of neonatal intensivists). 
In one study of pediatric oncologists, 85 of them described themselves as spiritual, 
incorporating such activities as prayer, the reading of sacred texts, and attending reli-
gious services. Over half believed that their spiritual and/or religious beliefs infl uenced 
their interactions with their pediatric oncology patients and their colleagues (Ecklund, 
2007). However, another study has shown a “spiritual paradox,” in that while 76 of 
pediatricians thought their patients’/families’ spirituality and/or religion were relevant 
to their practice, over half never or rarely talked with their patients/families about their 
spiritual/religious beliefs. Th ose who received formal training in addressing religious/
spiritual issues with patients in residency were more likely to talk with their patients, but 
only 13 reported such training. Increase of formal training in residency programs may 
not be the solution, as it seems that the main criteria for whether a practitioner incor-
porates spiritual assessment into the clinical setting depends on the personal spiritual/
religious life of the pediatrician! (Grossoehme, 2007). Other barriers to providing “psy-
chosocial spiritual care” (PSS) particularly in end-of-life care, were identifi ed by groups 
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of primary care providers, including pediatricians. Th ese included a culture of medicine 
that did not support empathic processing (for the provider) of end-of life experiences 
with their patients, time for adequate discussion of spirituality/religion with patients/
families, and a training system that sees PSS as a “soft ” subject in medical school. Aft er 
training, the medical practice environment was seen as equally challenging, with its 
lack of time to engage in emotionally challenging conversations, lack of reimbursement, 
provider dissatisfaction, and risk of emotional investment (Chibnall, 2004).

SPIRITUALITY AND HEALING VERSUS CURING

When a clinician is able to hold the larger viewpoint and context that spirituality pro-
vides, the concept of healing versus curing emerges. Th ere may be many rich opportuni-
ties to be present and to be of service to a “noncurable” patient and their family in ways 
that facilitate healing, such as coming to terms with illness (in age appropriate ways), 
supporting constructive and positive family dynamics, helping siblings, and providing 
comfort care during the dying process for physical symptoms. Th is can be healing to 
practitioner, patient, and family alike.

Th ese concepts were the foundation for the creation of Aggressive Comfort Care 
(ACT) in pediatric palliative care. It was created in response to the many children with 
chronic life-threatening disorders or cancer who were continuing to undergo cura-
tive medical treatments, tests and procedures, despite their end-stage disease process. 
Realizing that parents would never want to “withdraw” medical care or treatments for 
their child, ACT is a full-scale, patient-centered approach to palliative care. It is an 
aggressive approach to symptom management in the most non-invasive way possible 
that provides integrative mind-body-spirit care to the child and family. Psychosocial 
and spiritual needs are acknowledged in a variety of age-appropriate ways and play a 
large role in encouraging the individual to “discuss their fears, concerns and distress 
about the dying process while also enabling them to fi nd meaning and purpose in the 
experience” (Calabrese, 2007). Th e ACT approach could be taught and incorporated 
into pediatric residency and fellowship programs, allowing for mentoring and skills 
development in palliative care as well as emphasis on the importance of spirituality and 
attention to psychosocial spiritual care for pediatric patients.

SPIRITUAL WELLNESS: THE BIG PICTURE

Th e practitioner’s spiritual wellness can play a particular supportive role in self-care. 
Spirituality can increase our sense of connectedness, meaning, and purpose and cre-
ate opportunities for transcendent experiences (ones that extend beyond the usual 
limits of ordinary experience). For pediatric practitioners who work with critically ill 
or chronically ill children, the spiritual element may help with the stressors inherent 
in their practice: communicating bad news, being witness to suff ering, coping with 
patients’ and families’ emotional reactions, and working with terminally ill and dying 
patients. Many physicians feel a sense of isolation, not helped by the “culture of silence” 
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in medicine, as they cope with their own emotions of grief, loss, and pain daily. Having a 
“spiritual outlet,” in addition to other wellness practices, may be a way to constructively 
cope and thrive in the midst of these intense life experiences. Taking time to refl ect 
on transcendent experiences in medical practice, whether through journaling, prayer, 
personal refl ection, groups such as “Doctoring to Heal,” or art, can provide a diff erent 
and vastly larger context and viewpoint for daily work and life. For some providers, this 
recognition and “self-honoring” of their work can prevent creation of less useful coping 
mechanisms, such as becoming hardened and callous, clinical, and brusque.

Cultivating spiritual wellness is intensely personal. One medical model for inquiring 
about patients’ and families’ spirituality, the HOPE Questions, can be used as a start-
ing point for providers’ self-inquiry as well. Th e fi rst step (H) is to assess basic spiritual 
resources, and identify sources of hope, meaning, comfort, strength, peace, love and 
connection. Th e second and third steps (O and P) identify any use of organized reli-
gion and/or personal spirituality and practices. Th e fourth step (E), in patients is used 
to assess the eff ects of personal spirituality and practices on their medical care and 
end-of-life issues (Anandarajah, 2001). In spiritual self-care for the provider, the fourth 
step could be used in a variety of ways, from inquiry into how spirituality might be an 
asset in their clinical care to how it could be used personally as a source of connection 
and renewal.

Creating Healthcare from “Sickcare”: An Invitation
Th e need for transformation in medicine is not new. In 1978, Dale Garell posed a ques-
tion: “Can we learn a way of life that not only minimizes the “risk” of being a physi-
cian, but also maximizes the opportunity to provide the highest quality of medical care 
while at the same time encouraging our own satisfaction and professional and personal 
development?” (Garell, 1978). It is clear that if healthcare practitioners take their own 
wellbeing out of the practice of medicine, everyone suff ers. As Zeev Neuwirth, an inter-
nist, states so succinctly: “If we are physically, emotionally and spiritually exhausted, 
it is unlikely that we will be able to provide the type of medical care and healing that 
our patients want and need” (Neuwirth, 2002). But this challenge may seem like an 
impossible task. How do we teach and incorporate body/mind/spirit wellness into our 
practices and medical school or residency curricula when we are stuck between a rock 
(time, fi nances) and a hard place (patient care)? In addition, how do we teach that 
which we struggle with in our own lives to our patients and students? We need the best 
parts of ourselves—the creative, compassionate, fl exible, caring, determined parts—to 
create ways to circumvent the impossibility of the medical system. Compassion for our-
selves is the fi rst step, recognizing that it takes a diff erent sort of discipline and focus 
to create a healthy lifestyle as a healthcare provider today (Table 4-9). Introspection 
via self-assessment is the second step to determine where to start, since many areas of 
wellness may lack attention: “What would nurture me the most? What would allow me 
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to personally and professionally grow? What would help me to sustain the day-to-day 
challenges and to connect with my work’s meaning?” (Remen, 2000). Zeev Neuwirth 
uses these and other questions as a way to further this introspection, emphasizing the 
need to re-evaluate our personal philosophies toward medicine and healing: “How do I 
defi ne health and healing? How do my behaviors and relationships refl ect and represent 
those values? What values would I want my patients and colleagues to recognize in my 
behaviors? What might I do to increase the likelihood of those values being expressed?” 
(Neuwirth, 2002).

It may well be, as the Association for Healing Healthcare Advocates’ motto states, 
that as we heal ourselves, we in turn heal our relationships and our communities 
(AHHCA, 2008). When each provider commits to their own healing and wellness in 
mind, body, spirit, and relationship, the choices and changes created extend beyond 
the individual into the larger domain of their medical practice and community circles. 
Th e provider becomes a role model and inspiration for positive change for colleagues, 
family, patients, the practice, and the larger medical community.

Healing Healthcare: Guiding Principles
Because of limited time and resources, it is useful to not “reinvent the wheel” when 
taking on transformation, whether on a personal, professional, or institutional level. 
Th ere are many groups that are actively working on wellness issues from the perspec-
tive of transforming the healthcare environment. One working group, in addressing 
these issues, created a list of guidelines entitled, “Principles to Transform Healthcare.” 
(Principles, 2004) Th ese principles are described as being “a distillation of the wis-
dom of the many members of the Association of Healing Health Care Projects and the 
Relationship-Centered Care Network [Fetzer Institute]” (Table 4-10).

Table 4-9. Questions for Self-assessment and Refl ection (Neuwirth, 2002; 
Remen, 2000)

What would nurture me the most? 

What would allow me to personally and professionally grow? 

What would help me to sustain the day-to-day challenges and to connect with my work’s meaning? 

How do I defi ne health and healing? 

What is my personal philosophy toward health and healing?

How do my behaviors and relationships refl ect and represent those values? 

What values would I want my patients and colleagues to recognize in my behaviors?

What might I do to increase the likelihood of those values being expressed?
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Create caring relationships. Acknowledge the importance of self-awareness, self-
care, and self-growth. Beginning with self, establish an ethic of love, forgive-
ness, unconditional positive regard, and service; then extend this ethic as the 
core of all relationships in health care. Develop these relationships to sus-
tain health of self, patients, heath care team, organization, community, and 
environment.

Respect each person’s experience as valid. Respect the practice of relationship-
centered care and healing health care in all its unique representations, without 

Table 4-10. Principles to Transform Healthcare: Healing Healthcare 
and Relationship-Centered Care (2004)

Create caring relationships. Acknowledge the importance of self-awareness, self-care, and self-
growth. Beginning with self, establish an ethic of love, forgiveness, unconditional positive regard, 
and service; then extend this ethic as the core of all relationships in health care. Develop these 
relationships to sustain health of self, patients, heath care team, organization, community, and 
environment.

Respect each person’s experience as valid. Respect the practice of relationship-centered care and 
healing health care in all its unique representations, without bias toward or against any religion, 
race, sex, position or rank, community, or culture. All change toward creating health and healing is 
valued, great or small.

Respect the person’s own power and self-healing processes. Place control with the person receiving 
the care. Appreciate the patient’s meaning of the health-illness condition, and base care on his or her 
needs and values.

Value and practice personal responsibility for health, intentions, and actions. Individual lifestyle 
choices, actions, and practices largely determine the outcome of health. Provide information to 
support the person/patient in being an informed decision-maker.

Honor the sacred. Pay attention to and respect the most precious aspects of each person and place. 
Respect the person’s dignity, uniqueness, and integrity (mind-body-spirit unity). Create sanctuary—
space and time to reconnect with wholeness and something greater than oneself. Honor the ancient 
as well as the visionary.

Hold economic models responsible and accountable to the outcome of health. Acknowledge and 
attend to the relationship between wise use of economic resources and health.

Adopt an attitude and practice of continuous learning and improvement. Challenge ideas; 
remain open-minded and receptive to innovation and experimentation; respond to the changing 
environment with unchanging commitment to these principles.

Connect with others. Build and sustain conscious connections/partnerships with other individuals 
and groups who share this intention for transforming health care.

Create a compelling vision that is inclusive of all providers and citizens. Respect the integrity of 
the community, and participate actively in community development and dialogue. A sustained 
intention with action for the wellbeing of others endures all obstacles.

Start now, act locally, keep going, and support each other. Many local actions are global action—
the transformation of health care.
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bias toward or against any religion, race, sex, position or rank, community, or 
culture. All change toward creating health and healing is valued, great or small.

Respect the person’s own power and self-healing processes. Place control with the 
person receiving the care. Appreciate the patient’s meaning of the health-
illness condition, and base care on his or her needs and values.

Value and practice personal responsibility for health, intentions, and actions. 
Individual lifestyle choices, actions, and practices largely determine the out-
come of health. Provide information to support the person/patient in being 
an informed decision-maker.

Honor the sacred. Pay attention to and respect the most precious aspects of each per-
son and place. Respect the person’s dignity, uniqueness, and integrity (mind-
body-spirit unity). Create sanctuary—space and time to reconnect with 
wholeness and something greater than oneself. Honor the ancient as well as 
the visionary.

Hold economic models responsible and accountable to the outcome of health. 
Acknowledge and attend to the relationship between wise use of economic 
resources and health.

Adopt an attitude and practice of continuous learning and improvement. Challenge 
ideas; remain open-minded and receptive to innovation and experimenta-
tion; respond to the changing environment with unchanging commitment to 
these principles.

Connect with others. Build and sustain conscious connections/partnerships with 
other individuals and groups who share this intention for transforming health 
care.

Create a compelling vision that is inclusive of all providers and citizens. Respect 
the integrity of the community, and participate actively in community devel-
opment and dialogue. A sustained intention with action for the wellbeing of 
others endures all obstacles.

Start now, act locally, keep going, and support each other. Many local actions are 
global action—the transformation of health care.

Th ese principles are the basis of a new model of healthcare, one based in relation-
ships. Th ey promote ethical service given with the highest professional and per-
sonal regard for others in a way that creates and supports conscious connections 
with other transformers of healthcare. Economic responsibility for the wise use and 
allocation of healthcare fi nances is championed, and care is given based on respect 
for the  individual and their personal experience and needs. Healthcare is provided 
with  emphasis on  lifestyle-based personal responsibility for health, and honors the 
sacred in the body/mind/spirit  interface. Being committed to holding a vision of 
healing  healthcare in constantly changing healthcare environments is paramount, 
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with  continuous  learning,  improvement, innovation and experimentation as core 
expressions for  healing healthcare throughout the institution.

Holding the Vision of Wellness: Doing the Work
We are the ones we have been waiting for.

—Hopi Elder

Once a provider is committed to honoring personal wellness as a way to further his/
her professional work, there are many avenues to explore. Table 4-6 is a list of resources 
that can be tailored to an individual’s choice on where to start. Many practitioners are 
already incorporating healing healthcare into their practices; others oft en ask “How do 
I know if I am ‘doing’ the work?” Healthcare providers who are holding the vision of a 
“new model” of healing healthcare may have work “discontent” and see where the gaps 
are in patient care, professional satisfaction or personal life. Th ey may be the “rabble-
rousers” or “ruckus-creators” in the practice, or may be the “go-to” person in the group. 
Anyone with any job description in healthcare, can hold the vision and do this work—
secretaries, janitorial staff , dietary aides, nursing assistants, medical and nursing stu-
dents, lab techs, and on and on. Anywhere there is human interaction, there is potential 
for creating a relationship to further healing. When providers work together to create 
interprofessional and institutional support for wellbeing, the possibility emerges for the 
entire medical system to change.

Not only is transformation of medical culture and practice possible, it is inevitable. 
Care must be taken so that further changes in the way heath care is practiced and deliv-
ered support the wellbeing of all practitioners, which in turn will reinforce excellent 
patient and family care. In his poem “Two Tramps in Mud Time,” Robert Frost writes 
“Only where love and need are one, and the work is play for mortal stakes, is the deed 
ever really done for Heaven and the future’s sakes.” 

Learning how to sustain and nurture ourselves in today’s escalating demands of med-
ical practice is a requirement for sustainable medical care, not a privilege or selfi sh act. In 
the world today, the “mortal stakes” have never been higher—for patients or providers.

Bullet Points/ “Take-home” Points
Know what your personal stressors are and look for early signs of stress. • 
Intervene before burnout occurs.
Choose one area of wellness to focus on fi rst.• 
What are the qualities of your medical practice that support your happiness • 
and well-being?
Wellness is a fl uctuating integrative concept that spans physical, emotional, • 
spiritual, institutional, and collegial realms. Expect that when you personally 
aff ect one of these areas, that the others will start to shift  in positive ways too.
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Model respectful and caring interactions with peers—help break the “culture • 
of silence” in medicine.
Take care of your physical well-being with regular medical and dental care. • 
Establish care with a primary care provider if you do not have one currently.
Consider sharing the article “When the Patient is a Doctor: Becoming an • 
Eff ective Physician’s Physician” with your personal healthcare providers 
(Kaufman, 1998).
Consider a daily journaling practice or starting a narrative group, such as • 
“Doctoring to Heal.”
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5
Research and Education in Integrative 

Pediatrics

SUNITA VOHRA AND TRISH DRYDEN

KEY CONCEPTS

Research and education opportunities in pediatric integra- ■

tive medicine abound. Collaboration between complementary 
and alternative medicine (CAM) and conventional providers, 
researchers, and educators may yield the greatest potential to 
ensure public safety, improve health, and increase the availability 
of qualifi ed and knowledgeable CAM and conventional health 
care practitioners in pediatric integrative medicine.
Research needs to expand beyond studies of utilization or effi  - ■

cacy, and assess safety and cost-eff ectiveness. Existing research 
networks can be utilized to address clinical questions, including 
identifi cation of “best cases.”
Excellence should determine research funding, and phased step- ■

wise approaches to clinical research are necessary. Understanding 
potential mechanism of action should not be a necessary prereq-
uisite to conducting clinical research, as translational research 
in CAM may be “bedside to bench,” rather than bench to 
bedside.
Education in pediatric integrative medicine needs to foster and  ■

promote an evaluation culture across and within disciplines that 
is inclusive of research literacy and research capacity building 
skills, teacher education, and instructional methods and delivery 
models that enhance collaborative, child and family-centered 
practice, and evidence-informed approaches to ethical clinical 
decision-making.
Building partnerships and sharing resources between and among  ■

CAM and conventional health care educators and researchers to 



create opportunities for interprofessional education, networking 
and collaboration in-person and through innovative web-based 
programs, and simulation are key components of an eff ective 
education strategy.

■

Introduction

Integrative pediatrics is a new fi eld, and there is a tremendous need for research and 
educational initiatives to help it grow. In this chapter, we identify gaps in knowl-
edge and suggest topics and strategies to help address them. Multiple challenges 

and opportunities exist; some can be approached with methods that are tried and true, 
while others require innovation and collaboration between conventional and comple-
mentary providers, working together to achieve optimal health and healing for chil-
dren. Since we are “looking ahead,” our goal is to challenge researchers and educators 
with topics that have been relatively neglected, rather than recap successes to date.

In this chapter, we will use several related terms. For our purposes, complementary 
and alternative medicine (CAM) describes those practices and products currently out-
side mainstream conventional medicine; “integrative” refers to the coming together of 
conventional and complementary in a collaborative, mutually respectful fashion (Boon, 
Verhoef, O’Hara, & Findlay, 2004; National Center for Complementary and Alternative 
Medicine, 2007) and “interprofessional education” is when two or more professions 
learn with, from and about each other to improve collaboration and the quality of care 
(UK Centre for the Advancement of Interprofessional Education, 2007).

Research

Evidence of the safety and effi  cacy of individual CAM treatments is essen-
tial, but it represents just one facet of the research that is needed. For exam-
ple, there is a paucity of clinical research that compares CAM therapies 
with each other or with conventional interventions. Very little research has 
been done on the cost-eff ectiveness of CAM. And although there is great 
opportunity for scientifi c discovery in the study of CAM treatments, it is 
an opportunity largely missed. Such investigations are hindered by short-
ages of established scientists engaged in CAM research, which tends to 
involve subject matter beyond the conventional scientist’s knowledge base. 
CAM also needs a cadre of new junior researchers

—Committee on the Use of Complementary and Alternative 
Medicine by the American Public, 2005.
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To date, the most common form of research into pediatric CAM has been a pleth-
ora of utilization studies. Dozens exist; more are underway. While the epidemiology of 
CAM use is helpful, the questions that are asked most oft en by patients and clinicians 
about any therapy are: Does it work? Is it safe? Apart from safety and effi  cacy, CAM 
researchers should consider evaluation of cost-eff ectiveness, as this is relevant to indi-
viduals as well as governments, insurance companies, and other payers. Th e long-term 
benefi t of cost-eff ectiveness research may be that more CAM therapies are covered, 
reducing the fi nancial burden on families who seek integrative care. Policy-makers are 
challenged to create evidence-based policy and clinical practice guidelines rely on best 
evidence—in both instances, CAM would benefi t from rigorous safety, effi  cacy, and 
cost-eff ectiveness data.

In this section of the chapter, we review novel approaches to gathering evidence about 
the safety, effi  cacy, and cost-eff ectiveness of CAM. We also review the unique challenges 
faced by CAM researchers with regards to methodology, ethics, and funding.

SAFETY

Safety research involving conventional pharmaceuticals has revealed some impor-
tant lessons that may be relevant to CAM researchers. Unlike effi  cacy, safety research 
demands a population-based approach. Since serious adverse events tend to be rare, 
clinical trials are usually not large enough to detect them (Barnes, 2003; Boudville 
et al., 2006; Shekelle, Adams, Chassin, Hurwitz, & Brook, 1992). Moreover, clinical trials 
are notorious for under-reporting harms (Papanikolaou, Christidi, & Ioannidis, 2006; 
Papanikolaou & Ioannidis, 2004). At present, serious adverse events are usually iden-
tifi ed from passive post-marketing surveillance (i.e., relying on volunteers to identify 
and report potential harms) (Health Canada, 2007; US Food and Drug Administration, 
2007). Passive surveillance to determine safety is impeded by vast under-reporting of 
potential adverse events (e.g., it is believed that only one in 10 serious drug-related 
adverse events is reported) (Alvarez-Requejo et al., 1998; Goldman, 1998; Hartmann, 
Doser, & Kuhn, 1999). Under-reporting of potential harms seems to be exaggerated for 
CAM products. For example, only one in 50 community pharmacists reported adverse 
events related to potential interactions between natural health products and prescrip-
tion drugs (Charrois et al., 2007).

At present, safety data for CAM practices consist almost exclusively of case reports. 
Retrospective in nature, these reports have been of varying quality, and do not form 
the necessary foundation to determine causation. For example, when considering the 
most common pediatric CAM practice in North America, spinal manipulation, sys-
tematic review of adverse events identifi ed only 14 reports, despite examining 8 major 
electronic databases from inception to 2004 (Vohra, Johnston, Cramer, & Humphreys, 
2007). Th e review found that adverse events associated with pediatric spinal manipula-
tion are either rare or they are under-reported. Inconclusive at best, this study points to 
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an important gap in CAM research. Specifi cally, if this is the state of knowledge of safety 
for the most common of CAM therapies, there is considerable room for improvement.

----------------------------------------------------------------------------------------------------
Safety of popular CAM therapies is often assumed. Passive surveillance, rely-
ing primarily on voluntary case reports, grossly under-estimates harms. Given 
the widespread use of CAM, documenting safety is important and feasible.
-----------------------------------------------------------------------------------------------------

Safety of CAM product use in children has also received little specifi c attention. A 
recent review of herb-drug interactions found an absence of pediatric pharmacokinetic 
trials even though natural health products and prescription medications are regularly 
used in children. In the absence of such studies, potential NHP-drug interactions are 
inferred on theoretical grounds from laboratory reports or (usually adult) case reports 
(Johnston & Vohra, 2005, 2006; Roth, Johnston, & Vohra, 2006).

Better ways to document safety exist. In particular, active surveillance “seeks to 
ascertain completely the number of adverse events via a continuous pre-organized pro-
cess.” Th is can be done with sentinel sites, drug event monitoring, or registries. In con-
trast to passive surveillance, active surveillance provides better quality data through 
both improved quantity and quality of adverse event reporting (Health Canada—ICH 
Steering Committee, 2003). Th e opportunities for CAM safety research are numerous, 
as pediatric data are lacking for most products and practices. As informed consent 
demands awareness of potential risks, there is an urgent need to accumulate this data.

Since CAM use is widespread, there is a tremendous opportunity to conduct com-
munity-based active surveillance to assess safety. When such research has been done, 
notably to assess the safety of acupuncture in adults, the results have been reassuring 
(MacPherson & Th omas, 2005; White, Hayhoe, Hart, & Ernst, 2001). It is particularly 
important that CAM professions not view safety research as a threat, but embrace it as 
an opportunity to document what they presume to be true. It is preferable to measure 
safety, not assume it (the absence of reported harms is not equivalent to data confi rming 
safety). Prospective rigorous population-based safety data are more compelling than 
any amount of reassurances. Since CAM use is so common, it should not be unduly 
diffi  cult for safety research to take place. With such data, it may be easier for integrative 
medicine programs to fl ourish, and for hospitals to consider including CAM within 
their suite of services.

A unique opportunity for translational research arises from CAM safety studies. 
In conventional medicine, “translational research” usually refers from bench to bed-
side, whereby basic science discoveries are applied for clinical use. Since clinical CAM 
use has far out-stripped basic science understanding, it is possible that CAM safety 
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research could promote translational research in the opposite direction (i.e., bedside to 
bench). When potential CAM-related adverse events are identifi ed, it is important they 
be examined by a multidisciplinary team with relevant content expertise to assess the 
likelihood of causation. If causal harms are identifi ed, safety researchers should then 
focus on identifying potential mechanisms of action and strategies to mitigate risk. 
Adverse events could therefore inform potential mechanism of action, shedding new 
light on our understanding of how CAM “works.”

----------------------------------------------------------------------------------------------------
Safety research affords new opportunities to understand the mechanism of 
action of some CAM therapies.
-----------------------------------------------------------------------------------------------------

It seems reasonable that therapies that have been examined for potential harms, 
and therefore have accurate risk assessments, should be promoted over those for which 
harms remain unknown, or poorly documented. Safety is relative, not absolute, and 
must always be considered in light of potential benefi t for potential risks. Th ere is no 
single right answer about healthcare decisions, but one that must be made in light of a 
given child’s health state, as well as their family’s health-related beliefs, priorities, and 
values.

EFFICACY

Th e challenge for CAM researchers to assess effi  cacy is that there are thousands of 
products and hundreds of practices, each potentially used for multiple conditions. 
Given the immense resources, time, and eff ort it would require, the current gold stan-
dard for assessing clinical effi  cacy, the randomized controlled trial (RCT), is simply 
not a practical approach to assess each potential intervention-condition pair. In this 
section, we will consider case-based research such as best case series and N-of-1 trials, 
as well as the advantages off ered by collaborative research networks and mixed methods 
approaches.

Conventional pharmaceutical research is predicated on understanding mecha-
nisms of action, and moving from Phase I to Phase III clinical trials in an orderly 
fashion before proceeding to routine clinical use. Since CAM use is already widespread 
amongst the general population, including children, it can capitalize on this through 
innovative approaches to identify effi  cacious therapies, such as best case series and 
N-of-1 trials.

Best case series describes an approach adopted by the National Cancer Institute 
(NCI) in 1991 to identify CAM therapies associated with tumor regression (NCI, 2006). 
Most oft en, CAM providers identify potential cases to NCI, which conducts a detailed 
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investigation to identify the likelihood of a causal relationship. Best cases by defi nition 
are a biased sample, but if various providers independently report remarkable outcomes 
with the same intervention, it seems worthy of further consideration. Hypothesis-
generating in nature, the best-case series has fulfi lled this objective by identifying some 
promising therapies for more rigorous evaluation, such as the eff ect of a macrobiotic 
diet. NCI’s primary goal is to determine if suffi  cient case report evidence is available 
to justify NCI-initiated prospective research for specifi c CAM practices as anti-cancer 
therapies (personal communication). To date, NCI does not have any pediatric “best 
cases” in their series, which seems surprising given the use of CAM in pediatric oncol-
ogy (Kelly et al., 2000; McCurdy, Spangler, Woff ord, Chauvenet, & McLean, 2003; 
Sawyer, Gannoni, Toogood, Antoniou, & Rice, 1994; Yeh, Lee, Chen, & Li, 2000).

Th ere is a tremendous opportunity for CAM providers to use this approach to show-
case their most successful therapeutic approaches in children. Dedicated journals now 
exist for CAM research and pediatric CAM research networks abound (Integrative 
Pediatrics Council; BMC Complementary and Alternative Medicine; Canadian Pediatric 
Complementary and Alternative Medicine Network; Explore: Th e Journal of Science & 
Healing; Freshwinds Children’s Complementary Th erapy Network; Journal of Alternative 
and Complementary Medicine.) Case reports are not a means to prove effi  cacy, but they 
can be a useful way to highlight successful approaches, to stimulate further research 
interest (Anwar, Kabir, Botchu, Khan, & Gogi, 2004; Burge, n.d.). When diff erent prac-
titioners independently report successful results for the same intervention-condition 
pair, thereby creating a “best-case series,” their approach seems worth investigating 
further. Since case reports are particularly prone to bias, it is necessary to follow up 
with more rigorous approaches, such as N-of-1 trials.

----------------------------------------------------------------------------------------------------
CAM therapies are often highly individualized, and research methods need 
to take this heterogeneity into account, or they will systematically under-
estimate treatment effect.
-----------------------------------------------------------------------------------------------------

Th e highly individualized approach of CAM therapies makes designing appropriate 
RCTs challenging, if not impossible. N-of-1 refers to a form of single subject design, a 
randomized multiple crossover trial performed in a single subject (see Table 5-1). It has a 
long tradition in psychological research (Kazdin, 1982; Guyatt et al., 1990) and has been 
used in medicine to generate treatment information when evidence from RCTs is not 
available or applicable (Guyatt et al., 1988). N-of-1 allows for individualized approaches 
to therapy, while utilizing randomization and blinding to assess treatment eff ect. N-of-1 
is also a potentially useful way to determine which CAM therapies warrant further 
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evaluation. Like CAM itself, N-of-1 is not one size fi ts all—this approach cannot answer 
every clinical question, but is especially helpful to assess the effi  cacy of natural health 
products (which happen to be the most common form of CAM used) in chronic stable 
conditions (see Table 5-2).

CAM research can learn important lessons from conventional medicine, pairing 
innovative design with methods that are tried and true. In particular, there is a critical 
need for a stepwise approach to clinical trials, else researchers risk spectacularly nega-
tive results in large Phase III trials that have been inadequately planned. Th e importance 
of Phase I/II research shouldn’t be overlooked, even if mechanisms of action data are not 
fully understood. Experienced trialists need to partner with CAM providers to deter-
mine the most appropriate dose, duration, indication, and what outcomes to assess. Th e 
need for collaboration across disciplines is paramount.

Research collaboration can help advance pediatric integrative medicine in a rapid 
fashion. Other successful pediatric research networks should be emulated, such as 
Children’s Oncology Group, which is currently conducting 150 concurrent studies 
with 40,000 patients being treated according to Children’s Oncology group protocols 

Table 5-2. Recommended Resources about N-of-1 Trials

• Guyatt, G., Sackett,D., Adachi, J., Roberts, R., Chong, J., Rosenbloom, D., et al. (1988). 
A clinician’s guide for conducting randomized trials in individual patients. Canadian 
Medical Association, 139(6), 497–503. 

• Guyatt, G. H., Jaeschke, R., & Roberts, R. N-of-1 randomized clinical trials in 
pharmacoepidemiology. Pharmacoepidemiology (3rd ed.). Strom, B. Toronto, ON: John Wiley & 
Sons Inc., 2000: 615–632.

• Guyatt, G., Jaeschke, R., & McGinn, T. Th erapy and validity: N-of-1 randomized controlled trials. 
Users’ guides to the medical literature: A manual for evidence-based clinical practice. Chicago, IL: 
American Medical Association, 2002: 275–90.

• Keller, J. L., Guyatt, G. H., Roberts, R. S., Adachi, J. D., & Rosenbloom, D. (1988). An 
N-of-1 service: applying the scientifi c method in clinical practice. Scandinavian Journal 
of Epidemiology, 147, 22–29.

Table 5-1. Inclusion and Exclusion Criteria for N-of-1 Trials

Inclusion Criteria Exclusion Criteria

Chronic, stable condition Acute illness with rapid or spontaneous 
improvement

Treatment eff ectiveness in doubt Treatment leads to cure or permanent 
change in condition

Treatment has quick onset and off set

Patient/caregiver eager to take part
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(Children’s Oncology Group, n.d.) Academic pediatric integrative medicine programs 
should develop a set of common outcome measures for all to use in a systematic fashion. 
Such outcomes-based research is an effi  cient form of generating hypotheses, allowing 
promising therapies to be identifi ed rapidly. Moreover, such collaboration allows for 
multicenter trials to be developed and implemented.

CAM research networks now exist within academic centers (Consortium of 
Academic Health Centers for Integrative Medicine, n.d.) as well as those between aca-
demics and community-based providers for example, PedCAM (Canadian Pediatric 
Complementary and Alternative Medicine Network, n.d.). Th ere is also a need for 
strong collaborative partnerships between content experts, and methodogical experts. 
Th ere is also a need to promote cross-training, so that CAM providers can develop 
research expertise, and researchers can learn in-depth about specifi c CAM therapies. 
Some funders are promoting such cross-training, such as the National Center for CAM 
(National Center for Complementary And Medicine, 2007) and Sick Kids’ Foundation 
(SickKids Foundation, 2007). Such collaboration has identifi ed that CAM research may 
benefi t from broader approaches, combining quantitative and qualitative methods in 
a single study.

Mixed-methods research, combining quantitative and qualitative approaches, has 
benefi ted CAM research. Rather than focusing only on “specifi c” eff ects, CAM research-
ers have found it useful to consider “non-specifi c” eff ects, and intended as well as unin-
tended eff ects. In particular, patients have described that CAM approaches have helped 
them with personal transformation and becoming “unstuck,” phenomena that would 
have been poorly captured had open-ended qualitative research not been conducted 
simultaneously with quantitative approaches. It seems that researchers do not always 
fully anticipate some of the eff ects that are seen, and should therefore, in quantitative 
fashion, assess what changes took place, and qualitatively, to assess how they aff ected 
people’s lives.

COST-EFFECTIVENESS

CAM may off er important approaches to help empower patients, to let them achieve 
healing even if there isn’t a cure, and be more functional in their lives. CAM researchers 
need to be creative in how such outcomes are measured, including return to school/work 
and improved quality of life (Verhoef et al., 2007). In this fashion, the economic impact 
of CAM therapies can be captured, as well as the direct health eff ects. Governments, 
insurance companies, and other payers need data to be convinced. Does using CAM 
cost society less money in the long-run? If it isn’t cheaper, they will need to be convinced 
what added value CAM off ers. Expense is not the only measure, as improved quality 
of life also “counts.” Researchers also need to carefully examine the health promotion 
aspects of integrative approaches, which may result in less money spent on chronic dis-
ease management.
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UNIQUE ISSUES IN CAM RESEARCH DESIGN, ETHICS, 
AND FUNDING

CAM researchers must be pragmatic in their approaches. Clinical evidence cannot 
wait until we fully understand the mechanism of action underlying specifi c therapeutic 
approaches. Nonetheless, the quality of the research does not have to be compromised. 
Indeed, despite our current imperfect understanding of how many CAM thera-
pies work, the quality of CAM RCTs and systematic reviews meet or exceed those of 
conventional medicine (Klassen, Pham, Lawson, & Moher, 2005; Lawson, Pham, 
Klassen, & Moher, 2005).

A unique challenge faced by CAM researchers is the role of patient preference. In 
drug trials, research subjects can only access novel agents through participation in 
research. Access to CAM is not prescription-controlled, and patients may strongly pre-
fer to try the therapy, rather than tolerate being randomized to placebo. Th is diffi  culty 
in recruiting patients into CAM trials is a barrier that some have overcome through use 
of waiting list controls (i.e., eventually all subjects will receive the CAM therapy, making 
them more tolerant of participating in research). Th e role of patient preference and its 
impact on randomized clinical trials has been explored in conventional medicine for 
some time (Brewin & Bradley, 1989) and is being explored in CAM research (Melchart 
et al., 2002). More work is needed to fully appreciate the impact of patient preference on 
outcomes, particularly for children.

CAM researchers require diverse approaches to assess complex therapies. 
Fortunately, sophisticated approaches to study complex interventions have been devel-
oped, such as the Medical Research Council framework for the development and eval-
uation of RCTs for complex interventions to improve health (Campbell et al., 2000). 
Specifi c consideration has been given to whole systems research, and how to improve 
sham controls and blinding for complex interventions such as acupuncture (Verhoef et 
al., 2005; White, Filshie, & Cummings, 2001). Some may benefi t from reviewing recom-
mended approaches to clinical trials when blinding is not possible (CONSORT, 2007).

ETHICS

Th e ethics of pediatric CAM are founded on core principles of benefi cence, non-
 malefi cence, and a fundamental respect for autonomy in conjunction with the best 
interests of the child. Th ere is a pressing need for good quality data with regards to safety 
and effi  cacy to guide decisions, making pediatric CAM research an emerging prior-
ity. Although CAM use is common in children (Jean & Cyr, 2007; Hanson et al., 2007; 
Sibinga, Shindell, Casella, Duggan, & Wilson, 2006), institutional review boards (IRB) 
may not receive the reassuring safety data they are accustomed to in applications to con-
duct pediatric research. Conventional medicine has studied children last, and animal 
and adult data have always been available prior to pediatric research. Since children 
oft en already receive CAM, there is no reason they should be asked to wait to benefi t 
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from CAM research. A fundamental challenge is potential IRB discomfort with pediatric 
CAM research, creating an opportunity to educate IRBs so that pediatric CAM studies 
receive appropriate reviews. If a researcher can demonstrate that children are already 
exposed to a particular therapy, then it seems reasonable that formal evaluation of that 
therapy through participation in research aff ords children greater protection, not less.

FUNDING

As any researcher knows, good quality research requires appropriate funding. Although 
CAM use is common, and clearly relevant to the taxpayers who support publicly funded 
research, many granting agencies remain reluctant to fund CAM studies. Debates exist 
in academic circles about the relative value of CAM research (Colquhoun, 2007). 
Impairing CAM research further, even dedicated agencies that were created to support 
CAM research, such as NCCAM or NCI OCCAM, describe challenges in obtaining 
appropriate peer review, a problem that is exacerbated in the relatively small community 
of pediatric CAM researchers. Some of the dedicated pediatric CAM networks, centers, 
and other initiatives described previously could off er a source of potential reviewers 
who are expert in content and/or methodology to ensure fair, appropriate peer review.

Excellence should determine which studies are funded, but it seems unreasonable 
for grant reviewers to demand data that do not exist as a necessary prerequisite. Not 
infrequently in CAM research, clinical use far exceeds basic science understanding of 
mechanisms of action. Neither IRBs nor granting agencies should limit CAM research 
to therapies with well-defi ned mechanisms of action. Clinical studies to assess safety 
or effi  cacy can shed new light on potential mechanisms of action, as “translational” 
research in CAM is backwards (bedside to bench). Th is approach does not negate a 
phased approach to clinical research. Phase I and II trials should precede Phase III 
trials, so as to avoid expensive, large negative clinical trials that are criticized for inap-
propriate interventions or outcome assessment and therefore off er limited new knowl-
edge. Funders can insist that researchers justify their methodological choices, without 
creating barriers due to lack of current understanding about potential mechanisms of 
action. Th e two issues are not equivalent, and funders should be encouraged to distin-
guish between them.

----------------------------------------------------------------------------------------------------
Pediatric CAM research needs appropriate funding and qualifi ed peer review. 
Widespread clinical use of CAM suggests that translational research in this 
fi eld may be “bedside to bench,” whereby therapies that have clinical effect 
(benefi cial or deleterious) can be further explored in the lab to assess their 
potential mechanism of action.
-----------------------------------------------------------------------------------------------------
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Education
Since the public utilizes both conventional healthcare and complementary 
and alternative medicine (CAM), the Commission believes that this reality 
should be refl ected in the education and training of all health practitioners. 
Th us, the education and training of conventional health professions should 
include CAM, and the education and training of CAM practitioners should 
include conventional healthcare. Th e result will be conventional providers 
who can discuss CAM with their patients and clients, provide guidance 
on CAM use, collaborate with CAM practitioners, and make referrals to 
them, as well as CAM practitioners who can communicate and collaborate 
with conventional providers and make referrals to them.

—White House Commission (2002)

In 2002, the White House Commission’s Complementary and Alternative Health 
Care Policy Final Report recommended a number of key strategies in the education 
and training of both CAM and conventional healthcare practitioners for the purpose 
of ensuring public safety, improving health, increasing the availability of qualifi ed and 
knowledgeable CAM and conventional healthcare practitioners, and to enhance col-
laboration among healthcare professions (Table 5-3). Data indicate that pediatric use 
of CAM products and practices is increasing with the highest rates of use in children 
with a variety of chronic conditions such as arthritis, cystic fi brosis, cancer, and autism 
(Braganza, Ozuah, & Sharif, 2003; Cohen & Kemper, 2005; Feldman et al., 2004; Jean & 
Cyr, 2007; National Center for Complementary and Alternative Medicine, 2007). 
Concerns continue to be raised about the clinically and legally appropriate use of CAM 
in pediatrics. For example, families who choose CAM for their children may substitute 
conventional medical treatment for CAM products and practices or delay getting con-
ventional medical treatment (Cohen & Kemper, 2005). In addition, 18 of children in 
a recent study used herbal medicines and prescription medicine in combination and 
75 of their families believed that CAM had no potential for adverse eff ect (Jean & 
Cyr, 2007). Consistent with previous studies (Crawford, Cincotta, Lim, & Powell, 2006; 
Prussing, Sobo, Walker, Dennis, & Kurtin, 2004), 53 of the CAM users did not inform 
their pediatrician that they were using CAM. Finally, increased interest in and changing 
attitudes about CAM by pediatricians (Sawni & Th omas, 2007) and increased interest 
by both pediatricians and CAM professionals in the development and utilization of 
various pediatric CAM and related networks (Weeks, 2007) suggests that CAM and 
pediatric education continues to be an important topic among healthcare professionals, 
researchers, policy makers, and the public.

In this section of the chapter, we will explore educational strategies to increase safety, 
develop research literacy and capacity, improve health, and enhance collaboration. 
We conclude with a discussion of future directions in integrative pediatric education.
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Table 5-3. White House Commission on Complementary and Alternative 
Health Care Policy

Th e education and training of CAM and conventional practitioners should be designed to ensure 
public safety, improve health, and increase the availability of qualifi ed and knowledgeable CAM 
and conventional practitioners, and enhance the collaboration among them.

Conventional health professional schools, postgraduate training programs, and continuing 
education programs should develop core curricula of knowledge about CAM that will prepare 
conventional health professionals to discuss CAM with their patients and clients and help them 
make informed choices about the use of CAM.

CAM education and training programs should develop curricula that refl ect the fundamental 
elements of biomedical science and conventional health care relevant to and consistent with the 
practitioners’ scope of practice.

CAM and conventional education and training programs should develop curricula and other 
methods to facilitate communication and foster collaboration between CAM and conventional 
students, practitioners, researchers, educators, institutions, and organizations.

Increased Federal, state, and private sector support should be made available to expand and evaluate 
CAM faculty, curricula, and program development at accredited CAM and conventional institutions.

Expansion of eligibility of CAM students at accredited institutions for existing Federal loan 
programs should be explored. 

Th e Department of Health and Human Services should conduct a feasibility study to determine 
whether appropriately educated and trained CAM practitioners enhance and/or expand health 
care provided by primary care teams.* Th is feasibility study could lead to demonstration projects to 
identify: 1) the type of practitioners, 2) their necessary education and training, 3) the appropriate 
practice settings, and 4) the health outcomes attributable to the addition of these practitioners and 
services to comprehensive care.

Th e Department of Health and Human Services and other Federal Departments and Agencies 
should convene conferences of the leaders of CAM, conventional health, public health, evolving 
health professions, and the public; of educational institutions; and of appropriate organizations to 
facilitate establishment of CAM education and training guidelines. Subsequently, the guidelines 
should be made available to the states and professions for their consideration.

Feasibility studies of postgraduate training for appropriately educated and trained CAM practitioners 
should be conducted to determine the type of practitioners, practice setting, and their impact on 
clinical competency, quality of health care, and collaboration with conventional providers.

Practitioners who provide CAM services and products should complete appropriate CAM 
continuing education programs that include critical evaluation of CAM to enhance and protect the 
public’s health and safety.

White House Commission on Complemenatary and Alternative Health Care Policy [Online] March 
2002 Chapter 4, 51. Accessed July 16, 2007, from http://whccamp.hhs.gov/fr4.html

ENSURING SAFETY, BUILDING CAPACITY

Increasingly, as CAM for children becomes more widely accepted (Loman, 2003; 
Sanders et al., 2003) consumers, health care practitioners, government agencies, pro-
fessional associations, and researchers are asking important questions about the safety 
and eff ectiveness of CAM as a healthcare intervention for children (Cohen & Kemper, 

http://whccamp.hhs.gov/fr4.html


Research and Education in Integrative Pediatrics 85

2005; Moher, Soeken, Sampson, Ben-Porat, & Berman, 2002). Furthermore, increased 
use of and reimbursement for CAM interventions brings an increased requirement for 
accountability. Consequently, healthcare practitioners and the public need to know 
which CAM products and therapies work best, for which children, and under what 
conditions. Clear and accurate information on the relative safety and risk of harm of 
CAM practices and products for children, either directly or indirectly through unwar-
ranted emotional or fi nancial burden (Cohen & Kemper, 2005), needs to be generated 
through sound research as discussed earlier in the chapter, with resulting best evidence 
widely disseminated across healthcare professions and translated to practice. Education 
for all healthcare practitioners in pediatric CAM needs to address fundamental issues 
of safety and effi  cacy and responsible professional judgment.

Cohen and Kemper (2005) provide an important framework to guide pediatricians 
in making responsible, ethical, appropriate and legally defensible clinical decisions in 
regards to pediatric CAM.

Do parents elect to abandon eff ective care when the child’s condition is serious 1. 
or life threatening?
Will use of the CAM therapy otherwise divert the child from imminently 2. 
necessary conventional treatment?
Are the CAM therapies selected known to be unsafe and/or ineff ective?3. 
Have the proper parties consented to the use of the CAM therapy?4. 
Is the risk-benefi t ratio of the proposed CAM therapy acceptable to a reason-5. 
able, similarly situated clinician, and does the therapy have at least minority 
acceptance or support in the medical literature?

Underlying the clinical decision-making process implicit in Cohen and Kemper’s 
questions are key assumptions about the educational preparation of health profession-
als in subjects such as informed consent, ethical and legal responsibilities, and require-
ments in relation to clinical practice with children and families, research literacy—the 
ability to fi nd, understand, critically assess, and apply research evidence to practice 
(Dryden & Achilles, 2005)—including the capacity to assess relative risks and bene-
fi ts of CAM treatment from a western biomedical perspective, and attitudes towards
 evidence-based practice.

Data on profession-specifi c competencies and curriculum in research literacy, 
evidence-based practice, ethics and clinical decision-making is complex to identify 
and assess across and within CAM professions. Results of a 2004 descriptive study on 
the degree of inclusion of research literacy and evidence-based approaches to prac-
tice within CAM educational programs (naturopathic medicine, chiropractic, massage 
therapy, homeopathic medicine, traditional Chinese medicine and acupuncture, and 
western herbal medicine) in Canada (Dryden et al., 2004) indicate that the length of 
educational programs vary greatly both within and across disciplines. Two-thirds of 
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participants stated that their school off ered research curricula within the academic 
program, although no common defi nition emerged for “research course,” “research 
literacy,” and “research capacity.” In addition, the diversity of teacher experience and 
training in research in CAM educational programs tended to extend to curriculum 
development in general, infl uencing a school’s ability to address the overall develop-
ment of research literacy and evidence-based practice education (Table 5-4).

Th e concept of “readiness” emerged as a means of predicting the existence of research 
curriculum and/or a research program within a particular school and in some cases, 
across a whole discipline and provided a useful framework. Th e three major themes that 
emerged were institutional readiness in CAM schools to develop and deliver research 
curricula and support a program of applied research and evidence based practice, socie-
tal readiness by province/territory in Canada to recognize and regulate CAM professions 

Table 5-4. Readiness for Delivering and Developing Research Literacy Curricula 
in CAM Schools

Institutional Readiness

 Perceived diff erences in fi scal resources for public vs. private educational institutions

 Evaluation and research values embedded in the culture of the school

 Financial stability

 Salaried teachers and the provision of teacher training

 Research literacy/capacity resources (libraries, designated research librarians, 
 computers, publication subscriptions, Internet and database access)

Societal Readiness

 Legislative certifi cation, regulation, or recognition

 Accreditation of schools and availability of student bursaries

 Primacy of the Western, evidence-based approach to health practice 

 Market driven trends—graduate employment rates, profi tability, and competitiveness 
 between schools 

 Student preferences—shorter and more aff ordable programs, closer to home

Professional Readiness

 Codes of ethics, standards of practice

 Competency-based guidelines

 Pre-requisite educational level for entry to programs

 Diversity of instructional design and delivery 

 Existence of innovative learning models

Research requirement: Literacy amongst complementary and alternative health care practitioners—phase 
I and phase II. Natural Health Products Directorate, Health Canada. 2004. Accessed online August 25, 2007, 
from http://www.hc-sc.gc.ca/sr-sr/pubs/nhp/research_literacy_e.html

http://www.hc-sc.gc.ca/sr-sr/pubs/nhp/research_literacy_e.html
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and academic institutions, and the degree of professional readiness within each of the 
disciplines studied. Challenges and opportunities in developing research curricula 
and an evidence-based approach to practice in CAM professionals’ educations were 
seen as highly interdependent and best addressed synergistically and collaboratively 
on several fronts: (1) fostering and promoting a culture of professionalism and inquiry 
in CAM education and practice; (2) increasing knowledge of research language/
terminology and developing national standards and competencies in research literacy; 
(3) increasing teacher education; (4) developing instructional methods and delivery 
models to enhance refl ective practice, critical thinking, and evidence-based approaches 
to clinical decision- making; (5) building partnerships and sharing resources between 
and among CAM and conventional healthcare educational institutions and professions, 
and creating opportunities for interprofessional education and collaboration.

Implementing Cohen and Kemper’s model on clinical decision-making in integrative 
pediatrics requires all healthcare practitioners to have ready access to safety and effi  cacy 
data and the skills to critically evaluate and translate research evidence to practice. Basic 
access to the best evidence for healthcare professionals and healthcare students varies 
widely depending on such diverse variables as profession-specifi c and individual values 
in regards to evidence-based practice and life-long learning, computer literacy, access 
to the Internet and access to peer-reviewed journals. In addition to accessing infor-
mation, although research evidence in pediatric CAM is growing rapidly, not enough 
is known about many CAM practices and products in pediatric populations, making 
evidence-based decision-making, regardless of level of research literacy skills, challeng-
ing for all. Both classroom and web-based (Centennial College, n.d.) courses in research 
literacy for those healthcare professionals, both conventional and CAM, who do not 
have training in fi nding, critically appraising, and applying best evidence to practice is 
a fundamental starting point.

Currently, not enough is known about the kinds and types of pediatric-specifi c 
curricula undertaken in the professional training of CAM practitioners at either the 
undergraduate (pre-diploma, pre-licensure) or continuing education level. From the 
American Academy of Pediatrics (AAP) policy statement on CAM fi rst published in 
2003 and reaffi  rmed in 2006, only chiropractic is sited as having specifi c curricula in 
pediatrics (American Academy of Pediatrics, 2006). Lee and Kemper (2000) in their 
study on pediatric practice characteristics in homeopathy and naturopathy stated 
that although nearly all the study cohort reported treating children, fewer than half 
of the practitioners reported any formal pediatric training. Numerous open-access 
websites advertise continuing education in pediatric CAM profession-specifi c educa-
tion in homeopathy, massage, naturopathy, chiropractic, herbal medicine, traditional 
Chinese medicine, and acupuncture. Little is known about the content and quality of 
these educational programs. Th e same can be said about the lack of published research 
comparing and evaluating continuing medical, nursing and allied health curricula 
in pediatric CAM.
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SAFETY AND EFFICACY

As discussed earlier in this chapter, the need for more research on the safety and effi  -
cacy of CAM use in children and the importance of utilizing research methods such as 
active surveillance, case reporting, best case series, and N-of-1 studies, suggest impor-
tant directions in the development of curricula in both conventional and CAM health-
care education. Ensuring that all healthcare practitioners develop basic competency in 
maintaining accurate health records and reporting adverse events is fundamental to 
the development of a safety research agenda in integrative pediatrics. Given the diver-
sity of educational preparation across and within CAM and conventional healthcare 
professions and profession-specifi c diff erences in expectations, values and require-
ments for public accountability, this is no small task. Developing customized reporting 
practices for adverse events in CAM modalities, in coordination with best-practice 
guidelines inclusive of “duty to report” competencies and professional values, will 
help to address this issue. As a model, existing standardized documentation of adverse 
events such as the NHP reporting requirements developed by the Natural Health 
Products Directorate, Health Canada for clinical trials of NHPs (Health Canada, n.d.) 
and manufactured NHPs (Health Canada, 2001) could be adapted for individual CAM 
modalities.

Funded educational and networking opportunities that prepare CAM practitioners, 
educators and leaders to actively participate with conventional practitioners, educators 
and researchers in the development of integrative pediatric research agendas will help 
to stimulate growth in this area. Similarly, providing all healthcare practitioners with 
opportunities to learn how to participate in, design and write clear case reports and 
case series, and N-of-1 studies will build research capacity and lead to better under-
standing of the use and safety of CAM products and practices for children. In addi-
tion, as clinical CAM use far outweighs basic science understanding, it is possible that 
CAM safety research could support translational research by promoting educational 
opportunities that enhance the iterative relationship between “bench and bedside.” Th e 
National Institutes of Health (NIH) and Canadian Institutes of Health Research (CIHR) 
co-sponsored a conference on the Biology of Manual Th erapies (Conference on the 
Biology of Manual Th erapies, 2005) that provided an important example of a strategic 
and collaborative educational and networking forum for building integrative research 
agendas. By bringing together basic science and clinical researchers, conventional and 
CAM practitioners, educators and practice leaders, the conference opened an impor-
tant and inclusive interprofessional dialogue. Th e outcomes from the conference guided 
the development of NCCAM’s strategic agenda for CAM research in manual therapies. 
Similar international and interprofessional educational and research capacity build-
ing opportunities need to be developed to coordinate and drive a safety and effi  cacy 
research agenda for integrative pediatrics.
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INNOVATIVE STRATEGIES

Although it is beyond the scope of this chapter to comprehensively assess what is being 
taught in integrative pediatrics to conventional healthcare practitioners, policy papers, 
and studies from the American Academy of Pediatrics (2006), in Nursing and Allied 
Health (Fenton & Morris, 2003; Laurenson, MacDonald, McCready, & Stimpson, 2006) 
suggest that there is strong interest and activity. In integrative medicine education, 
NCCAM’s funding of fi ft een complementary and alternative medicine (CAM) edu-
cation project grants (National Centre for Complementary & Alternative Medicine, 
2002) to encourage and support the incorporation of CAM information into medical, 
dental, nursing, and allied health professional school curricula, into residency train-
ing programs, and into continuing education courses is a signifi cant capacity-building 
initiative. Outcomes of this educational initiative and the ongoing work from policy/
advocacy groups such as the 36 medical school members of the Consortium of Academic 
Health Centres (CAHCIM—Consortium of Academic Health Centers for Integrative 
Medicine, n.d.), and the parallel CAM members of the Academic Consortium for 
Complementary and Alternative Health Care (ACCAHC) developed by the Integrated 
Health Care Policy Consortium (IHPC—Integrated Health Care Policy Consortium, 
n.d.), the CAM in Undergraduate Medical Education (CAM in UME—Complementary 
and Alternative Medicine Issues in Undergraduate Medical Education, 2007) initia-
tive, and the Canadian Interdisciplinary Network for Complementary and Alternative 
Medicine Research (IN-CAM) Network (Canadian Interdisciplinary Network for 
Complementary & Alternative Medicine Research, n.d.) continue to advance the 
development of integrative medicine education. IHPC has also developed a focused 
 education-specifi c initiative, the National Education Dialogue (NED—Integrated 
Health Care Policy Consortium, n.d.) to promote and support inter-institutional 
 collaboration among CAM and conventional educators.

Th e growing numbers of integrative pediatric medicine-specifi c networks and 
interest groups such as PedCAM (Canadian Pediatric Complementary and Alternative 
Medicine Network, n.d.), Provisional Section on Contemporary, Holistic, and Integrative 
Medicine of the American Academy of Pediatrics (AAP SCHIM—Provisional Section 
on Complementary, Holistic, and Integrative Medicine, n.d.), International Pediatric 
Integrative Medicine Network (I-PIM—Provisional Section on Complementary, 
Holistic, and Integrative Medicine) and IPC (Integrative Pediatrics Council) and Pangea 
(Pangea—A conference for the future of pediatrics) indicates the centrality and growing 
importance of developing integrative pediatric education as a specialty or clinical focus 
of integrative medicine. In addition, the increasing numbers of web-based networks for 
both conventional and CAM practitioners and researchers (Canadian Interdisciplinary 
Network for Complementary & Alternative Medicine Research n.d.; Canadian 
Pediatric Complementary and Alternative Medicine Network, n.d.; Freshwinds 
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Children’s Complementary Th erapy Network, n.d.) to share information, education and 
resources, in conjunction with increased interest in interprofessional education for col-
laborative, patient-centred care (European InterProfessional Education Network, n.d.), 
suggests a number of key directions for ensuring safety, building capacity and enhanc-
ing communication and collaboration between and among both conventional and 
CAM practitioner groups. In addition, the provision of clinical fellowships and cross-
training opportunities such those provided by the National Grants Program (SickKids 
Foundation, n.d.) until recently, are further examples of innovative educational strate-
gies in integrative pediatric medicine. Along with its research grants in complementary 
and alternative healthcare (CAHC) and pediatrics, the Sick Kids Foundation developed 
scholarships for students enrolled in a masters program in any discipline related to the 
study of pediatrics and complementary and alternative healthcare practices, includ-
ing natural health products, and funded an innovative cross-training program open to 
both conventional and complementary researchers and practitioners. Th e cross-train-
ing program provided complementary care practitioners with opportunities to further 
develop their research knowledge by working with conventional researcher, or conven-
tional researchers with the opportunity to job-shadow, or train with a complementary 
care practitioner, or complementary care researchers who conducted research in the 
adult population but who wanted to deepen their knowledge of a particular child health 
issue, and organizations which wanted to develop a curriculum to support research 
capacity building in the area of complementary and alternative healthcare for chil-
dren and youth. Th e National Centre for Complementary and Alternative Medicine 
(NCCAM) CAM Practitioner Research Career Development Award (National Centre 
for Complementary & Alternative Medicine, n.d.) to provide training for CAM prac-
titioners who have an interest in pursuing a research career. Th is initiative provides up 
to 5 years of support for a CAM practitioner with a clinical doctorate who has never 
been a principal investigator on an NIH research, career, or fellowship grant. Th e award 
provides the CAM practitioner with protected time to focus on broad research training 
under the guidance of a mentor.

Another important example of a capacity-building educational initiative is the creation 
of searchable digital learning repositories such as the one created by the Complementary 
and Alternative Medicine in Undergraduate Medical Education (CAM in UME) Project. 
Collaboratively developed by representatives from all medical schools in Canada, CAM 
researchers and CAM practitioners, the CAM in UME searchable digital repository of 
teaching/learning resources and peer-reviewed curriculum guidelines, also provides an 
overarching framework and set of competencies (Table 5-5) to guide and assist medical 
school educators in implementing CAM teaching in their individual schools. Lessons 
learned from work currently underway at the CAM in UME project suggest that “eff ec-
tive curriculum change requires clear, open, two-way communication.” Th is is probably 
all the more important when the change is controversial, unfamiliar, or misunder-
stood, as may be the case with education about CAM (Complementary and Alternative 
Medicine Issues in Undergraduate Medical Education, 2007). Th e CAM in UME project 



Table 5-5. Competencies in Complementary and Alternative Medicine in 
Undergraduate Medical Education

Knowledge-based Competencies

•  K1. Describe CAM and how CAM can be classifi ed. List and describe commonly used CAM 
therapies in Canada.

•  K2. Describe and discuss the potential challenges and benefi ts of Integrative Medicine (IM).

•  K3. List CAM therapies that are commonly used by patients for specifi c diseases or health 
concerns (list to be determined locally by the instructor). Identify how CAM use is related to 
socio-demographic characteristics, values and beliefs.

•  K4. Describe the potential impact of selected CAM therapies (list to be determined locally by 
the instructor) on stress reduction, illness prevention, health promotion.

•  K5. Identify potential safety issues associated with selected CAM therapies (list to be 
determined locally by the instructor). Th is may include: interactions with other CAM therapies, 
interactions with conventional medicine, side eff ects, and/or contraindications.

•  K6. Identify reliable sources to establish the current state of evidence for the following CAM 
therapies (list to be determined locally by the instructor).

•  K7. Know where to fi nd information on:

– Natural Health Product Regulations (federally regulated);

–  Regulation and credentialing of common CAM practices in the student's province, medical 
licensing;

– Medical licensing and regulation of physicians practicing CAM in the student's province; and

–  Medical licensing and regulation of physicians referring patients to CAM practitioners in the 
student's province.

•  K8. Compare the conventional/biomedical paradigm with various complementary paradigms 
with respect to concepts such as reductionism, holism, experimental effi  cacy, clinical 
eff ectiveness, standards of evidence, clinical trials, wellness, healing, and placebo response.

•  K9. Identify barriers to professional and ethical issues that arise in the establishment of 
collaborative relationships between physicians and CAM practitioners and discuss potential 
strategies for addressing these issues.

Skills-based Competencies

•  S1. Critically appraise the evidence pertaining to selected CAM therapies for the prevention and 
treatment of specifi c conditions (list to be determined locally by the instructor)

•  S2. Discuss the subject of CAM with patients in a respectful, non-judgmental, and professional 
manner, including:

–  Taking a patient history of CAM use;

–  Responding to patients in a manner which refl ects some minimal knowledge of CAM, as well 
as cultural sensitivity, and appreciation for the values and beliefs of the patient;

–  Informing and advising patients regarding CAM; and

–  Acknowledging the limitations of one's own knowledge regarding CAM

(continued)
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cites increasing opportunities for interprofessional education (IPE) as a key strategy for 
building communication and research capacity. Many learning objects and modules in 
integrative pediatrics currently exist at various conventional and CAM educational insti-
tutions and on websites. An internationally funded collaborative project that compre-
hensively develops core competencies and resources in integrative pediatrics, similar to 
the CAM in UME model, would serve to bring together and make more accessible exist-
ing educational resources, identify gaps, and create opportunities for interprofessional 
dialogue, curriculum development and could become accessible to all.

Other examples of capacity building educational initiatives include the work being 
done by the Education Working Group (EWG) of the Consortium of Academic Health 
Centres for Integrative Medicine (CAHCIM—Consortium of Academic Health Centers 
for Integrative Medicine, n.d.) to facilitate the incorporation of teaching of Integrative 
Medicine (IM) into all levels of medical education and to increase the application of 
IM principles and practices to all healthcare disciplines. To advance this mission, the 
EWG develops and implements a variety of plans for faculty training and collaborative 
resource-sharing in member institutions. Th e EWG is currently working on two major 
educational initiatives: developing faculty capacity for implementing curricular change 
in integrative medicine education, and developing integrative medicine training oppor-
tunities and longitudinal tracks in residency education. In addition, the work of the 
National Education Dialogue (NED) of the Integrated Health Care Policy Consortium 
(IHPC—Integrated Health Care Policy Consortium, n.d.) outlines a multi-year strategy 
through IHPC’s Education Task Force. Th rough its working groups and larger meetings, 
NED promotes cross-disciplinary collaboration among educators from conventional 
and complementary and alternative healthcare institutions. Th e National Education 
Dialogue’s priorities include:

promoting and supporting inter-institutional collaboration among educators, • 
including the development of regional models;
developing CAM and conventional educational resources and materials to • 
foster understanding of the value each discipline off ers for quality care;

Table 5-5. (Continued)

•  S3. Communicate respectfully and eff ectively, with permission of the patient, with CAM 
practitioners about assessment, treatment, decision-making, referrals, and patient safety.

Attitude-based Competencies

•  A1. Refl ect on your own culturally based values and belief systems, attitudes, and CAM related 
knowledge, and describe how these may aff ect your approach to self-care, health, wellness, 
healing, and the practice of conventional medicine and CAM.

•  A2. Demonstrate respect for the beliefs and choices of patients who use CAM.

Th e CAM in UME Project, Accessed online August 25, 2007, from http://www.caminume.ca/documents/
competencies.pdf

http://www.caminume.ca/documents/competencies.pdf
http://www.caminume.ca/documents/competencies.pdf
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exploring shared values, skills and attitudes among disciplines; and• 
creating a website of resources which can assist educators in advancing their • 
local initiatives.

The centerpiece of NED’s work is facilitating model programs to foster inter-
institutional partnerships in health professions education. Creating integrative pedi-
atric medicine working groups in these organizations would help to focus and create 
synergy between and among these groups and help to move the integrative pediatric 
medicine agenda forward.

ENHANCING COLLABORATION

Interprofessional education (IPE) as defi ned by the UK Centre for the Advancement of 
Interprofessional Education (CAIPE) occurs “when two or more professions learn with, 
from and about each other to improve collaboration and the quality of care” (UK Centre 
for the Advancement of Interprofessional Education, 2007). IPE includes all such learn-
ing in academic and work-based settings before and aft er qualifi cation, and adopts an 
inclusive view of “professional”. Best practices in implementing interprofessional edu-
cation, remains an open question. Outcomes from several IPE studies currently under-
way will help direct the kinds and types of education in the future that will enhance 
team performance and will help to provide models for integrated pediatric medicine 
education. Information from existing integrated medicine programs indicate that pro-
fessionals from both CAM and conventional medicine need ample opportunity to learn 
with, from and about each other in order to build trust and enhance collaboration. Prior 
to opening the integrative medicine clinic at Harvard Medical School’s, Osher Institute, 
David Eisenberg (Eisenberg, 2006)brought the conventional and CAM practitioners 
together who were to work at the newly created clinic, one day per week for six months 
prior to the opening of the clinic, to build trust and integrate treatment plans. Other 
organizations, such as Friends of Complementary and Alternative Th erapies Society 
(FACTS—Friends of Complementary and Alternative Th erapies Society, n.d.) have suc-
cessfully used an integrated grand rounds model in the education of interprofessional 
teams to stimulate collaboration, explore synergies, and resolve potential confl icts. 
Signifi cantly, FACTS is inclusive of patients/clients and their families as key stakehold-
ers in their organization and educational programs. Key to the development of eff ective, 
coordinated and sustainable strategies for integrative pediatric medicine education will 
be the valuable contributions of families, advocacy groups, labour, community, indus-
try and government to developing, evaluating and ultimately utilizing the benefi ts of 
collaborative educational initiatives, and knowledge translation.

FUTURE DIRECTIONS

Continuing to create a culture of inquiry and collaboration in integrative pediatrics 
requires the ongoing development of core competencies for all healthcare practitioners, 
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inclusive of research literacy and research capacity, evidence-based approaches to 
clinical decision-making and interprofessional, child- and family-centred, collabora-
tive practice skills. Developing core competencies in interprofessional collaborative 
practice requires that CAM and conventional health practitioners be given adequate 
opportunity to learn from, with and about each other in an atmosphere of mutual 
respect. It is not yet known at what point (or at which points) in a health care profes-
sional’s education that interprofessional team and integrative medicine skills are best 
introduced; nor is it known which educational strategies are the most eff ective for 
knowledge retention and enhanced interprofessional and integrative behaviors. Face-
to-face learning opportunities are highly valued and can be very eff ective. Increasing 
use and evaluation of web-based education and hybrid educational strategies (com-
bined in-person and online learning) will continue to shed light on better, more cost-
eff ective educational interventions. Th e use of high fi delity (in-person) simulation and 
web-based simulation including the use of online educational gaming strategies, holds 
interesting potential, as a means of enhancing interprofessional education (Wideman 
et al., 2007). Educational gaming strategies using simulated integrated pediatric med-
icine case-based scenarios could be used to train interprofessional teams in a simu-
lated, web-based environment. A shared model of funding for such a collaboration 
would provide overall ongoing course and technical support management to ensure 
sustainability of such a project.

Evaluating the eff ectiveness of educational interventions intended to build inter-
professional and integrative skills and attitudes for healthcare professionals continues 
to be a rich fi eld for research exploration. Th e use of team-based objectively structured 
clinical examinations (TOSCEs) (Singleton, Smith, Harris, Ross-Harper, & Hilton, 
1999) is one example of an innovative strategy to assess interprofessional compe-
tencies. Clinical practicums and educational settings which are intended to increase 
the opportunities for health professionals from all disciplines to interact and work 
together in teams are useful but need careful planning and implementation to ensure 
that roles, responsibilities, and clinical decision-making processes are clear and appro-
priately shared by the team and not dominated by one profession or another that may 
be perceived to have, or may actually have, more power than another. Healthcare pro-
fessionals that work in geographical proximity can fi nd ways to interact and build on 
the potential for collaborative practice but may need easily accessible and so-called 
“just-in-time” educational opportunities, and mentoring in each other’s clinical roles 
and responsibilities in order to build trust and enhance integrative approaches to 
practice.

What we can be sure of in the future of integrative pediatric education, is that 
increased utilization of the Internet through interprofessional networks, web-based 
learning including educational simulation and gaming, and the use of collaborative 
authoring and communication cyber spaces such as Wikis, blogs, and Facebook, will 
alter the ways and the speed at which we can communicate and build collaborative 
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communities of practice. Th e future of CAM pediatric education is both simple–
eff ective educational strategies currently exist—and complex. Th e systemic barriers 
that currently maintain CAM and conventional health education in silos and as parallel 
systems of healthcare delivery, are remarkably resilient to change. Th e high utilization 
of both CAM and conventional practices and products by children and their families, 
will continue to put pressure on educators and educational systems to rethink, and for 
many to include for the fi rst time, innovative curricula and delivery models at all lev-
els of healthcare professional preparation. Education that enhances team performance, 
interprofessionalism, and collaborative patient-centred practice are the fundamental 
building blocks of a truly integrative pediatric medicine.
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6
A Pediatric Perspective on Acupuncture

YUAN-CHI LIN AND SHU-MING WANG

KEY CONCEPTS

Acupuncture is a discipline of traditional Chinese medicine  ■

that has evolved over two millennia. It employs the technique of 
inserting and manipulating hair-thin needles into acupuncture 
points for therapeutic and preventive purposes.
Acupuncture is widely practiced in the United States today and has  ■

become a visible component of the current healthcare system.
Acupuncture is oft en practiced in conjunction with other modal- ■

ities and related techniques of traditional Chinese medicine. 
Some of these modalities include moxibustion, cupping, gwa 
sha, acupressure, and tui na.
According to traditional Chinese medicine, there are six patho- ■

logical factors that cause disease. Th ese factors include wind, cold, 
heat, dampness, dryness, and fi re. Practitioners of traditional 
Chinese medicine (TCM) obtain detailed histories and perform 
physical examinations on patients with the goal of assessing the 
underlying causes of the patient’s illness and to gain insight into 
other symptoms and organ function.
Th ere are eight principal classifi cations of symptoms. Th ese clas- ■

sifi cations include Yin or Yang, external or internal, cold or hot, 
and defi cient or excess. Th e aim of therapy is to restore defi cien-
cies or address excesses of Qi, thereby refurbishing the patient’s 
health.
Th ere have been a number of studies conducted, including ran- ■

domized controlled trials, systemic reviews, and meta-analysis, 
to evaluate the effi  cacy of acupuncture.
Although much of the scientifi c research into acupuncture  ■

focuses on its effi  cacy in pain management, there is documented 
evidence that acupuncture is effi  cacious for the treatment of a 
number of other pediatric conditions as well.



Although in rare circumstances, acupuncture can produce  ■

complications, it is a very safe intervention in the hands of a 
competent practitioner.

■

History of Acupuncture

Acupuncture is a modality of traditional Chinese medicine (TCM), the use of 
which can be traced back more than 3,000 years ago. Th e word acupuncture 
is derived from Latin acus “with a needle” and pungere “puncture through the 

skin.” It is commonly performed by inserting special hair-thin needles into the skin at 
specifi c sites known as acupuncture points. Th ese points are connected to one another 
along meridians. TCM is not an ideological belief. It is a system of thoughts and prac-
tices that is based on the investigation of the natural phenomena, the understanding of 
the principles of realism, and their application to prevent and treat human ailments.

Th e ancient book of TCM is Huang Di Nei Jing (Yellow Emperor’ Classic of 
Internal Medicine), which was compiled around 305–204 BCE. Th is text composed 
of two volumes “Shu Wen” and “Ling Shu.” Each has 81 chapters in a question-and-
answer format between dominion Huang Di and his divine Chi Po. Th e text describes 
the theoretical foundation of Chinese medicine, diagnosis and treatment methods, 
and acupuncture.

Th e Shang Han Lun is the treatise on cold disease damage by Zhang Zhong Jing. It 
mentions six divisions, which include Tai Yang (larger yang), Yang ming (yang brightness), 
Shao Yang (lesser yang), Tai Yin (larger yin), Shao yin (lesser yin), and Jue Yin (absolute 
yin). It also describes the prescriptions of ingredients for adult and pediatric diseases that 
occurred in the Han dynasty (25–220 AD). Chen Yi (1035–1117 AD) described the diff eren-
tial diagnosis of pediatric symptoms, and through his eff orts, pediatric medicine became 
a discipline of Chinese medicine. Won Chen, during the Ming dynasty (1368–1644 AD), 
also addressed pediatric treatment in excess and defi ciency states.

Th e fi rst known European account of the use of acupuncture comes from a sixteenth-
century Roman Catholic church in Canton, China, reported by Portuguese, Dutch, 
Danish, and French missionaries. “A Treatise on Acupunction” by a surgeon named 
James Morss Churchill, published in 1823, was the fi rst English text known to describe 
the practice. Th e treatise attributes to acupuncture great success in the treatment of 
rheumatic conditions, sciatica, and back pain. Churchill’s book generated increased 
interest in acupuncture as a treatment modality in the late nineteenth century.

In 1972, Mr. James Reston described the alleviation by acupuncture of his postop-
erative pain following an emergency appendectomy in a front-page article in Th e New 
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York Times. Th e article brought increased interest and awareness of acupuncture to 
the United States. Stories about the use of acupuncture for anesthesia during major 
surgery in China began appearing in the Western press. Th is popular interest led to 
scientifi c eff orts to test the clinical eff ectiveness and determine the underlying mech-
anism of acupuncture for analgesia. In 1974, California became the fi rst state in the 
United States to make acupuncture a legal experimental procedure. In 1996, the Food 
and Drug Administration changed the status of acupuncture needles from Class III to 
Class II medical devices, determining that acupuncture needles are regarded as safe and 
eff ective when used appropriately by licensed practitioners.

Acupuncture and Related Techniques
Th ere is no universally accepted anatomical or histological confi guration to acupunc-
ture points or meridians. Acupuncture points are determined and described in func-
tional rather than structural terms. Most of these points are located in minute grooves 
or in depressions in the skin’s surface. On palpation, acupuncture points are frequently 
tender. Aft er insertion of the needle, manual stimulation of the acupuncture needle pro-
duces a temporary sensation known as “De Qi,” which means grasping or obtaining the 
energy. “De Qi” is described as a pressure, soreness, heaviness, or distension emanating 
from the point where the acupuncture needle is inserted.

Acupuncture is oft en practiced in conjunction with other modalities of traditional 
Chinese medicine. Some of these methods and techniques include moxibustion, 
cupping, gwa sha, acupressure, and tui na.

Moxibustion is a therapy that is complementary to acupuncture and is oft en used 
in conjunction with it. Moxibustion is the burning of moxa (Artemisia vulgaris) over 
the region of the desired acupuncture points, which can facilitate the energy fl ow in the 
body. Th is burning of the moxi can be used indirectly, with the acupuncture needles, or 
directly over the skin.

Cupping is the practice of creating a vacuum over the patient’s skin. Th e vacuum 
is created inside specially designed glass “cups,” which are placed over the skin at the 
desired locations. Th e cups are usually bell-shaped, and commonly, 2 to 12 cups can be 
placed on the subject’s back or abdomen. Th e vacuum is achieved by drawing the air out 
of the space inside the cup, either using an air vacuum or by fi lling the cup with heated 
air, which produces the vacuum eff ect as it cools. Cupping is commonly used to treat 
respiratory disease and musculoskeletal pain.

Gwa sha is a technique in which the skin is scrapped in strokes by a round-edged 
instrument. Th e traditional tool used for gwa sha is a porcelain Chinese spoon. Th is 
scraping occurs across the upper back, shoulder, and posterior neck region. When gwa 
sha is employed to promote healing, the practitioner feels that he or she is scraping on 
the top of underlined sandy tissue. “Gwa” means scraping and “sha” means “sand.”

Tui na is a form of Chinese manipulative therapy that employs fi nger pressure, fric-
tion, or massage. Tui na was mentioned in the Di Nei Jing (Yellow Emperor’s Classic of 
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Internal Medicine). Th e practitioner may press or rub over the musculoskeletal tissue or 
joints. Tui na has been used for the treatment of musculoskeletal, digestive, respiratory, 
or chronic stress disorders. Acupressure is similar to Tui na in that it also employs hand 
and fi nger pressure over the acupuncture points.

Theories of Acupuncture
Th e theories of traditional Chinese medicine, including acupuncture, evolved from 
thoughtful observation and explanation of the nature phenomena, including the 
concepts of “Yin” and “Yang” and “the fi ve phases.”

Th e concept of Yin and Yang is apparent, but its implication is philosophical. Yin and 
Yang are co-dependent, existing in a constant state of dynamic balance. Th ey are natural 
phenomena that exist within the body and can be transformed into each other. Yin is 
associated with rest, coldness, passivity, darkness, inwardness, and diminishment. Yang 
is associated with activity, hot, activity, brightness, outwardness, and augmentation. 
Health requires a balance of Yin and Yang in the body, while disease is characterized by 
a disharmony or imbalance between them.

Th e theory of fi ve phases is based on the concept that all phenomena in the universe are 
the products of the evolution of fi ve elements: fi re, earth, metal, water, and wood. Th e con-
cepts behind the fi ve phases correspond with normal physiology and abnormal pathology, 
and they infl uence the management of ailments. Th ere are two distinct cycles associated with 
the fi ve phases—the “sheng” cycle, and the “ke” cycle. Th e “sheng” cycle is a creation cycle. 
In its initial stage, earth is created from fi re, metal is originated from earth, metal engenders 
water, water promotes wood to grow, and wood fuels the fi re. Each phase has a correspond-
ing Yin and Yang channel, analogous with meridians in the body. Th e “ke” cycle is a con-
trolling/limiting cycle. Th e root of wood/tree can split earth, earth can block water, water 
can extinguish the fi re, fi re can melt the metal, and metal can cut the wood. Th e controlling 
sequence ensures that balance is maintained in the fi ve phases. Th e mutual generating and 
controlling relationship is the model for many of Yin and Yang’s balancing processes.

Th e balance of Yin and Yang within the body promotes the fl ow of “Qi” (pronounced 
“chee”). Qi signifi es power, movement, and a force similar to energy. Qi is a functional, 
active part of the body and is not easily defi nable. All Qi that resides in human beings 
and living creatures is the result of interaction between the Qi of Heaven and the Qi of 
Earth. Qi is an energy equivalent that can manifest at the physical and spiritual level. It 
fl ows through a complex system of meridians in the body, maintaining life and health. 
Diseases and illnesses are byproducts of obstruction or inadequate fl ow of Qi through 
the meridians. Th e fl ow of Qi may be restored by the insertion of the acupuncture 
needles into acupuncture points.

Practitioners of acupuncture routinely take detailed patient medical histories and 
details of present illnesses when pursuing the diff erential diagnosis. Attention is focused 
on the characteristic of the pulse and the manifestation of the tongue. According to 
TCM, six pathological factors that may cause disease include wind, cold, heat, dampness, 
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dryness, and fi re. Th e goal of history taking and physical examination of the patient is 
to assess the patient’s balance of Yin and Yang, and to gain insight into other symptoms 
and organ function.

Th ere are eight principal classifi cations of symptoms of disease or illness. Th ey include 
Yin or Yang, external or internal, cold or hot, and defi cient or excess. Th e aim of therapy is 
to restore defi ciencies or to address the excesses of Qi, thereby restoring health.

Basic Scientifi c Evidence
Basic scientifi c research has focused on the understanding of acupuncture from a 
neurobiological perspective. Th e acupuncture-induced elevation of pain threshold is 
gradual at onset, with a peak eff ect at 20–40 minutes, followed by an exponential delay 
with a half-life of approximately 16 minutes (Figure 6-1) (Ulett, Han, & Han, 1998). 
A greater cumulative eff ect was observed when multiple acupuncture points were 
stimulated simultaneously and the injection of local anesthetics into the acupuncture 
point prior to the acupuncture stimulation abolished the expected analgesic eff ect. 
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Figure 6-1. Analgesic eff ect of acupuncture in human volunteers. (Adapted from 
Electroacupuncture: mechanisms and clinical application. Biological Psychiatry 1998;
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An intact sensory aff erent system is essential for the transmission of acupuncture sig-
nals. Elevation of pain threshold was observed in an acupuncture-naïve rabbit infused 
with cerebral spinal fl uid obtained from another rabbit post-acupuncture stimulation. 
Acupuncture stimulation releases a neuromodulatory substance into the cerebral spinal 
fl uid. Administration of the opioid antagonist naxolone blocked the analgesic eff ect 
induced by acupuncture (Pomeranz, 1996; Pomeranz & Chiu, 1976).

Following the development of electroacupuncture, detailed information regarding 
the mechanism of acupuncture analgesia was revealed. Th e research studies revealed 
that low-frequency electroacupuncture induces the release of enkephalin and beta-
endorphin and high- frequency electroacupuncture induces the release of dynorphin 
in an animal model (Figure 6-2) (Han et al., 1991; Han, 2003, 2004).

Th e analgesic eff ect of acupuncture had no correlation with the duration of acupunc-
ture stimulation. Th at is, more than 40 minutes of acupuncture stimulation actually has 
no analgesic eff ect (Han, Li, & Tang, 1981; Han, Tang, Huang, Liang, & Zhang, 1979). 
Th is tolerance to acupuncture analgesia is the result of the release of anti-opioids, for 
example, cholecystokinin octapeptide (CCK-8). By administering CCK-8 antagonist, 
Han and colleagues were able to reverse this acupuncture tolerance phenomenon (Han, 
Ding, & Fan, 1986).Th e peripheral acupuncture stimulations activated various regions 
in the brain that are involved in the production of opioid precursors. Pan and colleagues 
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Figure 6-2. Th e release of opioid peptides aft er diff erent frequencies of electrical acu-
puncture stimulation. (Adapted from Acupuncture: neuropeptide release produced by 
electrical stimulation of diff erent frequencies. Trends in Neurosciences 2003; 26:17–22.)
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(Pan, Castro-Lopes, Coimbra, & 1994, 1996, 1997) discovered an overlap of central path-
ways between noxious stimulation and acupuncture stimulation. Th ey demonstrated 
that acupuncture and pain both activated the hypothalamus-pituitary-adenocortical 
axis but at diff erent nuclei of the hypothalamus. With the advancement of diagnostic 
imaging techniques, that is positron emission tomography (PET), single-proton emis-
sion computer tomography (SPECT), and functional magnetic resonance imaging 
(fMRI), scientists have been able to study the central pathways of acupuncture nonin-
vasively. With the use of PET, scientists have confi rmed that the areas of the left  anterior 
cingulum, superior frontal gyrus, bilateral cerebellum, and insular and right medial and 
inferior frontal gyri are activated by acupuncture stimulation. Th ese areas of the brain 
are also activated in both acute and chronic pain conditions (Biella et al., 2001; Hsieh 
et al., 2001). Pariente and colleagues (Pariente, White, Frackowiak, & Lewith, 2005) dis-
covered that the activation of right dorsolateral prefrontal cortex, anterior cingulated cor-
tex, and midbrain may not be specifi c to acupuncture stimulation but that the activation 
of insula ipsilateral to the acupuncture stimulation is specifi c to acupuncture stimulation. 
With the use of SPECT, Newberg and colleagues (Newberg et al., 2005) found that patients 
with a history of chronic pain had asymmetrical uptake in the thalamic regions. However, 
aft er 20–25 minutes of acupuncture stimulation, they found a reversal of asymmetric 
uptake of thalamus that coincided with the reduction of pain in the patients.

Th e hypothalamus-limbic system is part of the acupuncture central pathway. 
Functional MRIs have been used to explore the central pathways of acupuncture. 
Acupuncture stimulation caused enhancement of blood-oxygenation-level-dependent 
(BOLD) signals at hypothalamus and nucleus accumbens but a reduction of BOLD 
signals at the rostral part of the anterior cingulate cortex, amygdale formation, and the 
hippocampal complex (Wu et al., 1999). Acupuncture stimulation caused a reduction 
of BOLD signals at the nucleus accumbens, hypothalamus, amygdale, hippocampus, 
para hippocampus, ventral tegmental area, anterior cingular gyrus, caudate, putamen, 
temporal lobe, and insula (Hui et al., 2000, 2005).

Th e nucleus accumbens, hypothalamus, amygdale, and anterior cingular gyrus are 
involved in transmitting acupuncture stimulation from peripheral to the higher cortex. 
When the images are captured, the duration of acupuncture manipulation from diff er-
ent studies and the sensation of “De Qi,” which is experienced by the experimental sub-
jects, may determine whether the BOLD signals should be enhanced or reduced in these 
areas. Other regions of the brain found to be associated with acupuncture stimulation 
are insula and periaquaductal grey regions (Liu et al., 2004; Wang et al., 2007). Langevin 
et al. (2001) described that the acupuncture needle is being grasped by connective tissue 
because of collagen and elastic fi bers winding and tightening around the needle during 
needle rotation. A mechanical coupling is developed between needle and tissue. Using 
rat abdominal wall explants as an experimental model, they found that needle rotation 
was accompanied by marked thickening of the subcutaneous connective tissue layer in 
the area surrounding the needle during manipulation and that there was no structural 
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change in dermis, muscle, or abdominal wall muscles other than displacement by the 
thickened subcutaneous tissue layer. Masson trichrome staining showed collagen wind-
ing around the needle track with acupuncture needle rotation, clearly supporting the 
hypothesis that connective tissue winds around the needle during needle rotation 
(Figure 6-3a–d). Winding of connective tissue around the needle results in a marked 
amplifi cation of the mechanical coupling between the needle and the local connective 
tissue (Langevin, Churchill, & Cipolla, 2001). Once the acupuncture needle becomes 
coupled to tissue, movements of the needle may send a signal through connective tissue 
via deformation of the extracellular matrix. Th e pulling of collagen fi bers during needle 

manipulation may transmit a mechanical signal, through deformation of the extracel-
lular matrix, to cells such as fi broblasts that are abundant in connective tissue. Th e sub-
sequent signal transduction events may contribute to the eff ect of “De Qi.”

Clinical Evidence of Pediatric Acupuncture
In order to validate the eff ectiveness of acupuncture in various clinical conditions, a rig-
orous scientifi c study design should be applied through randomization, double-blinded, 

Figure 6-3. Th e local connective tissue changes caused by rotation of acupuncture 
needle and direct insertion of acupuncture needle without rotation. (Adapted from 
Mechanical signaling through connective tissue: mechanism for therapeutic eff ect of 
acupuncture FASEB 2001; 15:2275–2282.)
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or sham-controlled intervention. Although several specifi c problems related to acu-
puncture clinical research are frequently mentioned in the literature—most notably that 
acupuncture is an intervention that advocates individualized treatment—the number of 
high-quality adult acupuncture clinical studies is rapidly increasing. Only a few pediatric 
acupuncture clinical research studies have been conducted, and the majority of pediatric 
acupuncture clinical studies in literature are case reports and treatment outcomes.

Most pediatric acupuncture studies consist of case reports, case series, or interven-
tion studies poorly designed for effi  cacy assessment. Only a few studies have followed 
the rigorous scientifi c guidelines, and the results derived from even these studies may be 
invalid owing to small sample size, active sham, placebo control, and limited duration of 
treatment, and follow-up period. Th ese studies involve acupuncture for the treatment of 
asthma, chronic pain, smoking cessation, nocturnal enuresis, postoperative vomiting, 
postextubation strider, postoperative pain, chemotherapy-induced nausea and vomit-
ing, and allergic rhinitis. Th e acupuncture points used in these studies are summarized 
in Table 6-1.

ASTHMA

In TCM, acute asthma attacks can be diff erentiated into cold, heat, or yang defi ciency 
patterns on the basis of the presentation. Usually the cold pattern of an asthma attack is 
brought on by respiratory tract infection, stress, or allergy. In contrast, the heat pattern 
is brought on by the attack of wind-heat, in which patients tend to exhibit signs of heat. 
Th e defi ciency pattern usually responds well to bronchodilator treatment. Based on 
the description in TCM, the patient simply gives up the struggle to fi ght for breath and 
has no strength left . Many acupuncture points used for asthma treatment, for example 
LI-4, are commonly used to expel wind in both cold and heat patterns. BL-13 and LU-9 
are commonly used simultaneously to tonify the lung. Other acupuncture points such 

Table 6-1. Acupuncture Points in the Literature for Problems

Clinical Entity Acupuncture Points

Asthma LI-4, 11; UB-13; LU-7, 9,10; ST-36; Sp-6; KI-3

Migraine GB-20, 40, 41, 42; GV-20; LI-3; TH-3, 5

Allergy rhinitis EX-HN 3, 8; ST-36

Nocturnal enuresis CV-3,4,6, UB-23, 28, 32, 33, 60; Sp-6,9; KI-3; ST-44

PONVa PC-6, UB-10,11; GB 34; K-K9b

Postop abdominal pain ST-36

aPONV: Postoperative nausea and vomiting.
bKorean hand acupuncture point.
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as LI-11, LU-7, LU-10, PC-6, ST-36, SP-6, and KI-3 are primarily used for ventilating the 
lungs, invigorating the spleen, and tonifying the kidneys.

Th e majority of publications available in the literature are case reports and series of 
treatments. Gruber and colleagues (2002) conducted the following clinical study to test 
the effi  cacy of laser acupuncture as a prophylactic treatment for children and adoles-
cents with exercise-induced asthma. A total of 44 children and adolescents were ran-
domized into single laser acupuncture treatment and a placebo-controlled group. Th e 
interventions were administered in random order on two consecutive days. Pulmonary 
functions were measured before intervention and aft er intervention using cold-air 
challenge. Th e investigators found there was no diff erence between laser acupuncture 
and the placebo-controlled groups in force expiratory volume in 1 second (FEV1) and 
maximal expiratory airfl ow at 25 remaining vital capacity (Figure 6-4).

Stockert and colleagues (2007) enrolled 17 children between 6 and 12 years of age with 
intermittent or mild persistent medical asthma in a randomized, placebo-controlled, 
double-blinded pilot study. Eight children were randomly assigned to receive laser acu-
puncture for 10 weeks and probiotic treatment in the form of oral drops for 7 weeks. 
Nine children were randomly placed into the control group to receive a non-functional 
laser pen and were given placebo drops. Laser acupuncture and probiotics signifi cantly 
decreased mean weekly bronchial hyper-reactivity. Th ey did not fi nd ten weeks of laser 
acupuncture and probiotic treatment to have a signifi cant eff ect on FEV1, quality of life 
criteria, and the use of additional medication. Th e laser acupuncture group had fewer 
days of acute febrile infections when compared to the control group. Th e laser acu-
puncture and probiotics had a benefi cial clinical eff ect on bronchial hyper-reactivity in 
school-age children with intermittent or mild persistent asthma and, this eff ect may be 
helpful in the prevention of acute respiratory exacerbations.

HEADACHE

In traditional Chinese acupuncture theory, pain is the result of the obstruction of vital 
energy “Qi.” Th e application of acupuncture and related interventions to the appropri-
ate acupuncture points can restore the fl ow of vital energy and eliminate or reduce pain, 
for example, migraine. Acupuncture analgesia has a neurophysiological basis, that is, 
an intact nervous system is needed for the transmission of acupuncture signals from 
the peripheral to the central nervous system (Lim, Loh, Kranz, & Scott, 1977), thereby 
altering the central and peripheral secretion of neurotransmitters and the release of 
endogenous opioids. Several acupuncture points are recommended in the adult litera-
ture as treatment for migraine (Figure 6-5) (Allais et al., 2002).

Pintov and colleagues (Pintov et al., 1997) investigated the eff ectiveness of acupunc-
ture in childhood migraines. Twenty-two children with migraines were randomly 
divided into true acupuncture groups and placebo acupuncture groups. Ten healthy 
children were included as controls. Opioid activity in blood plasma was assayed by the 
total (panopioid) activity with an opiate radioreceptor assay and the β-endorphin-like 
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immunoactivity by radioimmunoassay. Th e true acupuncture led to a signifi cant clinical 
reduction of migraine frequency and intensity. Th e total panopioid activity in plasma 
showed a gradual increase in the true acupuncture group that correlated with the clin-
ical improvement. Aft er the tenth treatment, the values of opioid activity in the true 
acupuncture group were similar to those of the control group, whereas the plasma of 
the placebo acupuncture group showed insignifi cant changes in plasma opioid activity. 
Similarly, a signifi cant increase in the β-endorphin level was observed in the children 
of the true acupuncture group as compared to pretreatment or the placebo acupuncture 
groups. Th is suggests that acupuncture may be an eff ective treatment in children with 
migraine headaches by enhancing the release of endogenous opioids. A prospective, 
randomized, double-blind, placebo-controlled trial of low-level laser acupuncture was 
performed in 43 children with chronic headache. Patients were randomized to receive a 
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course of four treatments over four weeks with either active or placebo laser. Th e mean 
number of headaches and the severity of headache per month decreased signifi cantly in 
the laser acupuncture treatment group (Gottschling et al., 2007).

SMOKING CESSATION

A double-blinded, randomized, placebo-controlled clinical study was conducted 
(Yiming et al., 2000) to evaluate the effi  cacy of laser acupuncture treatment and sham 
acupuncture in a group of 330 adolescent smokers. At 4 weeks’ and 3 months’ follow-
up, there was no signifi cant diff erence in the rates of smoking cessation in the true and 
sham acupuncture groups.

NOCTURNAL ENURESIS

Nightly bedwetting aff ects about 10 of 7-year-old children, with a wide range of fre-
quencies between populations (Monda & Husmann, 1995). Th e affl  iction is oft en linked 
to major social maladjustments and occupies considerable time in general practice. 
From the age of seven there is a spontaneous cure rate of 15 per year, such that few 
remain aff ected aft er the age of 16 years. Th ere are two types of nocturnal enuresis: type I, 
primary, with at least three nightly episodes in children over 7 years of age, where the 
child has always had the disorder; and type II, secondary, where the child has been dry 
for at least six months, but enuresis has recurred. Acupuncture and its related tech-
niques can be used for nocturnal enuresis. Capozza and colleagues (Capozza et al., 1991) 
randomized 40 children with primary nocturnal enuresis into desmopressin, acupunc-
ture, desmopressin plus acupuncture, and placebo-controlled groups. Th ey found that 
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Figure 6-5. Th e acupuncture points used for migraine prophylaxis. (Adapted from 
Acupuncture in the Prophylactic Treatment of Migraine Without Aura: A Comparison 
with Flunarizine. Headache 2002; 42(9):855–861.)



A Pediatric Perspective on Acupuncture 115

children in both the desmopressin and acupuncture group had a high percentage of dry 
nights and that the combination of desmopressin and acupuncture together appeared 
to be most eff ective.

Radmayr, Schlager, Studen, and Bartsch (2001) randomized 40 children who suf-
fer from monosymptomatic nocturnal enuresis to receive desmopressin treatment or 
laser acupuncture treatment. Th e investigators found that the children of both groups 
had an initial mean frequency of 5.5 wet nights per week. At a 6-month follow-up, a 
completed success rate of 75 in the desmopressin group and 65 of laser acupuncture 
group was found. Th e investigators did not fi nd statistical signifi cance between these 
two interventions. A systemic review and meta-analysis by Bower et al. provides tenta-
tive evidence for the effi  cacy of acupuncture for the treatment of childhood nocturnal 
enuresis (Bower, Diao, Tang, & Yeung, 2005).

POSTOPERATIVE NAUSEA AND VOMITING

Postoperative vomiting is a signifi cant problem that can cause wound dehiscence, elec-
trolyte imbalance, and other complications. Multiple problems were identifi ed in stud-
ies investigating the use of acupuncture to manage pediatric postoperative vomiting 
conducted before 1997. Some of these problems included small sample size, the timing 
of acupuncture stimulation, perioperative anesthetic techniques, and appropriate con-
trol groups (Wang & Kain, 2002). Schlager, Off er, and Baldissera (1998), using laser 
stimulation of the P6 point in children undergoing strabismus surgery, found that the 
intervention signifi cantly decreased postoperative vomiting.

Chu and colleagues (1998) applied acupressure with acuplaster to BL-10, BL-11, 
and GB-34 acupuncture points as prophylactic treatment for postoperative vomiting 
in children undergoing strabismus surgery. Th e investigators randomized a total of 65 
children between ages of 3 and 14 years into a placebo or an acuplaster group. Th e inter-
ventions were administered the night before surgery, and anesthetic techniques were 
standardized using halothane, nitrous oxide, and oxygen. Th ey found that signifi cantly 
fewer patients developed postoperative vomiting in the acuplaster group as compared 
to the placebo group during the fi rst 24 hours following surgery.

Shenkman and colleagues (1999) used acupressure-acupuncture at the P-6 point on 
the wrist. A total of 100 children were enrolled into this study, and were randomized 
into the study and sham groups. Th e study group of children received acubands bilater-
ally and the sham group received no pressure beads at two sham points prior to induc-
tion. Aft er induction, acupuncture needles were substituted for the beads and were left  
in place until the next day. Standardized anesthetic management was administered to 
all participants. Th e investigators did not fi nd signifi cant diff erences in the episodes of 
emesis between the two groups.

Schlager, Boehler, and Puhringer (2000) applied acupressure at the K-K9 acupunc-
ture points 30 minutes before induction and kept the acupressure in place for 24 hours 
in a group of children undergoing strabismus surgery (Figure 6-6a,b). Th ey found that 
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children in the acupressure group had a signifi cantly lower incidence of vomiting as 
compared to the placebo group.

Somri and colleagues (2001) compared the anti-emetic eff ect of P6 acupuncture with 
ondansetron and a placebo in a group of children receiving dental surgery. Th ey found 
a signifi cant decrease in the number of patients who vomited and also in the total num-
ber of vomiting episodes in two treatment groups as compared with the placebo group. 
Th ere was no diff erence between the acupuncture and ondansetron groups.

Rusy, Hoff man, and Weisman (2002) used electrical stimulation of acupuncture 
point P6 as a prophylactic postoperative nausea and vomiting treatment for children 
undergoing tonsillectomy with or without adenoidectomy. Th e investigators also found 
that children who received true electrical stimulation at acupuncture points PC6 had 
signifi cantly less postoperative nausea and vomiting.

Wang and Kain (2002) applied 0.2 cc of D50 glucose solution into bilateral acu-
puncture point PC6 as a prophylactic anti-emetic treatment for children aft er surgery. 
Th ey found that bilateral acupuncture points PC6 injections are as eff ective as intra-
venous droperidol in preventing early postoperative nausea and vomiting in children. 
A systematic review supports the use of acupuncture point PC6 stimulation in patients 
without anti-emetic prophylaxis. Acupuncture point PC6 stimulation seems to reduce 
the risk of nausea but not vomiting (Lee & Done, 2004).

Butkovic and colleagues (2005) compared the use of laser acupuncture and meto-
clopramide in preventing the development of postoperative nausea and vomiting. Th e 
investigators found that bilateral laser acupuncture PC6 stimulations are as eff ective as 
metoclopramide in preventing the development of postoperative nausea and vomiting 
in children.
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Figure 6-6. (a) Th e Korean hand acupuncture point K-K9. (b) Th e acupressure bead. 
(Adapted from Korean hand acupressure reduces postoperative vomiting in children 
aft er strabismus surgery. British Journal of Anaesthesia, 2000; 85:267–270.)
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Kabalak, Akcay, Akcay, and Gogus (2005) found that transcutaneous electrical acu-
puncture point stimulation is as eff ective as ondansetron in preventing postoperative 
vomiting following pediatric tonsillectomy. A meta-analysis of the acupunture points 
stimulation eff ect on postoperative nausea and vomiting in children indicates that acu-
pressure and acupuncture are eff ective treatment modalities for reducing postoperative 
vomiting in children. Acupuncture treatment is as eff ective as medication in reducing 
vomiting in children (Dune & Shiao, 2006). Acupuncture is also found to be eff ective as 
a treatment for chemotherapy-induced nausea and vomiting in adults. A crossover study 
was conducted in a group of children who received emetogenic chemotherapy (Reindl 
et al., 2006). Eleven children were enrolled into the study. Th e patients were random-
ized to receive acupuncture plus anti-emetics or anti-emetics alone. Twenty-two courses 
with or without acupuncture were compared. Th e benefi ts of acupuncture in adoles-
cents with respect to the reduction of additional anti-emetic medication were observed. 
Acupuncture therapy enabled patients to experience higher levels of alertness during 
chemotherapy and reduced chemotherapy-induced nausea and vomiting. Acupuncture 
may reduce anti-emetic medication and episodes of vomiting in pediatric oncology.

POSTEXTUBATION STRIDOR

Laryngospasm sometimes occurs aft er tracheal extubation. Bloodletting acupuncture 
has been used for treatment for various upper respiratory tract problems, particu-
larly those of laryngeal origin. A randomized controlled trial of 76 pediatric patients 
revealed that acupuncture with bloodletting at the LU-11 acupuncture point at the end 
of the operation may prevent laryngospasm. If laryngospasm developed, patients were 
immediately treated with acupuncture at either the LU-11 or LI-1 acupuncture points. 
Th e laryngospasm was relieved within one minute of acupuncture in all patients (Lee 
et al., 1998). However, Saghaei and Razavi (2001) conducted a randomized control study 
to determine whether bloodletting acupuncture can reduce the presence and severity 
of postextubation stridor. Th ey found that acupuncture bloodletting was ineff ective in 
reducing the severity of postextubation stridor.

Pain Management
Kim, Kim, and Yu (2006) applied capsicum plaster on to acupuncture points ST-36 to 
reduce the postoperative pain in children undergoing hernia repair (Figure 6-7a). One 
hundred and eight children were enrolled in the randomized controlled trial. Children 
in capsicum plaster at acupuncture points ST-36 had signifi cantly decreased postop-
erative pain (Figure 6-7b) and reduced opioid analgesic consumption during the fi rst 
24 hours aft er surgery. Zeltzer and colleagues (2002) reported a study on the feasibil-
ity and acceptability of an acupuncture and hypnosis intervention for chronic pediat-
ric pain. Th ey found that children who received acupuncture and hypnosis treatment 
reported that it relaxed them and improved their pain.
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Allergy Rhinitis
Ng and colleagues (2004) compared the therapeutic eff ect of acupuncture for children 
with persistent allergic rhinitis. Sixty-two children were randomized into true and sham 
acupuncture groups, and the outcome measures included daily rhinitis scores, symp-
tom-free days, and visual analog scales before and aft er intervention. All participants 
received an intervention twice a week for a total of eight weeks. Th ere were signifi cantly 

lower daily rhinitis scores and more symptom-free days for the group receiving active 
acupuncture, during both the treatment and follow-up periods. Th e visual analog scale 
scores for immediate improvement aft er acupuncture were also signifi cantly better for 
the active acupuncture group. Th ere was no signifi cant diff erence in daily relief med-
ication scores and blood eosinophil counts between the active and sham acupuncture 
groups. Acupuncture treatment was eff ective in decreasing the symptom scores for per-
sistent allergic rhinitis and increasing the symptom-free days.
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Acupuncture Points
A unit of measurement called a “cun” is used to locate the acupuncture points. We use 
patients’ body habitus for the measurements. One cun is equal to the space between the 
distal interphalangeal joint and the proximal interphalangeal joint on the middle fi nger 
or the width of the thumb.

LI-4 (he gu): “Union Valley” is located between the fi rst and second metacarpal 
bones in the deep depression of the web space.

PC-6 (nei guan): “Inner Gate” is located 2–3 cun above the transverse crease of the 
wrist, between the tendons of m. palmaris longus and m. fl exor carpi radialis.

SP-6 (san yin jiao): “Th ree Yin Intersection” is located 3 cun above the tip of medical 
malleolus on the posterior border of the tibia.

ST-36 (zu san li): “Leg Th ree Miles” is located 3 cun below the patella and 1 cun lateral 
to the crest of the tibia.

BL-23 (shen shu): “Kidney shu” is located 1.5 cun lateral to the lower border of the 
spinous process of second lumbar vertebra.

LR-3 (tai chong): “Supreme torrent” is located in the junction of fi rst and second 
metatarsal bones.

Conclusion
Multiple series case treatments for pediatric patients were reported. Th ere are lim-
ited clinical trials being published in the peer review literature. More clinical research 
should be conducted in the future with larger sample sizes, and valid sham intervention 
to confi rm whether acupuncture and related interventions are eff ective as treatments 
for various medical problems in the pediatric population. With the development of 
translation medicine, problems that are more clinical in nature are being investigated 
under image techniques, and various markers have been identifi ed as predictors for the 
therapeutic eff ect of treatments.

A desired medical therapy should address the pediatric patient as a whole and 
emphasize wellbeing. Wellbeing is more than absence of diseases; it calls attention to 
optimal functioning and considers a patient’s background, family, belief, and culture. 
Scientifi c research supports the value of acupuncture for the prevention and treatment 
of nausea and vomiting and in pain management. When referring pediatric patients 
for acupuncture treatment, it is benefi cial to ask patients to maintain a symptom diary, 
to discuss with the patients what their treatment preferences and expectations are, to 
review issues of safety and effi  cacy with them, to identify and refer patients to qualifi ed 
pediatric providers, and to set up a follow-up visit to review the treatment results.

We anticipate more scientifi c evidence will soon become available that will help con-
sumers to determine the effi  cacy of acupuncture and its related interventions for many 
clinical problems in pediatric population.
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7
A Pediatric Perspective on Aromatherapy

MAURA FITZGERALD AND LINDA L. HALCÓN

KEY CONCEPTS

Essential oils have been used therapeutically and, for the most  ■

part, safely for millennia.
Essential oils are widely available to the general public and are  ■

currently used by many adults and children.
Clinicians need basic understanding of clinical aromatherapy in  ■

order to credibly and safely advise their patients.
Generalizing about essential oils is inappropriate because each  ■

has unique properties.
Children and teens have diff erent oil preferences relative to  ■

adults and also show some variation for scent preference based 
on ethnicity and gender.

■

Introduction

DEFINITION OF CLINICAL AROMATHERAPY

The word “aromatherapie” was fi rst coined by the French chemist Gattefossé in 
the early 1900s. Aft er suff ering a severe burn in a laboratory accident, Gattefosse 
healed the wounds by applying topical lavender oil. He then spent the rest of 

his career investigating the healing properties of essential oils or “aromatherapie.” Today 
aromatherapy oft en refers to nearly anything with a pleasant odor, including scented 
candles or potpourris. Although all essential oils are volatile and thus odorous, this 
common understanding of aromatherapy is misleading for several reasons: (a) many 
pleasant smelling substances have nothing to do with essential oils; (b) some essential 
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oils have an unpleasant odor; (c) inhalation is not the only way that aromatic oils can be 
used therapeutically; and (d) the word does not suggest that knowledge or caution are 
needed. In healthcare, it is preferable to use the term “clinical aromatherapy,” defi ned as 
the intentional use of plant essential oils by qualifi ed providers to promote and improve 
health or to treat disease.

SCOPE OF CHAPTER

Th is chapter will provide an overview of clinical aromatherapy, with examples focus-
ing on the use of essential oils in children and adolescents. Th e reader will gain knowl-
edge of the sources and processing of essential oils, as well as some of their properties 
and mechanisms of action. A brief history of the therapeutic use of essential oils 
provides the context for a discussion of current uses and common application meth-
ods are described. Th e chapter concludes with a review of key recent essential oils 
research on common health conditions among adults and children and a discussion 
of safety concerns.

History of Essential Oils
Most essential oil historians trace the fi rst use of distilled essential oils to at least 5000 
years ago. Th e earliest discoveries of distillation apparatus can be traced to that period. 
Evidence of early essential oil production has been found in Asia, the Middle East, 
North Africa, and Europe. Aromatic plant oils were used in embalming and for a vari-
ety of known health and cosmetic purposes in the ancient world. During the Middle 
Ages and, increasingly during the Renaissance, essential oils and hydrosols were used in 
perfumes, cosmetics and in health and specifi c industries (e.g., glove making).

Modern aromatherapy appeared in Europe in the early part of the twentieth century. 
Besides Gattefossé, other early modern pioneers in aromatherapy included Marguerite 
Maury, who set up the fi rst aromatherapy clinics in Europe and Jean Valnet, a French 
medical doctor who treated many medical and psychiatric conditions successfully using 
essential oils. Th e practice of aromatherapy is part of the larger fi eld of botanical medi-
cines and is increasingly recognized as a specialty fi eld within herbalism (Battaglia, 
2003; Lavabre, 1990; Lawless, 1995).

Description
Essential oils are complex mixtures of organic compounds that are produced by and 
stored in certain plants. Each essential oil is a unique chemical combination that may 
include hydrocarbons (terpenes), oxygenated compounds (alcohols, aldehydes, ketones, 
esters phenols, ethers and oxides, peroxides, furans, lactones and acids), and sulfur or 
nitrogen compounds (Tisserand & Balacs, 1995). Essential oils may be obtained from 
the roots, leaves, bark, resin, fruit, or fl ower petals of a plant. Some plants yield more 
than one type of essential oil; for example, neroli (Citrus aurantium var. amara) is pro-
duced from the fl ower of the bitter orange tree, whereas petitgrain oil (Citrus aurantium 
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subsp, amara) is obtained from the leaves (Battaglia, 2003). Some essential oils may be 
grown in diff erent parts of the world under varying climatic conditions, resulting in a 
degree of natural variability in their chemical profi les (Tisserand & Balacs, 1995). Some 
plants have developed essential oils with distinctly diff erent chemical compositions or 
chemotype. For example, thyme has six major therapeutic chemotypes and rosemary 
has three (Battaglia, 2003).

Once the plant or plant part is harvested, the essential oil is commonly extracted 
by distillation. Essential oils found in the fruit of citrus plants, however, are extracted 
by expression. A quality control chemical analysis such as gas chromatography can be 
performed to verify that the percentage of each constituent in the essential oil meets the 
standard set for that specifi c essential oil (Battaglia, 2003; Tisserand & Balacs, 1995). In 
order to reduce the risk of contamination with pesticides or fertilizers, organic cultiva-
tion and processing methods are recommended and becoming more common.

Essential oils used clinically should be labeled with the common and botanical name 
of the plant, part of the plant used, chemotype or variety if applicable, the country of ori-
gin, volume of oil, and the supplier. Batch numbers and expiration dates are desirable, 
but oft en not supplied. If the essential oil is diluted, the carrier oil or dilutant should be 
listed along with the percent of pure essential oil in the mixture. If the essential oil pur-
chased is a blend (more than one essential oil) all oils included should be listed. Ideally, 
the proportion of each oil in a blend should be listed; however, most suppliers consider 
this proprietary information. Additional information on the label may indicate whether 
the product was organically grown or has been certifi ed. When purchasing or using 
essential oils it is important to note the botanical as well as common name, as there are 
essential oils that have similar common names, such as true lavender (Lavandula offi  ni-
alis or Lavandula angustifolia) and spike lavender (Lavandula spica or Lavandula latifo-
lia) or Roman chamomile (Chamaemelum nobilis) and German chamomile (Matricaria 
recutita). Th ere are many species of plants that are commonly called eucalyptus or tea 
tree, illustrating the importance of knowing the Latin name as an identifi er.

Methods of Administration
Th e method and route of essential oil administration depend on the desired dosage, 
condition being treated, characteristics of the patient, including age and medical con-
dition, properties of the essential oil, professional practice parameters, safety data, and 
patient preference (Halcón, 2002). Essential oils are commonly applied topically, by 
inhalation, by oral ingestion, or occasionally by rectal and vaginal routes. In the United 
States, inhalation and topical application are most common; however, a few oral enteric-
coated essential oils, such as peppermint and oregano, are available as over-the-counter 
supplements (Table 7-1).

Th e topical route is recommended when local, external action is desired, such as 
when treating a skin condition, wound, or muscular pain. Essential oils are lipid-soluble 
and are absorbed when applied to the skin; therefore, the topical route is also an option 
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to achieve systemic eff ects such as relaxation. With few exceptions, essential oils are 
never applied topically at full-strength but rather, are diluted with carrier oils. Carrier 
oils are vegetable oils derived from seeds or nuts and include: sweet almond, avocado, 
canola, evening primrose, jojoba, olive, rosehip, saffl  ower, sesame, and sunfl ower 
(Battaglia, 2003). Essential oils used topically generally should be diluted to concentra-
tions of 1–10 (Table 7-2). Dilution reduces the risk of skin irritation and increases 
the potential area of distribution. It is recommended that concentrations of 0.5–2 
be used with children because their skin is more permeable and more susceptible to 
irritation (Buckle, 2003).

Inhalation is oft en the best route for respiratory and sinus conditions (colds, sore 
throats, sinus congestion, cough) and for aff ecting mood and cognition (anxiety, ten-
sion, relaxation, stress, alertness, insomnia). Th ere are a number of ways in which 
an essential oil can be presented for inhalation. Th e simplest is to place a small amount 
(1–4 drops) of the essential oil on a tissue or cotton ball and inhale. Devices that dif-
fuse or vaporize the essential oil either heat the essential oil or have an air pump that 
disperses the essential oil into the air. Steam inhalation is benefi cial for treatment of 
colds and sinus or upper respiratory tract infections.

Ingestion of essential oils is controversial. It is much more common in France where 
physicians may prescribe oral or rectal doses of essential oils (Battaglia, 2003). Most 
aromatherapy organizations do not endorse the use of oral essential oils except by 
licensed providers with prescribing authority (Battaglia 2003; Buckle, 2003). Although 
not generally available in the United States, rectal suppositories containing essential 
oils are commonly used by medical aromatherapists in France. Given the high absorp-
tion potential of this route, it should be considered equivalent to oral administration 
and restricted to authorized prescribers. Th e vaginal route (douche, pessary, or tampon 
soaked in diluted essential oil) is occasionally used to treat vaginal infections.

Proposed Mechanisms of Biologic Effect
Th e roles of essential oils in plants are not fully understood but include preventing and 
treating infections, healing wounds, and repelling animal, and insect predators (Halcón, 
2002). Likewise, there is still much to be learned about the mechanisms and actions of 
essential oils in humans. A wide range of physiological and psychological actions are 
attributed to essential oils, including analgesic, anti-infl ammatory, antimicrobial, anti-
septic, decongestant, digestive, insecticide, relaxant, and sedative properties (Battaglia, 
2003; Buckle 2003). Th is is largely based on observation and analysis of the chemical 
components. More recent laboratory testing, particularly on antimicrobial properties, 
has enlarged the body of scientifi c knowledge (D’Auria, 2005; Halcón & Milkus, 2004; 
Hammer, Carson & Riley, 2004; Hammer, Carson, Riley, & Nielsen, 2006; Nelson, 1997; 
Papadopoulos, Carson, Hammer, & Riley, 2006; Tisserand & Balacs, 1998). Each essen-
tial oil has a diff erent profi le of actions but there is overlap as many oils share simi-
lar chemical compounds. Essential oils that are high in monoterpene alcohols (true 
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lavender, clary sage) or in phenols (thyme, oregano) are strongly antibacterial. Th ose 
high in esters (Roman chamomile, geranium) tend to be antispasmodic and calming 
(Battaglia 2003; Buckle 2003). Th e activity profi le of each oil is based on its unique 
combination of chemical compounds. True lavender (L. angustifolia), composed of 
30–40 monoterpene alcohols (linalool, geraniol), 46–53 esters (linalyl acetate, 
lavandulyl acetate) and many other compounds, has analgesic, antibacterial, antiseptic, 
sedative, and other eff ects (Battaglia 2003).

Essential oils are absorbed either through the skin or the mucous membranes, 
for example of the nasopharnyx, trachea, or lungs. Th e rate of absorption depends on 
location (skin, mucous membranes), patient characteristics (skin condition, circula-
tion), size of the area of application, essential oil concentration of the mixture, and 
viscosity of the carrier oil. Th e more volatile components of an essential oil both evapo-
rate and absorb more quickly. Covering the area of application will reduce evaporation 
and increase absorption (Tisserand & Balacs, 1995). Th e rate and amount of absorption 
is increased with larger areas of application, good circulation and the use of massage 

Table 7-1. Methods of Administration of Essential Oils

Inhalation

 Place 2–5 drops of essential oil(s) on a tissue or cotton ball.

  Diff usion device: Follow the manufacturer’s directions for application of essential oil. (Do not 
use fl ame- based devices around children.)

  Spray bottle: Mix 2–10 drops essential oil(s) in 1 ounce (30 ml) of water in a spray bottle. Shake 
immediately before spraying.

  Steaming: Add 3–6 drops of essential oil(s) into steaming water (not boiling). Place a towel 
over the head to direct the steam to the face. Close eyes. Steam for 5 minutes. Children must be 
attended at all times.

Topical

  Compress: Add 5–10 drops of essential oil(s) to 200 ml of water (warm or cold). Dip in 
compress material, wring out and cover area. Wrap in plastic wrap and cover with a towel to 
maintain temperature.

  Massage: Dilute essential oil(s) in a carrier oil or lotion and apply to the skin with gentle rubbing 
or therapeutic massage. Use low concentrations 1%–5%. Th e younger the child, the more dilute 
the solution should be. Common recommendations are infants and young children 0.5%–1%, 
school age children 1%–3%, adolescents and adults 2%–5%. Start with lower dilutions and 
increase if needed (Refer to dilution table).

Bath

 Foot bath: Add 2–5 drops to bowl of warm water.

  Full bath: Add 4–8 drops to 5 cc of dispersal solution (unscented bath oil, whole milk, milk 
power).

 Protect eyes from splashing.
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or heat. Rate of absorption is also higher if skin break down is present (Buck, 2004; 
Buckle, 2003).

Measuring the level of systemic absorption of the essential oil is complicated by the 
heterogenous chemical structure of each essential oil. Oft en analysis is done by mea-
suring two or three of the constituents that comprise the bulk of the essential oil. In 
an analysis of true lavender (Lavandula angustifolia) plasma concentrations of linalool 
and linalyl were measured. Lavender was applied to the skin in a 2 solution, and 
blood samples were drawn at intervals up to 90 minutes. A peak level of 120 ng/ml for 
linalool and 90 ng/ml for linalyl acetate was reached at 20 minutes. Neither component 
was detected at 90 minutes (Tisserand & Balacs 1995). Although this provides evidence 
for systemic absorption, there is little known about essential oil dosing, eff ects of patho-
physiological processes on therapeutic actions, or interactions with medications, herbal 
preparations or homeopathic remedies.

Although the exact mechanisms of action are unknown, several possibilities are 
likely. In topical applications essential oils are absorbed locally, resulting in direct eff ects 
(including anti-infl ammatory, anti-spasmodic, or antiseptic eff ects) on the tissue. With 
inhalation, there seem to be a central nervous system (CNS) response that forms the 
primary basis for the use of essential oils for mental calming or stimulation. It is pos-
tulated that inhalation of essential oils either triggers the olfactory nerve or that the 
volatile molecules are absorbed into the circulation through the mucous membranes 
of the nasal sinus. In either case, the primary site of CNS action is believed to be the 
limbic system, generating an eff ect on arousal and emotional response (Battaglia, 2003; 
Tisserand & Balacs 1995). Because of the volatile nature of the essential oils, there is 
always some inhalation, even in topical application.

Emotional and cognitive reactions to an essential oil may also be due to an indi-
vidual’s response to the odor or smell memory. Odors or scents evoke memories that, 

Table 7-2. Dilution Chart for Essential Oils

Drops of Essential Oil Placed 
in Carrier Oil or Lotion

Amount of Carrier Oil 
or Lotion (ml)

Solution 
(%)

1 5 1

2 5 2

3 5 3

4 5 4

5 5 5

1 10 0.05

1 20 0.25
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in turn, engender a variety of feelings and thoughts that may arouse, relax, or induce 
stress (Buckle, 2003). A number of studies have been carried out in animal models and 
in humans to better delineate eff ects of specifi c essential oils on cognition, memory, 
and emotional response. Results of these studies demonstrate complex interactions 
between the eff ects of essential oils, types of mental processes, and subject factors, such 
as preference for a given essential oil (Buchbauer, Jirovetz, Jager, Dietrich, & Plank, 1991; 
Buchbauer, Jirovetz, Jager, Plank, & Dietrich, 1993; Moss, Cook, Wesnes, & Duckett, 
2003; Sakomota, Minoura, Usui, Ishizuka, & Kanba, 2005).

Review of Clinical Applications
Aromatherapy texts and articles describe the use of essential oils in a variety of clinical 
situations for children and adults (Battaglia, 2003; Buckle, 2003; Maddocks-Jennings & 
Wilkinson, 2004; Price & Parr, 1996). However, most recommendations are based on 
observational and experiential data, there is little human research on adults and even 
less involving children. Existing studies are oft en pilot work with small sample size and 
inadequate power to detect statistical diff erences. Many studies couple aromatherapy 
with another therapy such as massage or deep breathing, making it diffi  cult to measure 
the eff ect of each separately. Some published studies also use a number of essential oils 
in a blend, making it diffi  cult to evaluate the eff ects of individual oils, or if there was no 
eff ect, to determine if there might have been an eff ect for one of the essential oils that 
was masked by antagonistic or synergistic interactions. Even when the study includes 
randomization and a placebo control it is diffi  cult to blind the subject and evaluator 
because of the distinctive odors of essential oils. Many studies do not have adequate 
information about the procedures and methodology, and oft en the essential oil(s) used 
are listed only by common rather than botanical name. Chemical analyses of essential 
oils are oft en not included in published reports. Early studies tended not to note the 
presence or absence of adverse eff ects although more recent studies are more likely to 
include this valuable information. Clinical conditions for which there is some research 
regarding effi  cacy of aromatherapy include pain, insomnia, dermatologic conditions, 
anxiety, and nausea.

Th e majority of research and experiential data is based on experience with adults 
and then applied to children; however, children may have scent preferences that are 
quite diff erent from the preferences of adults. Generally children are more likely to 
react positively to sensory experiences with which they have some familiarity. Children 
become familiar with smells in the home where they are exposed to cooking odors, 
perfumes, and plants. When the scent preferences of 87 school age boys and girls of 
Latino and non-Latino Caucasian ethnicity were compared, it was noted that subjects 
preferred lemon (Citrus limon), sweet orange (Citrus sinensis), spearmint (Mentha spi-
cata), and peppermint (Mentha piperita) over ginger (Zingiber offi  cinalis) and lavender 
(Lavandula angustifolia). Girls were more likely to report feeling happy when smelling 
sweet orange than boys, and male Latino boys were more likely to describe peppermint 
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as energetic than non-Latino Caucasian boys. Children usually identifi ed the smell with 
a common substance such as spearmint with gum; however, some children described 
much more evocative scent triggered memory associations stating it reminded them 
of “a fl ower in Ecuador” or “my grandmother’s house.” Nearly all children in the study 
were willing to try aromatherapy, with only one subject dropping out. Children also 
were willing to continue to smell all six of the study essential oils even if they reported 
not liking one of the smells (Fitzgerald et al., 2007).

PAIN MANAGEMENT

Many essential oils are purported to be useful for pain management through analgesic 
and anxiolytic eff ects, including true lavender (Lavandula angustifolia), peppermint 
(Mentha piperita), rosemary (Rosmarinus offi  cinalis), lemongrass (Cymbopogon, cit-
ratus) and Roman chamomile (Chamaemelum nobile). Th e mechanism of analgesia 
is uncertain but it is postulated that it is related to modulation of pain perception by 
inhibiting nociceptive impulses or by activating the endogenous opioid system, which 
suppresses the pain impulses (Gobel, Schmidt, & Soyka, 1994). Th e aromatherapy may 
also change pain perception by setting a more pleasant environment or distracting from 
the pain experience (Gedney & Glover, 2004; Kerr, Casey, & Fillingim, 2004).

Essential oils or strong smells present at the time of a painful procedure may change 
the subject’s immediate response or later memory of the event. Goubet and colleagues 
conducted two studies on the eff ect of an odorous substance (vanillin, not an essential 
oil) on the pain response of neonates undergoing heel stick procedures or venipunc-
ture. In the fi rst study, neonates were randomly assigned to exposure to vanillin scent in 
advance and during the blood draw (familiar scent), exposure to scent only during the 
blood draw (unfamiliar scent), and to have no scent. Infants in the familiar-scent cate-
gory displayed a faster decrease in pain behaviors (crying, grimacing, movement) than 
the non-familiar and no-scent groups (Goubet, Rattaz, Pierrat, Bullinger, & Lequien, 
2003). A second study confi rmed the previous fi ndings and established that exposure to 
the odor in the crib versus exposure with mother did not aff ect pain response (Goubet, 
Strasbaugh, & Chesney, 2007). Adults exposed to essential oils of lavender or rose-
mary or a distilled water control indicated no change in pain rating between groups at 
the time the painful stimulus was administered. However, in retrospective evaluation 
subjects reported less pain intensity and pain unpleasantness aft er lavender treatment 
(and a trend in that direction with rosemary) as compared to the control group. Th e 
researchers postulated that the use of essential oils might have provided a pleasant olfac-
tory stimulus that led to more positive post-procedure appraisal (Gedney, Glover, & 
Fillingim, 2004).

Essential oils are oft en suggested for the treatment of headache. A series of experi-
ments that mimicked the possible mechanisms of headache and then tested the eff ect 
of peppermint and eucalyptus essential oils were conducted on 32 healthy adult male 
subjects. Th e situations were (a) increasing pressure applied to the scalp and the 
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middle fi nger of the right hand, (b) thermal pain induced by an electrical voltage, and 
(c) ischemic pain produced by applying a collar around the head and infl ating it while 
the subject rhythmically bit on an object. Diff erent strengths and combinations of 
peppermint (Mentha piperita) and eucalyptus (Eucalyptus unknown sp.) diluted in 
ethanol and a placebo control of ethanol were applied to the subjects’ forehead and 
temples and left  on for 3 minutes. Measurements included EMG activity of the temporal 
muscle, EEG, self-report of pain, and current mood state. Peppermint and eucalyptus 
oil mixture in ethanol had a stronger impact on muscle-relaxation and on performance-
related activity and concentration. Sensitivity to pressure was not reduced by any 
preparation, but peppermint in ethanol was the strongest in reducing ischemic pain. 
Eucalyptus in ethanol and the placebo resulted in no signifi cant reductions (Gobel, 
Schmidt, & Soyka, 1994).

Essential oils have traditionally been used for abdominal conditions such as irri-
table bowel, constipation, and functional abdominal pain. Essential oils classifi ed as 
antispasmodics or carminatives (the property of relaxing abdominal muscles and 
improving peristalsis) such as Roman chamomile (Chamaemelum nobile), sweet fen-
nel (Foeniculum vulgaris), peppermint (Mentha piperita), and ginger (Zingiber offi  cina-
lis) are frequently recommended (Battaglia, 2003); however, most clinical research has 
focused on the use of peppermint.

Research on the eff ectiveness of therapies for treatment of abdominal pain or irrita-
ble bowel syndrome (IBS) is challenging, due to lack of understanding of the pathophys-
iology of many gastrointestinal conditions, overlap and multiplicity of symptoms, and 
variation in expression of symptoms. Systematic reviews and meta-analysis of enteric-
coated peppermint and traditional therapies (including peppermint) for IBS in both 
children and adults have reported mixed results. A review of clinical trials reported that 
eight out of 12 placebo-controlled studies found signifi cant results in favor of pepper-
mint (Grigoleit & Grigoleit, 2004), while another review of eight randomized control 
trials reported three with evidence favoring peppermint, two showing no eff ect and 
three with inadequate methodological information (Pittler & Ernst, 1998). Research 
problems commonly cited included lack of common diagnostic criteria, brief evalu-
ation periods, and not including a washout period between cross-overs. A review of 
clinical research on a number of conventional and CAM therapies for IBS found similar 
issues on most studies of treatment for IBS; the authors concluded that there is no strong 
evidence based research for many common IBS treatments (Fennerty, 2003).

Th e pain reduction effi  cacy of peppermint essential oil in children with IBS was 
evaluated in a randomized, double-blind, controlled trial that included 42 subjects 8 
years of age or older, who met the Manning or Rome criteria for IBS. Subjects received 
either peppermint oil as Colpermin (an enteric capsule containing 187 mg of pepper-
mint oil) or a placebo three times daily. Th e study lasted 2 weeks, which may be an 
inadequate amount of time for full evaluation. Th e children receiving the peppermint 
showed signifi cant improvement in severity of pain and no signifi cant diff erence in 
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other GI symptoms such as abdominal rumbling, distention, belching, or gas. Th ere 
were no adverse drug reactions reported. Th e investigators concluded that peppermint 
oil is useful for the treatment of pain related to IBS in children (Kline, Kline, Di Palma, & 
Barbero, 2001).

Although not a study of children, a randomized, placebo-controlled, double-blind 
study of 96 adults diagnosed with functional dyspepsia tested enteric capsules of pep-
permint oil and caraway oil to alleviate symptoms. Th ere was a statistically signifi cant 
reduction in pain, pressure, heaviness, and fullness, and an increase in ratings of clinical 
improvement (May, Kohler, & Schneider, 2000).

Massage with aromatherapy was studied for the treatment of dysmenorrhoea in 
Korean college students. Sixty-seven female college students were randomized to treat-
ment, placebo and control groups. Th e treatment group received 15 minute abdominal 
massage with a 4 solution of lavender (L. offi  cinalis), clary sage (Salvia sclarea), and 
rose (Rosa centifolia) in almond oil carrier, while the placebo group received 15-minute 
abdominal massages with almond oil only and the control group received no therapy. 
To attempt to blind the participants, both placebo and treatment groups were told they 
were receiving aromatherapy. Intensity of menstrual cramps was measured using a 
visual analog scale, along with impact on daily life. Th e aromatherapy group demon-
strated a decrease in severity of cramps over both the placebo (massage only) and the 
no treatment groups. No side eff ects were reported in any group (Han, Hur, Buckle, 
Choi, & Lee, 2006).

Further study of the aromatherapy for pain management is needed, particularly in 
pediatrics. However the relative safety of aromatherapy and the diffi  culty of managing 
chronic pain have led many researchers to suggest the use of aromatherapy alone or 
coupled with massage therapy as an adjunctive therapy, along with other pain manage-
ment strategies (Buckle, 1999; Howarth, 2004; Snyder & Wieland, 2003).

DERMATOLOGY AND SKIN INFECTIONS

Aromatherapy has traditionally been used for the treatment of skin conditions ranging 
from dry or irritated skin to burns and wounds. Th ere is little systematic research on any 
one condition and most citations are of observational clinical data without controls, or 
are single-case reports. For example, Forbes and Schmid (2006) report a case in which 
lavender essential oil was successfully used to treat plantar warts in an immunosup-
pressed adult cancer patient. Th ese types of reports are encouraging and suggest value 
in further research; but they do not constitute strong evidence.

Essential oils commonly recommended for acne include bergamot (Citrus ber-
gamia), geranium (Pelargonium graveolens), juniper (Juniperus communis), palma 
rosa (Cymbopogon martinii), German chamomile (Matricaria recutita), and tea tree 
(Melaleuca alternifolia) (Battaglia, 2003; Bensouilah, 2002). Topical tea tree (M. alterni-
folia) was compared to benzoyl peroxide in a randomized single-blind study of 124 
subjects. Subjects applied either a 5 solution of tea tree oil solution (M. alternifolia) 
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in a water-based gel or a 5 solution of benzoyl peroxide in water-based lotion applied 
to their faces (daily) for the 3-month study period. Although subjects were not told 
which preparation they were using, it was possible to identify the tea tree oil by smell; thus 
they were not considered blinded. Change in total number of lesions and skin tolerance 
was assessed monthly by an investigator who was blinded. Both preparations reduced 
mild to moderate acne. Th e benzoyl peroxide group improved faster and to a greater 
degree, but side eff ects of scaling, pruritus, and dryness were also greater (Basset, 
Pannowitz, & Arnetson, 1990). Th e authors also noted that a 5 solution of tea tree 
oil is fairly dilute and that stronger solutions might result in stronger eff ects.

Th e treatment of head lice (Pediculus humanus capitis) is a common concern in 
children and interest in essential oils has increased as lice have become resistant to 
commonly used chemical insecticides and concern has increased about the toxicity of 
these chemicals. An in vitro study was conducted to evaluate the reaction of head lice 
to hair treated with multiple experimental preparations, including single essential oils 
of tea tree (Melaleuca alternifolia), true lavender (Lavandula angustifolia), and pep-
permint (Mentha piperita), essential oil blends, coconut oil, a DEET (N,N-Diethyl-3-
methylbenzamide) preparation and an inert water-based gel (control). Transmission 
inhibition, irritancy, and avoidance activity of the lice was observed. Investigators 
determined that none of the preparations (including DEET) demonstrated enough 
benefi t to be recommended. However a number of the essential oil preparations were 
as eff ective as DEET with tea tree shown to have superior repellent and antifeedant 
properties (Canyon & Speare, 2007). In another in vitro study, peppermint (M. pip-
erita), eucalyptus (species not identifi ed), lavender (L. angustifolia), and orange (Citrus 
sinensis) essential oils singly and in combination were compared to a control ethanol 
and isopropanol-based mixture. All of the preparations were evaluated for their knock-
down eff ect on head lice. All essential oils showed signifi cant knock-down eff ect with 
peppermint in a 10 concentration having the greatest eff ect, while a 10 concentration 
of peppermint and eucalyptus in lotion was similar to a commercial pedicidal lotion 
(Audino, Vassena, Zerba, & Picollo, 2007). Commercial head lice products containing 
tea tree oil are widely available.

Although essential oils are sometimes recommended for eczema, they should be 
used with caution. In pilot study, eight children (ages 3–7) with atopic eczema were ran-
domly assigned to either scalp massage alone or scalp massage with aromatherapy. Th e 
children received massage one time per week by a massage therapist and mothers pro-
vided daily massage aft er consultation with the therapist. Mothers in the aromatherapy 
group selected three essential oils, which were then mixed in equal parts and diluted to 
a 2 solution in almond oil; a total of eight diff erent essential oils were used and each 
child had a unique blend. Mothers rated change in daytime irritation and nighttime dis-
turbance and mothers and medical practitioners rated general improvement. Th e study 
was conducted for 8 weeks. Nighttime and daytime disturbance scores dropped equally 
for both groups and general improvement scores were the same, indicating no benefi t 
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from the addition of the essential oil. In a follow-up evaluation, night-time distur-
bance scores increased for the aromatherapy group and the authors expressed  concern 
that contact dermatitis was provoked by the essential oil (Anderson, Lis-Balchin, & 
 Kirk-Smith, 2000).

Th ere is considerable and growing international literature on the use of plant essential 
oils against pathogenic microorganisms (Hayashi, Kamiya, & Hayashi, 1995; Maudsley & 
Kerr, 1999). In vitro studies suggest that some essential oils and their chemical com-
ponents have strong bactericidal action (Gustafson et al., 1998; Carson, Hammer, & 
Riley, 1996). Over the past 30 years, there have been many reports of the effi  cacy of 
tea tree oil (Melaleuca alternifolia) against bacterial pathogens. Many Staphylococcus 
aureus isolates (both antibiotic-susceptible and antibiotic-resistant) have been found 
to be susceptible to tea tree oil (Carson, Cookson, Farrelly, & Riley, 1995; Christoph, 
Stahl-Biskup, & Kaulfers, 2001; May, Chan, King, Williams, & French, 2000), suggest-
ing that it may be an eff ective adjunctive wound-care treatment. Initial case studies and 
pilot studies in humans appear encouraging. Tea tree oil was an active ingredient in a 
wound-care protocol used successfully to treat two cases of chronic MRSA-infected 
osteomylitis (Sherry, Boeck, & Warnke, 2001). Many essential oils have been recom-
mended to treat wounds in aromatherapy textbooks, including myrrh (Commiphora 
myrrha), German chamomile (Matricaria recutita), everlasting (Helichrysum italicum), 
and lavender (Lavandula angustifolia) (Battaglia, 2003).

NAUSEA

Aromatherapy is oft en recommended for nausea of any type, including motion sick-
ness and post-operative or chemotherapy-related nausea. Research on postoperative 
nausea has had mixed results. A randomized, placebo control trial of 33 adult post-
operative ambulatory surgery patients were exposed to 2 × 2 gauze pads prepared with 
2 ml of peppermint essential oil (Mentha piperita), 1 ml of isopropyl alcohol 70, or 2 ml 
isotonic saline and told to inhale with deep breathing. Nausea scores reduced in all 
three groups with no signifi cant diff erence between groups. Th e authors postulated that 
the deep breathing, which is frequently recommended to relieve nausea, might have 
been a confounding factor (Anderson & Gross, 2004). Alternatively, in a three-group 
randomized, placebo-controlled study of 18 women postoperative for gynecological 
surgery, there was a statistically signifi cant reduction in nausea in the group receiving 
peppermint essential oil as compared to the control (no treatment) and the placebo 
group (peppermint essence) (Tate, 1997).

INSOMNIA

Many essential oils are believed to have properties that will improve sleep; however 
specifi c studies or evidence are lacking. Wheatley (2005) noted that there is some evi-
dence to support the use of true lavender (Lavandula angutifolia), [Roman] chamomile 
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(Chamaemelum nobilis), and ylang ylang (Cananga odorata) for sleep, but that the evi-
dence is incomplete and diffi  cult to fully evaluate. Th e eff ect of lavender (L. angustifolia) 
on sleep was measured in a sample of 31 young adults who were monitored in a sleep 
lab for three nights. During the second and third nights, subjects held and inhaled a 
vial of lavender essential oil or distilled water (control) for 2 minutes out of each of 
four 10-minute periods before going to sleep. Th e order of exposure to lavender or 
water varied. Lavender was shown to increase the percentage of deep or slow-wave 
sleep (measured by polysomnogram) and also increased subjects’ reported vigor in the 
morning. In female subjects, lavender increased stage-2 light sleep and decreased rapid 
eye movement and wake aft er sleep onset latency, but it in males, it had an opposite 
eff ect (Goel, Kim, & Lao, 2005).

Lavender (Lavandula angustifolia) was also tested for sleep in a singleblind, random-
ized pilot study of ten adults with mild insomnia. Aft er baseline assessment, subjects 
were randomized into two groups, with group one receiving lavender (L. angustifolia) 
essential oil fi rst and almond oil second, and group two receiving the reverse. Subjects 
were not informed of the identity of the products. Treatments were administered by 
the subjects at home using a home diff usion device and there was a washout period 
of 1 week between treatments. A clinically signifi cant improvement in sleep was seen 
with the lavender group, with a tendency toward stronger eff ect in women and younger 
participants (<39 years of age) (Lewth, Godfrey, & Prescott, 2005).

Lavender administered with a foot and leg massage was delivered to 12 children in 
a residential home for children with autism. Th e aromatherapy massage was provided 
on three nights (1 week apart), within 2 hours before going to bed (massage had been 
included as an daytime activity previous to the study so that the children were famil-
iar with it). Subjects’ sleep was monitored every half-hour through the night. Analysis 
compared aromatherapy massage nights to non-massage nights and there was no sta-
tistically signifi cant diff erence between groups; however, the authors noted that their 
sample size was too small to detect clinically meaningful changes (Williams, 2006).

CHILDHOOD CANCER

Th e use of complementary and alternative therapies in the treatment of children 
with cancer has been described in a number of studies over the past decade (Bold & 
Leis, 2001; Fernandez, Stutzer, Maewilliam, & Fryer, 1998; Friedman et al., 1997; Kelly 
et al., 2000; Martel et al., 2005; Molasiotis & Cubbin, 2004). Patients and their parents 
described their use of a variety of therapies largely to improve health, reduce symp-
toms, and to feel more involved in care. Th e use of aromatherapy, either alone or with 
massage, in hospitals and in palliative care of children is considered to be safe and 
possibly useful for reduction of symptoms of pain, anxiety, and improvement of sleep 
(Styles, 1997). However, there are no large studies of individual essential oils’ effi  cacy in 
children with cancer.
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Although there is little published aromatherapy research in children, there is 
a growing body of research in adult cancer patients, usually for symptom management 
(Ernst, 2001; Kite et al., 1998; Zappa & Cassileth, 2003). Many of these studies are also 
hampered by small sample size, and oft en aromatherapy treatment is coupled with 
massage. In an analysis of eight randomized controlled trials, the use of aromather-
apy resulted in a short-term reduction of anxiety in four studies, although the eff ects 
on other symptoms such as depression, pain, and nausea were mixed. Th e researchers 
concluded that replication, longer follow-up and larger studies are needed to determine 
benefi t (Fellowes, Barnes, & Wilkinson, 2004).

In a randomized, controlled study of 46 adults with cancer in a day-treatment unit, 
subjects were divided into standard care or standard care plus aromatherapy massage. 
Groups were compared on measures of mood, quality of life, and intensity of symp-
toms. No diff erences were noted, but all of the patients in the aromatherapy massage 
group wished to continue the therapy (Wilcock et al., 2004). In a randomized, control 
trial, 42 adult patients with advanced cancer were assigned to massage, aromatherapy 
massage, or no treatment to evaluate the eff ects on sleep. Sleep improved in both the 
aromatherapy massage and massage groups, and depression decreased in the massage 
group; there was no change on pain intensity, anxiety, or quality of life indicators in any 
group (Soden, Vincent, Craske, Lucas, & Ashley, 2004). In a randomized study of 103 
adult cancer palliative care patients, subjects were assigned to massage or aromatherapy 
massage groups. Th ere was reduced anxiety aft er each treatment and overall improve-
ment in psychological, quality of life, and physical indicators for both groups, with 
the aromatherapy massage group improving to a greater degree (Wilkinson, Aldridge, 
Salmon, Cain, & Wilson, 1999). Imanishi et al. (2007) noted short-term reduction of 
anxiety in adults receiving twice-weekly aromatherapy massage. Wilkinson et al. (2007) 
compared 288 adult cancer patients randomly assigned to aromatherapy massage or 
usual care fi nding clinically signifi cant reduction in anxiety in the treatment group but 
no long-term diff erence between groups. Finally, Grahman, Browne, Cox, and Graham 
(2003) studied aromatherapy by itself in cancer patients undergoing radiation therapy. 
A blend of essential oils of [true] lavender (L. angustifolia), bergamot (C. bergamia) and 
cedar wood (Cedrus atlantica) were administered by inhalation to 313 subjects. Anxiety 
and depression were measured, with a reduction in anxiety seen only in the control 
group.

Infant Apnea
Olfactory stimulation as a therapy to prevent apnea was studied in 14 preterm newborns 
with recurrent apnea despite use of caff eine and doxapram. Although the intervention, 
vanillin, was not an essential oil, there may be a relationship to essential oils as olfac-
tory stimulants. Each infant served as his own control. Th e protocol was carried out 
over 3 days, day 1 to establish baseline, day 2 vanillin was introduced and infants were 
observed, and day 3 all vanillin was removed and infants were observed without scent. 
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Nursing staff  was aware of the scent, but not the purpose of the study. A decrease of 
44 in apnea without bradycardia and 45 in apnea with severe bradycardia was noted 
on day of scent exposure. Th ere was no signifi cant diff erence in apnea with moderate 
bradycardia (Marlier, Gaugler, & Messer, 2005).

ANXIETY

Aromatherapy is oft en recommended to reduce stress and anxiety. Th e diff erence 
between state and trait anxiety and stress is oft en not well defi ned or diff erentiated in the 
recommendations. It is diffi  cult to fi nd tools to measure state anxiety in young children. 
In a systematic review of aromatherapy studies, Cooke and Ernst (2000) did not fi nd 
strong evidence for the long-term treatment of anxiety with essential oils, but they did 
note a transient anxiolytic eff ect in many studies. Muzzarelli, Force, and Sebold (2006) 
randomized 118 adults about to undergo colonoscopy or esophagogastroduodenos-
copy to treatment (lavender essential oil) or placebo control (unscented grapeseed oil). 
Pre- and post-state anxiety was measured, and there was no identifi ed diff erence 
between groups. Th e authors noted that the pre-procedure anxiety level of both 
groups was high and that the fast-paced environment and short period of time for 
exposure to the essential oil may have overwhelmed any eff ect aromatherapy could 
have had. Both experimental and control groups reported that they found the scent 
pleasant.

Safety Concerns and Risks of Aromatherapy
Aromatherapy, especially when used topically or by inhalation, is a relatively safe 
therapy. However, there are safety issues to address. Common problems are toxicity 
from accidental ingestion and poisoning, skin irritation, allergic reactions, and pho-
totoxicity. Drug interactions are not well-delineated but should be considered, particu-
larly if the essential oil is taken orally.

Toxicity may be acute or chronic (Tisserand & Balacs, 1995). Acute toxicity oft en 
occurs with a single, large dose whereas chronic toxicity is associated with the use of 
smaller amounts over a longer time. Acute toxicity levels have been estimated using 
the Lethal Dose 50 (LD50) or the point at which 50 of subjects die from either oral 
or dermal exposure. Testing is conducted on animals (rodents and rabbits), and then 
extrapolated to humans. LD50 results should be interpreted cautiously since human 
physiology and skin characteristics diff er from animal models. Tisserand and Balacs 
(1995) categorized essential oils into four levels of toxicity, from most toxic (LD50 up to 
1 g/kg ) to least toxic (LD50 over 5 g/kg). Th e most toxic essential oils, such as penny-
royal, wormwood, and tansy, are never to be used in aromatherapy practice. However, 
some oils in the LD50 1–2 g/kg range, such as tea tree and basil, are in common use.

Acute toxicity is also evaluated by studying case reports of poisoning in humans. 
Based on these data, most essential oils have been found to be safe in the small quantities 
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(1–5 drops) in which they are usually recommended. However, aromatherapists some-
times use novel essential oils or essential oils of new chemotypes with no readily available 
safety analysis (Lis-Balchin, 1999). Although the LD50 for most essential oils exceeds the 
quantity in a standard bottle, severe reactions for some oils have been reported in both 
children and adults when quantities of 5–15 ml. were ingested (Tisserand & Balacs, 1995). 
Th ere are many recorded cases of accidental poisoning in children, usually between 
1 and 3 years of age. In some cases outcomes were severe, including death (Battaglia, 2003; 
Buckle, 2003; Tisserand & Balacs, 1995; Wilkinson 1991). It is important to discuss these 
issues with parents, as oft en they see complementary therapies as risk-free, as has been 
noted in case reports of accidental ingestions (Wilkinson, 1991). An accidental inges-
tion of an essential oil should be considered dangerous and poison control should be 
contacted. In order to reduce the chance of accidental ingestions:

Treat essential oils as medications and keep them out of the reach of young 1. 
children;
Buy essential oils only in bottles with an integral drop dispenser to minimize 2. 
the potential for ingesting large amounts; and
Buy essential oils that are clearly labeled, with labeling that includes all essen-3. 
tial oils in a blended product and the carrier oil that was used for dilution.

Chronic toxicity is more diffi  cult to assess as there are few published studies on the 
cumulative eff ects of specifi c essential oils. Symptoms are likely to be minor, such as 
nausea or headaches, and easily attributed to other causes. If children using an essential 
oil on an ongoing basis have vague or unexplained symptoms, it may be best to stop use 
for a period of time and evaluate. Henly, Lipson, Korach, and Bloch (2007) reported 
three case reports of prepubertal boys with unexplained gynecomastia. All three were 
using a topical product (shampoo, hair gel, lotion, or ointment) containing essential 
oil of lavender (L. angustifolia) and in one case lavender and tea tree (M. alternifolia). 
In all three cases the gynecomastia resolved when the product was discontinued. Th e 
authors noted estrogenic and antiandrogenic activity in in vitro testing of the essential 
oils and attributed the boys’ condition to topical exposure to essential oils. Critiques of 
this report noted that there may be other unknown environmental factors, the possible 
role of other product ingredients was not investigated, the dose or amount of essential 
oil exposure was not well-delineated, and there is a notable lack of reports of estrogenic 
eff ects among workers in the essential oil industry who would likely have much higher 
exposure (Kalvan, 2007; Kemper, Romm, & Gardiner, 2007). Again, however, eff ects 
specifi cally in children have not been well studied.

Additionally, there are minimal data available on potential drug interactions. 
Although systemic levels of essential oils are quite low when used by inhalation or top-
ically, children using a number of medications should be introduced to essential oils 
slowly to adequately evaluate potential interactions.
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When essential oils are applied to the skin there is risk of irritation, sensitization 
or allergic reaction, and phototoxicity (Tisserand & Balacs, 1995). Data on skin irri-
tation are inconsistent because (a) they oft en are derived from animal studies; (b) 
sensitivity is idiosyncratic; (c) damaged skin reacts diff erently than intact skin; and 
(d) children oft en have more sensitive skin than adults. Skin irritation, usually mani-
fested as contact dermatitis, occurs most oft en with essential oils that are high in 
aromatic aldehydes, oxidized hydrocarbons or phenols (Buckle, 2003; Guba, 1999 
part I). Only a few essential oils are classifi ed as severely or strongly irritant, and none 
of those are commonly used in aromatherapy practice. Moderately irritant oils include 
cinnamon (Cinnamomum zeylanicum), oregano (Origanum vulgare), clove (Eugenia 
caryophyllata), and thyme (Th ymus vulgaris); however, irritation can occur with any 
essential oil (Tisserand & Balacs, 1995).

To reduce the likelihood of irritation, essential oils for topical use should always be 
diluted in a carrier oil or lotion. Patch testing may be used to help determine if an essen-
tial oil will cause irritation in an individual. In order to conduct a patch test, dilute the 
essential oil in a carrier oil to at least double the intended strength. Apply the resulting 
solution to a small area of skin and cover with a small bandage for 24–48 hours. Observe 
for redness or other reactions. Any essential oil is likely to cause irritation if it comes in 
contact with the eyes or mucous membranes. For emergency treatment in these types of 
exposures, rinse the area with a bland vegetable oil (Guba, 1999, part I). If vegetable oil 
is not readily available, wash the skin with soap and rinse with water. If redness persists, 
a mild hydrocortisone ointment may be used on the skin.

Allergic sensitization also may occur with essential oil applications. Maddocke-
Jennings (2004) reported two cases of allergic sensitivities that developed aft er mul-
tiple exposures. In the fi rst case, a student who was learning aromatherapy massage 
experienced swollen, tingling and reddened hands which progressed to tracheal 
edema and shortness of breath. She was treated with antihistamines and recovered. 
Th e second case involved a student who experienced lightheadedness, tachycardia, 
and nausea aft er inhaling an essential oil. Th is student was removed from the source 
and monitored; no other treatment was necessary. Th e author noted that these are the 
only two cases of sensitivity to develop in this aromatherapy training program over 
a 10-year period. Essential oils with severe or strong risk of inducing sensitization 
are not commonly used (Tisserand & Balacs, 1995). Th ere is a slight increase in risk 
for sensitivity associated with the use of lemongrass (Cymbopogon citratus), laven-
der (Lavandula angustifolia or latifolia), may chang (Litsea cubeba), and ylang ylang 
(Cananga odorata) essential oils. Additionally, there may be cross-reactivity between 
essential oils and similar plants, for example Roman chamomile (Chamaemelum 
nobile) should not be used if there is a known allergy to plants from the Compositae 
family (Battaglia, 2003).

Phototoxicity or increased sensitivity to ultraviolet light may occur with essen-
tial oils that contain furanocoumarins. Phototoxicity is a concern with topical 
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application on exposed skin and is most likely to occur with bergamot (Citrus ber-
gamia), lime (Citrus medica), cumin (Cuminum cyminum), and angelica (Angelica 
archangelica). It may also occur with lemon (Citrus limonum), bitter orange (Citrus 
aurantium var. amara), and grapefruit (Citrus paradisi) (Guba, 1999, part I). Some 
preparations containing bergamot have had the furanocoumarins removed and 
will be labeled bergaptene-free or furanocoumarin-free (FCF) (Tisserand & Balacs, 
1995). Children with light skin tones are at higher risk for phototoxicity and subse-
quent sunburn.

Th ere is a body of largely anecdotal and sometimes contradictory information in 
the aromatherapy literature suggesting that some essential oils may be contraindicated 
in specifi c medical conditions. For example, it is oft en suggested that essential oils of 
rosemary (Rosmarinus offi  cinalis), thyme (Th ymus vulgaris), or sage (Salvia sclarea) are 
contraindicated when patients have high blood pressure, or that fennel (Foeniculum 
vulgaris), hyssop (Hyssopus offi  cinalis), or sage (Salvia sclarea) should not be used in 
patients with epilepsy. Guba (1999 part II) makes the case that these prohibitions may 
not be supported by science in that they are sometimes based on reports following toxic 
ingestions, and that documentation on the original observations sometimes cannot be 
found. In most cases, aromatherapy used by inhalation or topical application is unlikely 
to produce untoward systemic eff ects. However in a recent case study, Stafstrom (2007) 
documents seizures in a 7-month-old who was given an oral homeopathic remedy with 
thuja (Th uja accidentialis) and was receiving a herbal chest rub of sage (Salvia offi  ci-
nalis), eucalyptus, wintergreen (Artemisia absinthium), peppermint (Mentha peperita), 
and camphor (Cinnamomun camphora) several times a day. Wintergreen, thuja, and 
camphor are described as hazardous essential oils not recommended for general use 
(Battaglia, 2003; Tisserand & Balacs, 1995). Th e relative safety of aromatherapy was 
highlighted in an 8-year, observational study. In this study, 8,058 women on a childbirth 
unit received aromatherapy by topical application or inhalation. Only 1 of this sample 
reported side eff ects to the aromatherapy: nausea and vomiting was reported in 0.8 
of cases, rash/itching in 0.2, hay fever/watery eyes in 0.03, and precipitous labor in 
0.1 (Burns, 2000).

Essentials oils are generally a safe and gentle therapy; however, as noted above, 
there are a number of cautions. To increase the level of safety, incorporate the following 
guidelines when using essential oils in pediatric practice:

Educate parents in principles of safe application.1. 
Store essential oils in airtight dark glass containers in a cool place in order to 2. 
slow oxidation.
Limit oral applications unless prescribed as medications by healthcare provid-3. 
ers who have had extensive training in essential oils.
Use only two to three drops of essential oils at a time for inhalation applications.4. 
Use only diluted essential oils for topical applications (generally 1–3).5. 
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Consider the size and condition of the child when determining dose, use 6. 
smaller and more dilute doses for children who are very young, medically 
fragile, seriously ill, or taking a number of medications.
Conduct a patch test when there is a history of sensitivity or multiple allergies.7. 

Licensure
Th ere is no national certifi cation for aromatherapists in the United States. Individuals 
who have completed a qualifying program of study may sit for the registration exam 
off ered through the Aromatherapy Registration Council (www.aromatherapycouncil.
org). Upon passing this multiple choice examination covering basic therapeutic essen-
tial oils and safety principles, persons may use the title “Registered Aromatherapist.” 
Th ere are many aromatherapy education programs of varying lengths and foci. A 
few of these programs aim specifi cally to teach health professionals, and some off er 
their own certifi cations. Some of these programs are recognized through the National 
Associations for Holistic Aromatherapy (www.naha.org) (Lee, 2003). For more infor-
mation about essential oils and other complementary therapies, web-based modules 
for the public, and for health professionals may be accessed free at www.csh.umn.edu 
under the headings, “Taking Charge of Your Health” and “Education.”

Conclusion
Although the role of aromatherapy in specifi c health conditions needs to be better 
researched, it has been demonstrated to be a safe option for a variety of health concerns 
in children. Specifi c applications depend on the child’s condition, size, and preferences, 
and the comfort and knowledge level of parents and providers.
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KEY CONCEPTS

Chiropractic is the third largest heath care profession in the  ■

United States aft er medicine and dentistry, and the most utilized 
type of holistic health care.
All chiropractors are trained to treat infants and children.  ■

Chiropractors have the option of furthering their specializa-
tion through post-doctorate training certifi cation in pediatric 
chiropractic.
Th ere is a growing body of evidence in the literature as well as  ■

growing clinical experience that shows chiropractic to be a gen-
tle, safe, and eff ective treatment for many conditions experienced 
by the pediatric population.
Chiropractic care is safe and eff ective during pregnancy for back  ■

pain, when diagnostic imaging and medication may be contra-
indicated.
Chiropractic care during pregnancy may have benefi cial eff ects  ■

on the fetus, and may reduce labor time and certain complica-
tions during delivery.
Chiropractic care for newborns includes gentle palpation and  ■

adjustment of the spine and cranium to eliminate any structural 
stress experienced by the infant during pregnancy or delivery.
Birth trauma, nursing dysfunction, torticollis, colic, and refl ux  ■

are some of the conditions in infants that can be successfully 
treated with chiropractic manipulation.
Research shows that back pain in childhood is a strong predictor  ■

of back pain in adulthood. Chiropractic is appropriate for treat-
ing the growing incidence of back pain and headaches in children 
from the use of backpacks, computers, and hand-held devices.



Chiropractors may be a part of a multidisciplinary healthcare  ■

team that treats various developmental and neurological disor-
ders including ADHD and autism.
Chiropractors have an increasing role in treating pediatric sports  ■

and other injuries to facilitate rapid and complete healing, and 
prevent chronic conditions.
Research shows that chiropractic has a modulating eff ect on the  ■

nervous system and may reduce stress hormones like cortisol.

■

Introduction

A growing body of research is emerging that supports what chiropractors and par-
ents have observed for years: pediatric chiropractic is a gentle, safe, and eff ective 
treatment for many common pediatric conditions. Chiropractic is a uniquely 

American healing art that was founded in 1895 in Davenport, Iowa, and today has licensed 
practitioners in all 50 states, and countless countries around the world. Chiropractic is the 
third largest health care profession in the United States, and is the most commonly utilized 
of all the holistic healing arts. Most major insurance carriers cover chiropractic.

All chiropractors are trained in specifi c examination and adjusting techniques appro-
priate for infants and children. Additionally, there are many post-graduate courses in 
pediatric chiropractic off ering continuing education credit, as well as diplomate certi-
fi cation in pediatric chiropractic. As the clinical fi eld of pediatric chiropractic research 
expands every year, there is a need for research with larger cohorts and better method-
ology to provide “best practices” for this growing subspecialty.

Chiropractic Rationale and Therapeutic Interventions
Chiropractors employ a variety of techniques to restore normal biomechanics to the 
articulations of the spine, cranium, and extremities and modulate neurological and 
physiological function (Haldeman, 2004). Joint aberration is variously termed a joint 
restriction, joint dysfunction, or a subluxation. Th e procedures used to address this 
condition are interchangeably called adjustments, manipulations, chiropractic manip-
ulative therapy, or spinal manipulative therapy. An adjustment may be performed with 
the hands or with the aid of a mechanical instrument.

LOCAL AND SYSTEMIC EFFECTS OF SUBLUXATION

A subluxation aff ects function on both local and systemic levels. On a local level, a 
subluxation disrupts normal joint kinematics, causes irritation to related neurological 
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structures, aff ects resting muscle tone, disrupts blood fl ow to aff ected structures and 
alters normal cell histology, leading to infl ammation and pain (Figure 8-1). Clinically, 
a subluxation presents as restricted segmental range of motion at the aff ected joint, 
muscle spasm in local paraspinal musculature, and pain to palpation in the area of the 
subluxation. A subluxation can disrupt normal physiological function far from the site 
of articular derangement. Th ese changes are mediated through altered aff erent input to 
the brainstem, cerebellum, thalamus, and cerebrum (Haldeman, 2004). For example, 
Edwards found that neck muscle spindle aff erent activation, such as can occur second-
ary to a cervical subluxation, may infl uence central cardio-respiratory control via the 
intermedius nucleus of the medulla and the nucleus tractus solitarii (Edwards 2007).

CHIROPRACTIC ADJUSTMENTS

Chiropractors employ a variety of adjustment techniques to address a number of vari-
ables, including therapeutic intent, and characteristics of both the patient and present-
ing condition. Adjustments can be categorized based upon the velocity and amplitude 
of the procedure. Some techniques (such as diversifi ed and Gonstead methods) use a 
high-velocity, low-amplitude thrust (HVLA), while others (such as craniosacral therapy, 
sacro-occipital technique, Network and muscle energy technique) use a low-velocity, 
low-amplitude manoeuvre (LVLA).

Most HVLA adjusting techniques create an audible click, termed a cavitation, as the 
joint is brought from the physiological space into the para-physiological space (Figure 
8-2). Th is sound occurs as a result of a change in gas pressure within the enclosed joint 
capsule of the aff ected segment and indicates that a physiological alteration has occurred 
in the cellular structures of the aff ected joint (Leach, 1994). LVLA adjusting techniques 
bring a joint to the end of its passive range of motion using low-force or non-force 
procedures. Craniosacral therapy and other LVLA cranial techniques focus on gently 

Figure 8-1. Local eff ects of a subluxation.
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restoring normal motion to the cranial bones with the aim of relieving tension on and 
restoring function to underlying soft  tissues, including the dura matter and cortical tis-
sue (Upledger, 1983). No cavitation occurs with LVLA maneuvers, since the procedure 
stops before the joint enters the paraphysiological space.

SAFETY OF CHIROPRACTIC ADJUSTING

Delivering a chiropractic adjustment to a child is a relatively safe procedure. A system-
atic review of adverse events by Vohra in 2007 examining the literature of the past 110 
years revealed 11 cases of moderate or severe adverse events following spinal manip-
ulation in children, 7 of which involved a chiropractor (Vohra et al., 2007). Balanced 
against an estimated 30 million pediatric visits to the chiropractor in the US in 1997 (Lee 
et al., 2000), the estimated relative risk of adverse events in the pediatric population 
appears to be exceedingly small.

To increase safety, the chiropractor modifi es the adjustive procedure to account for the 
hyperfl exible pediatric spine. Th is hyperfl exibility results from the combination of imma-
ture cartilaginous bone and hyper-elastic ligaments, especially the zygapophyseal joints 
of the spine (Fysh, 2002). Procedural modifi cations to adapt the adjustive procedure to 
the hyperfl exibility of the pediatric spine include modifi ed contact and patient position-
ing, decreased force, and decreased amplitude of thrust (Fysh, 2002) (Figure 8-3).

Active Range of Motion

Passive Range of Motion

NEUTRAL

HVLA

LVLA

Paraphysiological Space

Figure 8-2. Range of movement in diarthrodial joints: In a LVLA (low velocity low 
amplitude) manoeuvre or adjustment, a joint is brought through the passive range of 
motion to the elastic barrier of resistance. A HVLA (high velocity low amplitude) dif-
fers in that a precise adjustment moves the joint beyond this initial barrier of resistance 
into the paraphysiological space, creating a cavitation. or “popping sound,” causing the 
joint range of motion to be restored. (Based on Sandoz’s chart in Leach 1994, and Bartol’s 
chapter in Gatterman 1995.)
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Physiological Therapies, Nutritional Supplementation, 
Exercise, and Lifestyle Advice

Chiropractors may employ a variety of physiotherapeutic techniques to support and 
enhance the adjustive procedure and the child’s overall health including gentle soft  tis-
sue massage, cryotherapy, heat, electrical stimulation, lymphatic drainage, and visceral 
manipulation. A basic tenet of chiropractic is that, in addition to full joint mobility, true 
health requires good nutrition to increase function and decrease infl ammation, proper 
rest, and an active lifestyle in an environment free of toxins and stress.

Frequency and Duration: Curative versus 
Preventative Care

CURATIVE CARE

During the initial visit, the chiropractor takes a complete history and performs an 
examination to evaluate both the child’s chief complaint and overall health status, pay-
ing special attention to the joints of the spine, cranium, and extremities. Duration and 
frequency of care for this curative segment depend upon many elements including: (a) 
the overall health status and age of the child, (b) the severity of the initial event that 
caused the subluxation, and (c) the duration of the subluxation at the time of initial 
visit (Fallon, 2005). Healing time is inversely proportional to age; the younger the child, 

Figure 8-3. Elise Hewitt, D.C. adjusting a baby.
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the shorter the duration and frequency of care needed to reach articular stabilization. 
Conversely, event severity is directly proportional to treatment duration and frequency 
(Fysh, 2002). Once curative care is completed, and stabilization and full function have 
been restored, the child is released from care.

PREVENTATIVE CARE

Subluxations don’t always cause pain or infl ammation as they do in adults, because 
of the elasticity of the child’s ligamentous and articular structures. Just as a cavity in a 
child’s tooth, the subluxation can go undetected without regular chiropractic check-
ups. Chiropractors recommend periodic spinal checkups for children, the frequency of 
which depend upon the child’s age, but vary from monthly in the fi rst 12 months of life, 
to once every 3 to 4 months in the older child (Fysh, 2002).

Th e body has an inherent ability to self-regulate and chiropractors postulate that sub-
luxations in the spine may interfere with these self-regulatory abilities, resulting in non-
symptomatic physiological dysfunction and eventual symptomatic disease. Research is 
beginning to elucidate how chiropractic adjustments produce benefi cial systemic phys-
iological changes. In a 2007 double-blind, placebo-controlled study, Bakris found chi-
ropractic adjustments to the cervical spine are “associated with marked and sustained 
reductions in blood pressure similar to the use of two-drug combination therapy” 
(Bakris, 2007). By measuring changes in somatosensory-evoked potentials in the frontal 
and parietal regions of the brain, Haavik-Taylor and Murphy demonstrated that cervi-
cal spinal adjusting,when compared to a passive head movement control group, alters 
cortical somatosensory processing and sensorimotor integration, thus leading to corti-
cal plastic changes (Haavik-Taylor, 2006). Th ese changes in blood pressure and cortical 
brain activity following an adjustment illustrate both the subluxation’s ability to interfere 
with host systemic health and the adjustment’s capability to restore and enhance health.

Etiology of the Subluxation in Children

INTRAUTERINE CONSTRAINT

A newborn infant may be engaged in their mother’s pelvis with their neck in a biome-
chanically stressed position, causing joint and muscle imbalances. Once outside the 
womb, the infant may display a preference for certain positions of the neck, with or 
without signs of discomfort. Th is can lead to nursing diffi  culty, torticollis, and/or pla-
giocephaly. Abnormal posture may go unnoticed, dismissed as within normal variance, 
or lead to clinical diagnosis and treatment. Chiropractic off ers a valuable resolution of 
conditions caused by intrauterine constraint.

BIRTH TRAUMA

Many factors infl uence the force on the infant’s spine during delivery, including the 
method of delivery (vaginal or caesarean), the presentation (vertex or breech), and use 
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of interventions (vacuum extraction or forceps). Even with optimal position and a mini-
mum amount of added force applied during delivery, the delicate spine may still be subject 
to assorted forms of injury. Various examples of severe neonatal morbidity and mortality 
attributed to birth trauma have been documented in the medical literature (Brand, 2006; 
Gottleib, 1993; Hughes, 1999; Tobwin, 1969). Serious sequelae of birth trauma may require 
surgical intervention and/or extended intensive care best managed in a hospital setting. 
Less severe birth trauma may present with more subtle signs and symptoms displayed 
by comparatively healthy newborns that may respond favorably to chiropractic manual 
therapy, namely KISS Syndrome and Blocked Atlantal Nerve Syndrome.

KISS Syndrome

Heiner Biedermann, MD, has proposed a concept known as the KISS (Kinematic 
Imbalances due to Sub-occipital Strain) syndrome. Th e strain exerted on suboccipital 
structures at birth may lead to symptomology that goes unnoticed, considered benign 
and self-limiting, but that may have an underestimated long-term eff ect on infant 
health. He describes two main forms of this syndrome he has observed in his pediatric 
practice: KISS I and II (Figures 8-4 and 8-5).

KISS I is characterized by fi xed laterofl exion: torticollis, unilateral microsomia, 
asymmetry of the skull, C-scoliosis of the neck and trunk, asymmetry of the 
gluteal area, asymmetry of motion of the limbs, and retardation of motor 
development of one side.

Figure 8-4. KISS I.
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Figure 8-5. KISS II.

KISS II involves fi xed retro-fl exion: hyperextension (during sleep), (asymmetric) 
occipital fl attening, shoulders pulled up, fi xed supination of the arms, inabil-
ity to lift  trunk from ventral position, orofacial muscular hypotonia, diffi  culty 
breast-feeding on one side. Biedermann reports using spinal manipulation to 
successfully treat over 20,000 infants with both forms of KISS syndrome, with 
no serious complications (Biedermann, 2005)

Blocked Atlantal Nerve Syndrome

Blocked Atlantal Nerve Syndrome has “three characteristic groups of symptoms: (a) 
Disturbance of motor responses, both in postural-tonic and kinesiological-phasic por-
tion; (b) A brain-stem component net central disturbance of negative regulatory sys-
tems; (c) Inclination to infections in the throat, nose and ear” (Gutman, 1990). Perinatal 
trauma can have lasting eff ects on the atlanto-occipital joints, and this can lead to a vari-
ety of structural, postural, functional, and kinesological disturbances including torticol-
lis, cranial asymmetry, delayed motor response, increased infections, and impairment 
of the hip, and sacroiliac joints. Th e infants studied showed improved symptomology 
 following manual adjusting of the atlas (Gutman, 1990).
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DEVELOPMENT OF SPINAL CURVATURES AND 
STAGES OF LOCOMOTION

A child’s entire spine is kyphotic at birth (Figure 8-6). Th e cervical lordosis forms by 
the third month as the child develops head control, especially in the prone “tummy 
time.” Proper spinal curvature formation is essential for shock absorption and spinal 
health in adulthood (Corrigan, 1998). Th e presence of chronic subluxations in the 
spine,  cranium, or extremity articulations can interfere with proper curvature forma-
tion and early motor development (Viholainen, 2002) Subluxations in the cervical or 
upper  thoracic regions of the spine inhibit lift ing and turning of the head in the prone 
position. Th e presence of cervical or thoracic subluxation may contribute to SIDS 
by preventing the baby from being able to lift  and turn the head while prone (Koch, 
1998, 2002). Th e lumbar lordosis develops towards the end of the fi rst year of life, as 
the child becomes weight-bearing during the acts of standing and walking. Th e sagi-
tal  spinal curves contribute to balance, movement facilitation and shock absorption, 
protecting the vertebrae,  intervertebral discs, ligaments, joint capsules, muscles and 
tendons from the gravitational forces involved in locomotion and an upright posture.

Cervical

Thoracic

Lumbar

Coccyx

Figure 8-6. Normal curvatures of the mature spine.
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Subluxation can impede the formation of these curvatures (oft en called a military or 
straight spine), create discomfort and premature spinal degeneration (Wiegand, 2003), 
as well as interfere with early motor development aff ecting brain patterning and coor-
dination. See Table 8-1 for symptoms of subluxation. Th e connection between improper 
development of the stages of locomotion and the appearance of the learning disability, 
dyslexia, is still poorly understood. Viholainen found signifi cant motor development 
diff erences in the fi rst 2 years of life between children with familial risk of dyslexia 
and those without such a family risk (Viholainen, 2002). Nicolson found that 80 of 
children with dyslexia had cerebellar impairment as demonstrated on behavioural and 
neuro-imaging tests (Nicolson, 2001). By modulating neurological function through 
correction of joint restriction, chiropractic may have a role in alleviating developmental 
delay in children (Figure 8-7).

Table 8-1. Symptoms of an Infant/Toddler that May Indicate the 
Presence of a Subluxation Impairing Proper Development of 

Spinal Curvatures and/or Locomotion

Dislikes lying in prone position

Poor head control

Persistent head tilt

Asymmetrical crawl

Abnormal gait

Delayed walking

Frequent tripping and falling

Poor balance

Figure 8-7. Asymmetrical crawl can indicate sacro-iliac subluxation.
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Recognizing the Child Who Needs a 
Chiropractic Evaluation

Subluxation can originate in a seemingly benign fall while the child learns to stand and 
walk, or in a more obvious trauma, such as a fall from a bicycle, motor vehicle accident, 
playground fall, or sports injury. Table 8-2 lists conditions that respond to chiropractic 
care. Table 8-3 lists behavioral changes oft en seen when a subluxation occurs following 
a fall or other trauma. An alert pediatrician may detect the presence of subluxations by 
history and examination as outlined in Table 8-4.

Chiropractic Care for Conditions of the 
Neonate and Infant

Infants can safely be adjusted within minutes of birth. Whether the birth is “normal” 
and uncomplicated, or “diffi  cult” with medical intervention, the birth process exerts 
signifi cant forces on the infant’s delicate spinal column (Geutjens, 1996; Tobwin, 1969). 
Th ere is a growing body of literature showing that chiropractic is eff ective at treating 
many conditions such as torticollis (Colin, 1998; Fallon, 1997; McCoy Moore, 1997; 
Smith-Nguyen, 2004; Toto, 1993), colic (Klorgart, 1989; Leach, 2002; Mercer, 1999; 
Olfsdottir, 2001; Pluharet, 1991; VanLoon, 1998; Wiberg, 1999), nursing dysfunction 
(Cuhel & Powell, 1997; Hewitt, 1999; Holtrop, 2000; Sheader, 1999; Vallone, 2004, 
2007), constipation (Eriksen, 1994; Falk, 1990; Hewitt, 1993; Marko, 1994; Quist, 2007), 



Table 8-2. Pediatric Conditions that Respond to Chiropractic Care

Neonate—Infant
 Colic/irritability

 Plagiocephaly

 Sutural ridging

 Torticollis/Head tilt

 Brachioplexus irritation

 Poor sleep

 Nursing dysfunction

 Gastroesophageal refl ux disease (GERD)

 Chronic constipation

 Sleep apnea or snoring

 Asymmetrical crawl or gait

Toddler
 Chronic ear infections

 Chronic upper respiratory infections

 Asthma

 Growing pains/foot or leg cramping

 Primary nocturnal enuresis

 Incontinence (bowel or bladder)

 Pervasive developmental disease*

 Seizures

School-Age Child and Adolescent
 Back pain

 Neck pain

 Headaches

 Scoliosis

 Spondylolisthesis

 Extremity injuries (chronic ankle sprains, shoulder pain, knee pain, etc.)

 Chronic abdominal pain

*Including autism, sensory integration disorder, ADD, ADHD, learning disabilities.

Table 8-3. Changes Following a Fall that Indicate the Presence of a Subluxation

Characteristic Change

Attitude Increased grumpiness, clinginess, frustration

Appetite Decreased appetite, increased abdominal discomfort

Sleep Sudden change in sleep habits—frequent waking, nightmares, diffi  culty 
falling asleep

Bowel habits Sudden onset of constipation or diarrhea

157
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Table 8-4. Clues Indicating the Presence of a Spinal Subluxation

Clues in the History
 In utero constraint
 Prolonged or precipitous labor
 Abnormal presentation or position during birth
 Assisted delivery (forceps, vacuum extraction, Caesarean section)
 Multiples (twins, etc.)
 Nursing diffi  culties
 Poor latch
 Irritated/painful maternal nipples
 Plugged ducts/mastitis
 Refusal to nurse on one side
 Irritability
 Sleep issues
 Easily awakens
 Wakes oft en
 Diffi  culty falling asleep
 Constipation/abdominal discomfort
 Unsteady gait/frequent tripping
 Delayed developmental skills (gross motor, fi ne motor, verbalization)
 History of chronic infection (upper respiratory, otitis media, etc.)
 History of trauma

Clues in the Examination
 Head tilt with or without rotation
 Plagiocephaly
 Sutural overlap/ridging
 Hyperactive startle refl ex
 Hyperactive gag refl ex
 Weak or shallow latch
 Decreased TMJ excursion
 Inadequate weight gain
 Discomfort in prone position
 Postural asymmetry
 Positive Adams test for scoliosis
 Decreased range of motion (spine or extremities)
 Abnormal gait
 Pronation syndrome
 Pain (back, neck, extremity)

 Muscular hypertonicity and/or weakness

and refl ux or GERD (Alcantara, 2005; Haldeman, 1974; Hipperson, 2004; Kiyomi, 
1978). Th e rationale for treating visceral conditions with chiropractic is its modulating 
eff ect on the autonomic nervous system, allowing end organs to function normally 
(Whelan, 2002).
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CONGENITAL AND POSITIONAL PLAGIOCEPHALY

Tension in the dural lining of the cranial bones secondary to intrauterine constraint or 
birth trauma can prevent the skull from expanding in response to brain growth. Th is 
results in a fl attening of the cranium adjacent to the area of dural tension. Congenital 
and positional plagiocephaly respond well to spinal and cranial adjustment (Philips, 
1996; Quezeda, 2004). Cranial adjusting reduces dural tension, allowing the cranial 
bones to expand as the brain enlarges. While the supine sleeping position prevents 
SIDS, it can increase pressure on the occiput, resulting in asymmetric cranial growth. 
Positional plagiocephaly can result when an infant has torticollis or a persistent pref-
erence for rotation to one side, leading to the development of a unilateral fl attening 
of the parieto-occipital region of the cranium. Mild cases respond to stretching exer-
cises and regular prone positioning. Severe cases are treated with molding helmets 
(Morrison & Chariker, 2006). Chiropractic restores normal range of motion to the cer-
vical spine, eliminating persistent rotation, allowing the skull shape to normalize over 
time. Chiropractic can be used in lieu of or concurrently with a molding helmet.

Chiropractic for the Toddler and 
Preschool-Aged Patient

OTITIS MEDIA

Chiropractic evaluation for children at the onset of otitis media is recommended to 
reduce antibiotics usage. Children who have already experienced a case of otitis media 



160 PEDIATRIC PERSPECTIVES ON SPECIFIC THERAPEUTIC APPROACHES

should be referred for chiropractic care to prevent a cycle of recurrence. Th ere is strong 
evidence for the chiropractic management of otitis media. Subluxation of the C1 verte-
bra and/or cranium may lead to constriction or closure of the Eustachian tube, which 
creates a pooling of fl uid in the middle ear cavity (Figure 8-8).

Chiropractors use gentle upper cervical adjustment, cranial adjusting of the tem-
poral, parietal and occipital bones, and lymphatic drainage to assist Eustachian tubes 
drainage (Philips, 1992). Th e majority of otitis media cases treated with spinal manip-
ulation resolve within 10 days, most responding to fewer than 5 adjustments (Fallon, 
1997; Fysh, 1996) and many requiring only one or two treatments (Froehle, 1996; Peet, 
1996; Phillips, 1992). Acute cases showed faster improvement with chiropractic, and 
much lower incidence or recurrence or surgical intervention (Fallon, 1998). Patients 
undergoing manipulation encountered fewer surgeries or subsequent episodes of acute 
otitis media (Mills, 2003).

CHRONIC UPPER RESPIRATORY INFECTION

Chiropractic has a valuable role in the integrative approach to upper respiratory infec-
tion. Th ese conditions may begin with bacterial or viral etiology, but can progress to 
become a low-level chronic condition consisting of sinus congestion, post-nasal drip, 
coughing, lung congestion, and reactive airway disease. Vertebral subluxations may 
increase the work of breathing, decreasing oxygenation and forcing the overuse and 
spasm of the secondary muscles of respiration including trapezius, anterior scalenes, 
sternocleidmastoid and pectoral muscles. In addition to spinal and rib adjustments 
to ease respiratory eff ort and improve tissue oxygenation, chiropractors integrate 

Figure 8-8. How a subluxation can create otitis media.

SUBLUXATION

MYOSPASM IN TENSOR VELI PALATINI MUSCLE 

OCCLUSION OF EUSTACHIAN TUBE

POOLING OF FLUID IN MIDDLE EAR

BACTERIAL/VIRAL GROWTH AND INFECTION

ANTIBIOTICS TO KILL 
BACTERIA

PATHOGEN 
REGROWTH 

REPEATED USE 
OF ANTIBIOTICS



A Pediatric Perspective on Chiropractic 161

myofascial release or massage, shiatsu refl ex points for the lungs and sinuses, lym-
phatic drainage techniques, and craniosacral and visceral manipulation to the respira-
tory diaphragm and thoracic outlet. Two studies show chiropractic manipulation and 
endo- nasal and nasal-specifi c techniques were eff ective at resolving sinusitis in adults 
(Folweiler, 1995; Oliver, 1998).

ASTHMA

Spinal manipulation has been proposed as part of an integrative approach to asthma 
for two reasons. First, vertebral subluxations appear to produce refl ex irritations of the 
somatic and autonomic nervous system, which could aff ect respiratory control mecha-
nisms; second, from neurological and biomechanical points of view, chest wall function 
or bronchial airway tone can be adversely aff ected by subluxation (Dhami, 1992).

Four randomized clinical trials plus a pilot, three cohort studies, one crossover inves-
tigation, and four case studies involving over 550 patients off er support for chiropractic 
in the management of asthma (Ali, 2002; Balon, 1998; Bockenhauer, 2002; Bronfort, 
2002; Garde, 1994; Guiney, 2005; Hunt, 2000; Jamison, 1986; Killinger, 1995; Lines, 1993; 
Nilsson, 1995, 1998; Peet, 1995, 1997). Case reports present a positive clinical eff ect of spi-
nal manipulation for asthma (Beyeler, 1965; Nilsson, 1988). In some studies, lung func-
tion improvements per se may not have been detectable (Balon, 1998; Bronfort, 2002), 
but quality of life scores improved by 10–28 (Bronfort, 2002). Several reports and 
case studies show a reduction in medication use for asthma aft er manipulation (Garde, 
1994; Jamison, 1986; Lines, 1993; Peet, 1995, 1997). Th e largest randomized clinical trial 
to date, comparing diff erent manipulative techniques in the management of asthma, is 
currently underway by Ali et al. in Australia. Preliminary results show manipulation 
may decrease cortisol and increase immunoglobulin A levels (Ali 2002).

ENURESIS

Studies involving over 200 patients suggest that chiropractic may play a role in man-
aging primary nocturnal enuresis (Blomerth, 1994; Gmmell, 1989; Lebouef, 1991; Reed, 
1994). Secondary diurnal enuresis caused by sacral joint trauma (common aft er falls) 
can alter bladder innervation by the sacral plexus located on the anterior surface of 
the sacrum. Chiropractic sacral adjustment restores normal neuro-modulation to the 
bladder, increasing the sensation of fullness and sphincter control.

Chiropractic Care for Conditions of the School-Aged 
Child and Adolescent Back Pain in the 

Pediatric Population
Chiropractic has an important role in the integrative approach to treating pediatric back 
pain (Lee, 2001). In school children, the lifetime prevalence of low back pain has been esti-
mated to be 20 to 51 (Balague, 1999; Olsen, 1992; Timela, 1997; Viry, 1999).  Th irty-fi ve 
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percent of children with low back pain at 15 reported continuous or recurrent pain at 
18 and 23 years of age, and had three times the incidence of disc herniation on MRI 
(Hestbaek, 2004). Children’s physical and psychological response to pain increases their 
risk of chronic pain in adulthood (Finley, 2005; Harreby, 1995, 1997). It is imperative that 
the most effi  cacious, cost-eff ective, minimally invasive, and evidence-based interven-
tions like chiropractic be put into practice to reduce the incidence of pediatric pain.

Ergonomic factors play a major role in the etiology of pediatric back pain. Improper 
use of backpacks is the major cause of neck and back pain aff ecting 97 of school chil-
dren, with female student showing double the incidence (Ancaster, 2006; Chow, 2005; 
Sheir-Neiss, 2003; Skaggs, 2006; Wall, 2003). Th e average backpack weight is 17 of 
the student’s body weight (Ancaster, 2006), in excess of the 10 proposed by pediatric 
chiropractors. One-third of Italian schoolchildren carried more than 30 of their body 
weight. Students without back pain were more likely to attend a school that banned the 
use of backpacks between classes (Sheir-Neiss, 2003). Th e increased contact pressure 
and asymmetric shoulder loading apparent with average backpack loads of 22 of body 
weight were associated with signifi cant pain and injury (Macias, 2005). Th e use of back-
packs has been linked to reduced lung capacity, especially in children with adolescent 
idiopathic scoliosis (Chow, 2005).

One cohort (Hayden, 2003) and three case studies (Hession, 1993; Kazemi, 1999; 
King, 1996) involving chiropractic spinal manipulation for low back pain in the pediatric 
and adolescent population have been reported. A recent prospective study showed that 
a majority of pediatric patients with low back pain [especially acute] respond positively 
to chiropractic treatment (Hayden, 2003). Spondylolysis is caused by hyperextension 
with rotation, causing injury to the posterior elements of the spine, most commonly at 
L-5, L-4, and L-3. Sports that commonly cause spondylolysis are gymnastics, wrestling, 
and weightlift ing (Moeller, 2001).

Studies of adolescent lumbar disc herniation, demonstrate the most prudent course 
of healthcare: begin with conservative chiropractic care and progress until a positive 
outcome is attained (Hession, 1993; Kazemi, 1999; King, 1996). Hession describes a pro-
gression from chiropractic fl exion-distraction to side-posture manipulation, with full 
recovery experienced by 8 weeks with no recurrence of complaints 16 months aft er 
treatment (Hession, 1993). Kazemi depicts a 120-week course of chiropractic treatment, 
yielding a Tae Kwon Do martial artist subjected to extreme physical challenge, pain-free 
at 1 year of follow-up (Kazemi, 1999). King reports an adolescent who begins chiroprac-
tic care, but ultimately undergoes surgery for disc removal aft er just 3 weeks of visits to 
both chiropractic and neurosurgeon (King, 1996).

NECK AND SHOULDER PAIN IN THE PEDIATRIC POPULATION

Th e prevalence of neck, shoulder, and back pain is increasing in the pediatric and ado-
lescent population, suggesting “a new disease burden of degenerative musculoskeletal 
disorders in future adults” (Grimer, 2006; Hakala, 2002). Chiropractic is ideally suited 
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to alleviate neck and shoulder pain, which increases with computer usage exceeding 2 
to 3 hours per day (Ehrmannet, 2002). A major review found chiropractic manipula-
tion reduced pain and enhanced range of motion for chronic and sub-acute neck pain 
in adults (Coulter, 1995). A randomized trial showed 85 of the manipulated group and 
69 of the mobilized group reported improvement, but the decrease in pain was 1.5 
times higher in the chiropractic group (Cassidy, 1992). Manual manipulation is superior 
to physical therapy for persistent neck pain (Koes, 1993). More studies on chiropractic 
for pediatric neck pain are needed. Chiropractic is a safe and eff ective treatment option 
in the integrative approach to pediatric neck pain.

PEDIATRIC HEADACHE

Up to 90 of all school age children experience headache. It is a common reason 
for pediatric offi  ce visits and the third most common reason for school absenteeism 
(Brna, 2005; Collin, 1985). Most patients continued to have headaches into adulthood, 
although the headache classifi cation oft en changes over time. Th e severity of headache 
when fi rst diagnosed is a predictor for headache chronicity (Brna, 2005). Cervicogenic 
headaches in children can come from cervical and/or occipital injury or subluxation. 
Chiropractors see pediatric headaches associated with repetitive stress, trauma to the 
head, neck, shoulder, and thoracic spine caused by computers and backpacks, poor 
 posture, irregular meals or dehydration, bruxism, braces, and stress.

Th ere is strong evidence that chiropractic is eff ective for migraine, cervicogenic, 
and tension-type headaches in adults (Bronfort, 2001; Nelson, 1998; Parker, 1978; 
Stodolny, 1989; Vernon, 1995; Wight, 1978). Nilsson’s randomized controlled trial on 
cervicogenic headaches found chiropractic decreased headache intensity, frequency 
and analgesic use (Nilsson, 1995). While clinical trials on pediatric patients have yet to 
be performed, case series and case reports on chiropractic care for pediatric headache 
patients show positive results (Anderson-Peacock, 1996; Hassel, 2004; Hewitt, 1994; 
Luellen, 2004), suggesting that children with headaches respond to chiropractic care. 
Th e most common type of secondary headache that chiropractors treat is sinus head-
ache associated with upper respiratory infection. Gentle chiropractic adjustments 
and cranial adjusting, as well as lymphatic massage, help drain lymph nodes, sinuses 
and Eustachian tubes.

TEMPOROMANDIBULAR DYSFUNCTION AND PEDIATRIC HEADACHES

Temporomandibular dysfunction (TMD) from dental malocclusion, braces, clench-
ing, and grinding (bruxism) is a commonly overlooked pediatric syndrome that can 
be concomitant with headaches. TMD is oft en associated with upper cervical subluxa-
tion and cranial restrictions. Chiropractors evaluate patients for TMD and alleviate the 
symptoms of jaw pain and headache with adjustments, massage and other therapeu-
tic modalities. Chiropractors oft en collaborate with dentists or TMD specialists when 
treating this condition.
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SCOLIOSIS

Several animal model studies show idiopathic scoliosis associated with aberrant verte-
bral growth, actually producing scoliosis by surgically placing external ring fi xers and 
spinal staples to mechanically alter vertebral growth and create a 35–40 degree scoliosis 
in 8 weeks. Histological analysis revealed disorganized chondrocyte development and 
paraphyseal density in the region of the staple blades (Aronsson, 1999; Bylski-Austrow, 
1999) and elevated synthetic activity on the convex side of the scoliosis (Antoniou, 
2001). Chiropractors hypothesize that mechanical forces associated with spinal sub-
luxations act like the “staples” and contribute to the development of scoliosis. Because 
the spine is rapidly growing in adolescents, abnormalities of chondrocyte development 
caused by subluxations may contribute to scoliosis. Periodic chiropractic evaluation 
and treatment to restore normal biomechanics to the spine may reduce the develop-
ment of scoliosis in at-risk individuals.

Morningstar and Woggon did a retrospective study on 19 patients whose Cobb 
angles ranged from 15 to 52 degrees. Aft er 4 to 6 weeks of chiropractic care, includ-
ing other rehabilitative therapies, there was an average reduction of the scoliosis Cobb 
angle of 62 or 17 degrees. Nine of the 19 patients were no longer classifi ed as scoliotic 
(Morningstar, Woggon, & Lawrence, 2004) Morningstar and Woggon point out that 
scoliosis patients tend to have “Librarian posture” with a forward head tilt, caused by 
an extension malposition of the occiput and atlas. Th e loss of cervical lordosis oft en 
precedes the onset of scoliosis. Subluxation at the atlanto-occipital junction aff ects the 
proprioceptive spinocerebellar loop resulting in idiopathic scoliosis. Clinically, reestab-
lishing the cervical lordosis with chiropractic manipulation before addressing the tho-
raco/lumbar curvatures produced the best results. In addition to chiropractic, specifi c 
spinal isometric exercises, proprioceptive neuromuscular re-education, cervical and 
lumbar lordosis restoration, muscle and ligament rehabilitation, and vibration therapy 
where utilized (Morningstar et al., 2004). Th ere have been many case reports of chiro-
practic causing cessation of back pain in older scoliosis patients (Tarola, 1994). A study 
by Lantz did not report signifi cant changes in curvature pre- and post-chiropractic 
treatment (Lantz, 2001), but Menke re-evaluated Lantz’s data and found that subsets of 
patients with greater amounts of curvature within fi ve vertebral joints were responsive 
to chiropractic manipulation (Menke, 2006).

Chiropractors are trained to evaluate children for scoliosis, and oft en conduct in-
school scoliosis screenings. Th e medical approach to scoliosis is to x-ray and “wait and 
see” for the rate and extent of progression, utilizing bracing or surgical rod insertion to 
limit progression. Chiropractors also conduct x-ray evaluation and monitor patients, 
but off er a pro-active approach to restoring musculoskeletal and biomechanical func-
tion and alignment, possibly preventing the onset or limiting the progression of scolio-
sis. Th e ideal integrative approach to pediatric scoliosis includes a regime of chiropractic 
care with monitoring of scoliotic progression or regression.
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CHIROPRACTIC AND DEVELOPMENTAL, BEHAVIORAL, 
AND NEUROLOGICAL DISORDERS

Research by chiropractic neurologists demonstrate that brain de-synchronization seen 
in the Pervasive Developmental Disorder (PDD) spectrum, including autism, Asperger’s 
and ADHD can be corrected by stimulating contra lateral spinal mechanicoreceptors 
(Melillo, 2004; Pedro, 2005). Integrative treatment for autism includes structured edu-
cation, supportive family counselling, behavior modifi cation training, diet modifi ca-
tion, including heavy metal testing and detoxifi cation, casein and gluten-free diet, and 
medication (Barnes, 1997). A number of case studies involving autistic children treated 
with chiropractic show encouraging outcomes (Aguilar, 2000). Th e fact that autism 
appears to be grounded in a broad spectrum of metabolic disorders (Neimark, 2007) 
suggests that an integrative approach including chiropractic deserves more research.

Chiropractic’s ability to modulate the nervous system is the rationale for the chiro-
practic management of ADHD (Giesen et al., 1989). Th e correction of cervical kyphosis 
may improve symptoms of ADHD, according to one author (Bastecki, 2004). A handful 
of case studies and single-subject design studies show good results with manipulation, 
but there is not enough evidence to make a broad hypothesis (Bastecki, 2004; Elster, 
2003; Giesen, 1989; Lovett, 2006; Phillips, 1991). Given the wide use of medications that 
are expensive and have side eff ects (Sandefur, 1987), further research on the chiropractic 
treatment of ADHD is warranted. Although no outcome studies on chiropractic’s eff ect 
on learning disabilities and sensory integration disorder have been done, chiropractic 
has been shown to improve central nervous system processing which is thought to be 
key in these disorders (Haavik-Taylor, 2007).

CHIROPRACTIC FOR INJURIES AND SPORTS-RELATED CONDITIONS

Chiropractic is an eff ective and safe treatment for pediatric sports and other inju-
ries. A child doesn’t have to be involved in a sport to develop a condition that requires 
care. Sports-related conditions encompass many of the everyday dents and dings that 
aff ect children. Toddlers fall, siblings wrestle, young children and teens play individual 
and team sports, carry heavy backpacks, and use computers and hand-held devices. 
Chiropractors can acquire post-graduate specializations in sports care. A doctor 
of chiropractic can become recognized as a Certifi ed Chiropractic Sports Physician 
(100 hours) or Diplomate of the American Chiropractic Board of Sports Physicians 
(300 hours).

Sports injuries, whether from trauma, misuse, or disuse, frequently result in joint 
restrictions and mechanoreceptor alterations causing pain, tissue damage, muscle ten-
sion, dys-coordination, and limited mobility. Th erapeutic exercises alone applied to a 
dysfunctional joint will result in impaired refl exive training. Chiropractic manipula-
tion restores full mobility to aff ected articulations, restoring normal mechanoreceptor 
function (Figure 8-2) and stimulating organized, rather than random, deposition of 
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reparative structural and neurological tissue. For the athlete who has noticed the fi rst, 
oft en subtle signs of incomplete joint function (such as tension, soreness, “cracking,” 
or limitation of movement), chiropractic care is the fi rst line of defense against a more 
serious injury.

Head Injuries

Chiropractic care for concussion or other less severe forms of head trauma focuses on 
the cranial sutures as well as the relationship between the head and neck. Addressing the 
atlanto-occipital articulation is of key importance in relieving the common occurrence 
of persistent headache and neck pain associated with cervical sprain/strain following 
trauma (Evans, 1992). Many chiropractors utilize cranial adjusting techniques to restore 
normal function of the cranial sutures. Chiropractic is contra-indicated for acute head 
injury involving fracture, unconsciousness, or subdural hematoma, but may be appro-
priate for patients who have had previous head injury and are medically stable.

Upper Extremity Conditions

Upper extremity musculo-tendonous strains take the form of rotator cuff , deltoid, 
medial/lateral elbow conditions, and wrist injuries fall into three categories: joint sub-
luxations, musculo-tendonous strains, and joint sprains. Common references to “ten-
nis elbow” and “pitcher’s shoulder” indicate that overuse is the cause of the condition. 
Chiropractic manipulation and adjunctive therapies are judiciously used throughout 
the kinematic chain for sprain injuries. Manipulation oft en yields signifi cant, immedi-
ate relief. Intermittent treatment promotes resolution within a few days to a couple of 
weeks, with toddlers having the quickest response.

Lower Extremity Conditions

A hamstring strain can be the downstream sequelae of lumbar peripheral nerve irri-
tation. Falls causing spinal hyperextension or hyperfl exion are commonly caused by 
trampolines, contact, or speed-related sports. Musculo-tendonous conditions such as 
snapping hip syndrome (iliotibial band tendonitis), trochanteric bursitis, hamstring 
and groin strains, infrapatellar tendonitis (“Jumper’s knee”), lateral knee pain (iliotib-
ial band syndrome), and patellofemoral pain syndromes (PFPS) are common in the 
proximal lower extremity due to the biomechanics of running/walking/kicking activ-
ities and sports. Foot and ankle conditions such as pronation syndrome and Achilles 
tendonitis not only cause pain, but adversely aff ect lower extremity biomechanics. 
Th e lumbar, sacroiliac, hip and knee, and ankle joints, and their related musculature 
serve as a foundation for the biomechanical function of the lower extremity; they 
are addressed in lower extremity conditions utilizing manipulation, massage, phys-
iotherapy, exercise, and foot orthotics to diminish pronation. Our society pays sub-
stantial costs associated with injury chronicity and the resultant sedentary lifestyles. 
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A combination of regular care (several times per year), acute injury treatment, and a 
heightened awareness of subclinical problems (a subtle limp or stiff ness) keeps chil-
dren active.

COMMUNICATING CHIROPRACTIC CARE TO PATIENTS 
AND THEIR FAMILIES

a. Safe Chiropractic adjustments are safe, with adverse events being exceed-
ingly rare. Th e “cracking” or “popping” sound elicited by gentle spinal and 
extremity manipulation is merely the result of a rapid change in joint fl uid 
pressure – harmless, brief, and nearly painless. Th e pediatrician’s discussion 
of the safety of manipulation should encourage patients and their parents to 
seek chiropractic care before trying riskier interventions.

b. Eff ective and Practical A visit to the chiropractor helps educate the child 
about how the body works in a very tangible way. Chiropractic’s hands-on 
care teaches the child to sense the diff erence between proper and improper 
function, full or limited range of motion, and painful or non-painful move-
ments. Once the pediatrician explains the relationship between joint mobility 
and neuromuscular control to the child and parent, consenting to a treatment 
plan of chiropractic becomes a pragmatic step.

c. Aff ordable Much like physical therapy or exercise, chiropractic care oft en 
requires repeat visits to the chiropractor. Although this may be perceived as costly 
in the short run, chiropractic is a relative healthcare bargain (Legorreta, 2004). 
Eliminating joint restriction, muscle imbalance, and promoting mechanorecep-
tor control is cost-eff ective, saving money and time, and minimizing re-injuries.

Pediatric Chiropractic Care: 
Summary and Conclusions

Chiropractors fi ll a unique niche in integrative pediatrics by giving parents and pedia-
tricians an eff ective, safe, gentle, and natural way to address many common childhood 
conditions. Manual adjusting, physiotherapy techniques, exercise, nutritional analysis, 
and lifestyle advice are some of the therapeutic tools used by the chiropractor to restore 
normal kinematics to the joints of the spine, cranium, and extremities and support 
physiological homeostasis. By using these chiropractic tools, improvements have been 
seen in pediatric conditions ranging from colic and nursing dysfunction in the neonate, 
to otitis media and asthma in the toddler, to back pain, headache, and sports injury in 
the school-age child, adolescent, and teen.

You can fi nd a qualifi ed chiropractor experienced in Pediatrics in your area by con-
tacting the American Chiropractic Association or ACA at: http://www.amerchiro.org 
or call: 703 276 8800. You can also contact a directory of pediatric chiropractors at: 
www.acapedscouncil.org.

http://www.amerchiro.org
www.acapedscouncil.org
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A Pediatric Perspective on Energy Therapies

MARY JANE OTT, LARRAINE BOSSI, AND JEANNE COLBATH

KEY CONCEPTS

Th e National Center of Complementary and Alternative Medicine  ■

(NCCAM) lists energy healing as one of the fi ve major “domains” 
(categories) of complementary and alternative therapies.
Th e ability to learn and use energy healing is a natural human  ■

potential that can be actualized by anyone who has the desire and 
intent to learn and practice it.
Th erapeutic Touch, Reiki, and Healing Touch are taught and used  ■

in the care of patients in both hospital and ambulatory settings.
Th erapeutic Touch, Reiki, and Healing Touch are used by chil- ■

dren and adults to support health and well-being and for fi rst 
aide in the event of injury.
Research indicates the eff ectiveness of these therapies to reduce  ■

anxiety and pain and to support relaxation and healing.

■

“. . . We will never understand the scientifi c basis of everything. We must 
be open to approaches that work even when we don’t understand how or 
why they work.”

—Ralph Snyderman, MD, September 2000

Introduction

This chapter will provide an overview of Th erapeutic Touch, Reiki, and Healing 
Touch. Th ese three diff erent energy healing modalities are used across dis-
ciplines by health care providers in both hospital and ambulatory settings. 

Each modality will be described including defi nition, brief history, review of the lit-
erature (including common adult and pediatric applications), safety/risks, training, 
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accreditation, and licensure issues. A list of professional organizations and additional 
suggested reading will be off ered. Historically, these three energy healing modalities 
have been used primarily by nurses. However, there is an increasing interest in the clin-
ical application of energy healing among physicians and other healthcare professionals 
as well as the lay public.

HEALING PRESENCE

Caring is the foundation of all healing arts as it is the force that transforms the recipient–
provider relationship. Yet, in the current fast-paced healthcare environment, the ability 
to maintain a caring focus is becoming increasingly more diffi  cult to achieve. Moving 
from a mechanistic task-oriented practice (of doing) to one that resonates with the 
human spirit (being) is key for establishing healing presence.

----------------------------------------------------------------------------------------------------
Moving from a mechanistic task-oriented practice (of doing) to one that reso-
nates with the human spirit (being) is key for establishing healing presence.
-----------------------------------------------------------------------------------------------------

Th e philosophies of touch or energy therapies are consistent with the healing para-
digm, which understands the interconnectedness of the recipient and the practitioner. 
In fact, the infl uence of touch therapies as a means to connect with recipients has been 
recognized within the healing arts for years (Engebretson & Wardell, 2002). Since 1979, 
Jean Watson, nurse scholar, has written extensively on the science of caring. One of the 
basic tenets of her caring model, the Th eory of Human Caring, is “transpersonal caring.” 
Watson asserts that healthcare providers are the environment that brings in positive or 
negative healing potentials by virtue of setting mindful (consciousness) intentions (inten-
tionality) to care prior to recipient interactions (Watson, 2005, p. 7). Healing presence 
creates an environment that facilitates physical, mental, emotional, and spiritual balance.

----------------------------------------------------------------------------------------------------
Use of energy therapies requires that the practitioner become a therapeutic 
agent through “presence.”
-----------------------------------------------------------------------------------------------------

Use of energy therapies requires that the practitioner becomes a therapeutic agent 
through “presence.” Th e yogic greeting “namaste,” which can be translated as, “the 
Light within me greets the Light within you,” or “the God in me greets the God in you,” 
best describes the feeling of presence. Such a feeling connotes an acknowledgment of 
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being ready in the moment to listen empathetically without judgment, to open to one’s 
own intuitive guidance, to release one’s own ego attachments to the outcome, and to be 
an instrument of divine or universal love (Burhardt, 2002, p. 92).

Becoming present requires a shift  in attention to the now (mindfulness). Even in a 
busy work environment, there are many ways to come into the present (Santorelli 1999, 
p. 33). For example, one could turn one’s focus to the rhythm of a few focused breaths, 
or mindfully wash one’s hands. One could also quietly say a calming word, phrase, or 
prayer such as “peace,” “calm,” “Th y will be done.”

Without therapeutic presence, energy practitioners’ work would be similar to the 
placebo eff ect in clinical trials. On many levels, presence transforms the practitioner 
into a therapeutic agent. As a multi-level continuing education model, each level of 
energy therapy training builds on the previously learned techniques and increases in 
complexity as the individual’s development as a healer progresses in both the skill and 
art of being a compassionate practitioner.

Biological Mechanism
Currently, there is no consensus regarding the scientifi c mechanism of action involved 
in energy therapies. Eisenberg and his colleagues (1998) reported the use of energy 
healing tripled between 1990 and 1997. Th is steady increase in the practice of energy 
therapy has provided scientists and clinicians with the opportunity to study and build 
a better understanding of the mechanisms involved in energy therapies. A variety of 
theories and explanations have been explored: the balancing eff ect of subtle energies, 
a non-linear electromagnetic energy or biofi eld, theory of psychoimmunology, com-
plex science concepts, including generalized entanglement, a vibrational fi eld, and vital 
energy, or spirit (Becker, 1985; Cornelio & Warber, 2003; Engebretson & Wardell, 2007; 
Engebretson, 1998; Gerber, 2001; Hunt, 1996; Jonas & Crawford, 2003; Kiang, Marotta, 
Wirkus, Wirkus, & Jonas, 2002; Oschman, 2000; Rubik, 2002; Walach, 2005). In a 
recent article, Kerr and colleagues (2007) suggest that touch healing therapies such 
as Th erapeutic Touch (TT) and Reiki induce cortical plasticity and sensory reorgani-
zation, which has a positive eff ect on pain remediation. Th e NIH National Center for 
Complementary and Alternative Medicine (NCCAM) classifi es Th erapeutic Touch, 
Reiki, and Healing Touch as an energy medicine therapy working in the biofi eld, the 
subtle energy fi eld, to facilitate the body’s own natural healing ability (www.nccam.
nih.gov/health/backgrounds/energymed.htm, accessed July 28, 2007). While there are 
many similarities among these therapies, distinctions have been noted (Potter, 2003).

Therapeutic Touch: History, Defi nition, and Process
Th erapeutic touch (TT) was developed in 1972 by Dr. Dolores Krieger, professor of nurs-
ing at New York University, and Dora Kunz, a fi ft h-generation healer. Developed ini-
tially for use by nurses, Krieger defi ned TT as a “method . . . of using the hands to direct 
human energies to help or heal someone who is ill” (Krieger, 1979, p. 1). Th erapeutic 

www.nccam.nih.gov/health/backgrounds/energymed.htm
www.nccam.nih.gov/health/backgrounds/energymed.htm
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Touch International Association, Inc. (formerly Nurse Healers—Professional Associates 
International [NH-PAI]), the professional organization for TT defi nes it as, “a contem-
porary interpretation of several ancient healing practices, is an intentionally directed 
process of energy exchange during which the practitioner uses the hands as a focus for 
facilitating healing” (www.therapeutic-touch.org, accessed July 28, 2007). Th erapeutic 
touch is done with the intention to help or heal and to enable the recipient to “re-pattern 
their energy in the direction of health,” and to facilitate the “body’s natural restorative 
processes” (www.therapeutic-touch.org, accessed July 28, 2007).

Initially taught in a master’s level “Frontiers in Nursing” course at New York 
University (circa 1975), Th erapeutic Touch is currently taught in more than 70 US nurs-
ing and medical schools as well as in 90 other countries. Th e study and practice of TT 
supports the cultivation of compassion, wellbeing, and job satisfaction among nursing 
and medical students (Cox & Hayes, 1998; Kemper, Larrimore, Dozier, & Woods, 2006; 
Krieger, 2002; McElliogott et al., 2003).

THERAPEUTIC TOUCH CLINICAL PROCESS

Th e TT provider must come from a clearly focused intention to support healing 
throughout the treatment, while at the same time not being attached to the outcome of 
the treatment. Intentionality, motivation in the best interests of the individual receiving 
the treatment, and the ability to know and consistently confront oneself, are essential 
components of being an eff ective practitioner (Krieger, 1979, p. 37). Krieger consistently 
teaches that:

Th erapeutic touch is not done with only the hands. It is an interiorization process 
called into being by compassion for someone who is in need and is coupled with 
a deep-seated, knowledgeable intentionality. Th e point of entry for this is a cen-
tering of consciousness that continues throughout the process; it is not a simple 
technique using the hands that can be mindlessly turned on and off  (Krieger, 
1998).

TT treatments are conducted with the recipient fully clothed, in a comfortable posi-
tion, either sitting or lying down. Treatment frequently lasts 15 to 20 minutes. Th ose 
who are more sensitive to energy interventions, including neonates, young  children, 
 pregnant women, the elderly, the critically ill, and individuals with psychiatric disorders, 

----------------------------------------------------------------------------------------------------
The TT provider must come from a clearly focused intention to support heal-
ing throughout the treatment, while at the same time not being attached to 
the outcome of the treatment.
-----------------------------------------------------------------------------------------------------

www.therapeutic-touch.org
www.therapeutic-touch.org
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respond more quickly. Th eir treatments may be only 5 or 10 minutes in duration. As 
with many healing modalities, TT can be administered in combination with other 
interventions.

Th e TT treatment is a dynamic, interactive process that moves through four phases 
that are distinct and may be repeated depending on the individual needs of the recipient 
(www.therapeutic-touch.org, accessed July 28, 2007). Th e four phases are (1) centering, 
(2) assessment, (3) intervention, and (4) evaluation and closure.

During centering, the practitioner brings their body, mind, and emotions to a 
state of quiet, focused consciousness. Th is is done “using the breath, imagery, med-
itation, and/or visualizations to open one’s self to fi nd an inner sense of equilibrium 
to connect with the inner core of wholeness and stillness” (www.therapeutic-touch.
org, accessed July 28, 2007). During the second phase, the practitioner places his or 
her hands 2 to 6 inches away from the recipient’s energy fi eld and focuses on sensory 
cues while moving the hands from the individual’s head to the feet in a rhythmic, sym-
metrical manner. Th e third phase has two parts: (1) clearing (also called unruffl  ing) 
and (2) rebalancing the energy fi eld. While clearing, the practitioner again moves his 
or her hands in a rhythmic, symmetrical manner from the head of the recipient to 
feet with the intention of “facilitating a symmetrical fl ow of energy through the fi eld.” 
(www.therapeutic-touch.org, accessed July 28, 2007). Aft er clearing the energy fi eld, 
the practitioner moves their hands to areas of the energy fi eld that seem to need atten-
tion in order to re-establish order in the system. Th e fourth and fi nal phase of eval-
uation and closure fi nishes the treatment and ends the session. Ongoing assessment 

----------------------------------------------------------------------------------------------------
Intentionality, motivation in the best interests of the individual receiv-
ing the treatment, and the ability to know and consistently confront one-
self, are essential components of being an effective Therapeutic Touch 
practitioner.
-----------------------------------------------------------------------------------------------------

of the recipient’s energy fi eld is a continuous part of the treatment, which off ers cues 
regarding the best time to end the session (www.therapeutic-touch.org, accessed July 
28, 2007).

Therapeutic Touch: Selected Literature Review

THERAPEUTIC TOUCH: ADULT LITERATURE

Th e earliest reported research on Th erapeutic Touch was done by Krieger in which 
she reported an increase of circulating hemoglobin levels as a result of TT treatments 
(Krieger, 1972, 1976). Th ere were problems related to the study design; however, it 

www.therapeutic-touch.org
www.therapeutic-touch.org
www.therapeutic-touch.org
www.therapeutic-touch.org
www.therapeutic-touch.org
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provided the impetus for scientifi c study of an intervention that nurses found consis-
tently helpful to patients. In 2006, Movaff aghi, Hasanpoor, Farsi, Hooshmand, and 
Abrishami reported signifi cant changes in both hemoglobin and hematocrit among 
healthy  student  volunteers who received TT treatments. In 2008, Gronowicz and 
colleagues found that Th erapeutic Touch treatments produced a signifi cant increase 
(p = 0.04–0.01) in  proliferation of fi broblasts, osteoblasts, and tenocytes in culture when 
compared to sham treatments.

Th ere are numerous anecdotes and case reports as well as quantitative and 
 qualitative research, which document the eff ectiveness of Th erapeutic Touch to quiet 
the autonomic nervous system and elicit a sense of relaxation and peacefulness. TT 
has been used successfully in healthy adults to treat anxiety related to episodic stress 
(Olsen & Sneed, 1995) and to reduce tension, confusion, anxiety and increase in 
vigor (Lafreniere et  al., 1999); Hurricane Hugo survivors (Olson, Sneed, Bonadonna, 
Ratliff , & Dias, 1992); institutionalized elderly recipients (Simington & Laing, 1993); 
students taking exams (Olson & Sneed, 1995); hospitalized adult psychiatric patients 
(Gagne & Toye, 1994); and pregnant patients with chemical dependency (Larden, 
Palmer, & Janssen, 2004).

Additionally, a variety of studies report positive outcomes using TT for pain relief 
in hospitalized adult cardiovascular patients (Heidt, 1981; Meehan, 1993; Quinn, 
1984;); pre- and post-operative experiences of breast cancer surgery (Samarel, Fawcett, 
Davis, & Ryan 1998); tension headache (Keller & Bzdek, 1986); osteoarthritis (Gordon, 
Merenstein, D’Amico, & Hudgens, 1998); degenerative arthritis (Peck, 1997); sickle-
cell anemia (Myers, Robinson, Guthrie, Lamp, & Lottenberg, 1999); musculoskeletal 
pain in the elderly; (Lin & Taylor, 1998); burn recipients (Clark, Turner, Gauthier, & 
Williams, 1998); phantom limb (Leskowitz, 1999, 2000a); and fi bromyalgia (Denison, 
2004). Smith, Arnstein, Rosa, and Wells-Federman (2002) described the eff ectiveness 
of  integrating Th erapeutic Touch into a cognitive behavorial pain treatment  program. 
Patients who received TT and massage therapy during bone marrow transplant reported 
comfort benefi ts (Smith, Reeder, Daniel, Baramee, & Hagman 2003). An article pub-
lished in 1998 by Rosa, Rosa, Sarner, and Barrnett concluded all TT claims were ground-
less; therefore, Th erapeutic Touch was not appropriate as a therapeutic intervention. 
Critics of this study reported procedures involved in the study violated the essential 
practice requirement of Th erapeutic Touch, resulting in inappropriate conclusions 
(Achterberg, 1998; Cox, 2003; Dossey, 2003; Leskowitz, 2000b).

Th ere are three integrative reviews and two meta-analyses of the TT literature. One 
integrative review spans from 1985 to 1996 (Spence & Olson, 1997) and concluded that 
there was suffi  cient evidence at that time to support the use of TT to reduce anxiety 
and pain. Th e second review (Easter, 1997) included research done from 1981 to 1996 
and concluded that there was a positive regard for Th erapeutic Touch, that it should be 
taught as a part of basic clinical nursing education. Easter also acknowledged a need for 
more rigorous methodologies in its study.



186 PEDIATRIC PERSPECTIVES ON SPECIFIC THERAPEUTIC APPROACHES

Similarly, the meta-analytic reviews of fi ve quantitative studies of psychological vari-
ables, and four quantitative studies of physiological variables conducted between 1986 
and 1996, found that TT, “has a positive, medium eff ect on physiological and psycho-
logical variables” (Peters, 1999, p. 52). Winstead-Fry and Kijeck (1999) reported in their 
meta-analysis of 13 controlled TT studies, that the eff ect of TT on reducing anxiety was 
one of the most validated fi ndings in the literature” (Winstead-Fry & Kijeck, 1999, p. 64). 
Th ey identifi ed trends in the use of TT and made recommendations for future research. 
Specifi cally, they proposed that practitioners must be granted suffi  cient time and space 
to provide “real time” treatments rather than being limited to the fi ve-minute treatments 
that were performed in research protocols at the time. In contrast, a Cochrane integrated 
review by O’Mathuna and Ashford (2004) reviewed four studies and concluded that there 
was not suffi  cient evidence to support a benefi t from TT in the healing of acute wounds.

Giasson and Bouchard (1998) reported that TT treatments signifi cantly increased 
terminal cancer recipients’ sense of wellbeing. More recently, Kelly, Sullivan, Fawcett, 
and Samarel (2004) found that women with breast cancer who received TT reported a 
sense of calmness and relaxation. Th erapeutic touch treatments have resulted in posi-
tive psychoimmunologic eff ects for both recipients and practitioners (Olson et al., 1997; 
Quinn & Strelkauskas, 1993). Investigation of pandimensional fi eld patterns showed par-
allel changes in both those giving and receiving TT treatments (Smith & Broida, 2007). 
TT has been suggested as one way that nurses can support and nurture one another in 
clinical practice (Ott & Mulloney, 1998). Recent studies have found that Th erapeutic 
Touch can have a positive eff ect on the practitioner providing the treatment (Barron, 
Coakley, Fitzgerald & Mahoney, 2008; Moore, Ting & Rossiter-Th ornton, 2008).

THERAPEUTIC TOUCH: PEDIATRIC LITERATURE

Th ere have been four research studies, one integrative review, and one clinical review 
published regarding the use of Th erapeutic Touch in the pediatric population. In the 
fi rst published research article on the use of TT in children, Kramer (1990) exam-
ined the eff ectiveness of TT compared to casual touch in the stress response of 30 
 hospitalized children between the ages of 2 weeks and 2 years of age. Th e TT treatment 
(Krieger/Kunz method) and the casual touch (stroking or patting the head, upper 
torso, or arms) were done with the infants recumbent in a crib. Th e stress response 
(pulse,  peripheral skin temperature, and galvanic skin response) was measured at 3- 
and 6-minute  intervals. TT was found to signifi cantly reduce the time needed to calm 
children aft er stressful experiences.

Using a descriptive, phenomenological methodology, France (1993) studied the 
TT experience of 11 healthy children ranging in age from 3 to 9 years old. Each child 
received a series of 4 to 6 TT sessions, and participated in videotaped interviews and 
were asked to draw about their experiences. Th e parents of the children in the study and 
the investigators running the study kept diaries in which they described the children’s 
experiences during the TT sessions. Th e children described kinesthetic, visual, and 
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aff ective responses. Th eir body language refl ected a relaxation response. Interestingly, 
the children reported that they could “feel” the energy.

Hughes, Meize-Grochowski, and Harris (1996) conducted a qualitative study in 
which they investigated the TT experience of 7 hospitalized psychiatric recipients, aged 
12 to 16 years old. Th irty-one treatments were administered and the recipients were inter-
viewed pre- and post-session. Th e participants described feeling relaxed and having an 
expanded awareness of body sensations both during and aft er the TT treatments. Th ey 
also reported that the TT treatments improved their communication with the staff .

In a pilot study, Ireland (1998) randomly assigned 20 HIV-infected children ages 6 
to 12 to TT or mimic TT groups in order to evaluate the eff ectiveness of TT in reducing 
state anxiety. While sitting in a chair, each child received a fi ve-minute treatment. Data 
analysis indicated a statistically signifi cant decrease in state anxiety in those children 
who received the TT treatment. Despite the limitations of the study, Ireland concluded 
that the fi ndings provide preliminary support for the use of TT in reducing state anxiety 
of children with HIV infection and made recommendations for further study.

Ireland and Olson (2000) reviewed and analyzed the research on the eff ect of both 
massage therapy and TT on the pediatric population. Th ey reviewed the four research 
studies previously mentioned and one unpublished dissertation testing the aff ect of 
TT on neonates. Th ey concluded that like adults, “children seem to be comforted and 
calmed by TT” (p. 62). However, Ireland and Olson also stated that because there are 
too few controlled studies with children, and because placebo may have an eff ect, they 
cannot recommend TT.

Kemper and Kelly (2004) reported that the most frequent pediatric conditions 
treated by TT included anxiety and worry, anxiety and subjective dyspnea related to 
asthma, fatigue, insomnia, isolation (providing a sense of support and caring), and pain. 
Th e types of pain commonly treated include abdominal pain, arthritis, backache, burns, 
bruises, cancer pain, fi bromyalgia, headache, and post-operative pain. Th ey found that 
pediatric recipients consistently responded well to treatments and did not have adverse 
side eff ects. Th ey indicated additional research is needed to determine: (1) the mecha-
nism of action, (2) factors that predict treatment response, (3) the optimal duration and 
frequency of treatment, and (4) the costs and benefi ts of treatment. In addition, Kemper 
and Kelly (2004) described both Th erapeutic Touch and Healing Touch as “extremely 
safe,” (p. 252) stating that the major concern about the therapies is that in serious condi-
tions they might be used by patients and families instead of  eff ective  medical therapies.

Critics oft en cite an unknown mechanism of action, research methodology (small 
sample size, randomization, statistical issues), treatment issues (practitioners needing 
to determine the length of treatment based on the recipient’s needs), placebo eff ect, and 
the impact of interpersonal relationships as reasons to dismiss claims about the eff ec-
tiveness of any energy healing. Th e success of future research on TT (as in all integrative 
therapies) relies heavily on addressing research methodology issues related to control, 
design, and statistical analysis.
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Therapeutic Touch Training
Th erapeutic Touch International Association, Inc. (formerly Nurse Healers—
Professional Associates International [NH-PAI]), is the professional organization for 
TT. Its mission is, “to inspire and advance excellence in Krieger and Kunz TT as a heal-
ing practice and life way” (www.therapeutic-touch.org, accessed July 27, 2007). Th e 
organization provides a code of ethics and clearly delineated training and continuing 
education requirements. Th e Basic Level course involves a 12-contact-hour workshop 
covering both the cognitive and experiential aspects of TT. Th is is followed by one 
year of mentored practice during which time the practitioner in training provides at 
least two treatments per week. Th e layperson can provide treatments for family and 
friends. Th e healthcare professional, may, at the discretion of and with supervision 
from their mentor, provide treatments in a healthcare setting. Written documentation 
of the treatments and case reports are a component of the supervised mentorship.

Th e practitioner is then expected to complete an additional Intermediate Level 
course (14 contact hours) while maintaining contact with their mentor and peer 
 colleagues. Th e Advanced Level course requires an additional 14 to 16 hours of  training. 
A 1-year mentorship is required in order to become a Qualifi ed Th erapeutic Touch 
Practitioner. All training must be taught by a Qualifi ed Th erapeutic Touch Teacher 
who has met additional training requirements.

Th ere is no licensure requirement for TT. It is expected that TT practitioners 
are  committed to self-awareness, growth, and healing for themselves and others. 
Additionally, Th erapeutic Touch practitioners are expected to maintain a relatively 
 stable health  pattern, demonstrate compassion or the desire to help others, and to con-
tinue ongoing knowledge (including research) and skill development. Additional train-
ing,  experience, and mentorship are required for those who become qualifi ed teachers 
of TT.

Reiki: History, Defi nition, and Process
During the early part of the twentieth century, Dr. Mikai Usui introduced Reiki in 
Kyoto, Japan. Dr. Usui was a Buddhist who meditated oft en, expanding his inner 
awareness (Petter, 1997, p. 25). During one of his meditations, Usui had a “satori,” which 
is translated as a sudden understanding or a fl eeting glimpse of a higher order (Petter, 
1997, p. 25). Usui named the practice he learned from this experience Reiki. Rei, which 
means holy, spirit, mystery, gift , or invisible; combined with ki, translated as energy, 
talent, feeling, and nature. Reiki can also be understood as an off spring of Buddhist 
Qigong with a Shintoist infl uence (Petter, 1997, p. 18). Reiki is diff erent from chi or 
prana, and more similar to their source states, yuanchi and mahaprana. Th ese energies 
represent the primordial consciousness that gently encourages an individual’s system 
toward its own unique balance (Miles, 2006, pp. 10–12).

www.therapeutic-touch.org
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By 1926, Usui had taught Reiki to a number of practitioners, and Reiki centers were 
established throughout Japan. Reiki came to the Western world when Hawayo Takata, 
born on the island of Kauai, Hawaii, in 1900 journeyed to Japan and was treated by 
 Dr. Usui. Ms. Takata’s granddaughter, Phyllis Furumoto, herself a Reiki Master, founded 
the Reiki Alliance in 1981, a year aft er Takata’s death (Petter, 1997, p. 15).

REIKI CLINICAL PROCESS

A Reiki session, as practiced by Dr. Usui, begins with a brief meditation by the practi-
tioner, referred to as Gassho, or “hands coming together” (Usui & Petter, 2003, p. 15). 
Th e recipient is fully clothed, reclining or sitting, and oft en soft  ambient music is pre-
sent (Miles, 2006, p. 10). With hands at the chest level, focusing on the breath and the 
middle fi ngers touching, the practitioner brings him or herself to a meditative state and 
connects with the Reiki energy. Next, the practitioner acknowledges the fl ow of Reiki 
energy through him or herself. He or she has the intention for the health and recovery 
of the recipient on all levels, allowing him or herself to become a tool for Reiki. With 
folded hands elevated to the third eye or brow chakra, the practitioner “asks” that his or 
her hands be guided to where the Reiki energy is needed. Most oft en the practitioner 
begins by placing her hands on the crown chakra, at the top of the head, then proceed-
ing to a series of hand placements that correspond to each of the seven major charkas 
(crown, brow, throat, heart, solar plexus, sacral, root), ending with grounding at the 
recipient’s feet.

Body scanning can oft en start and/or end a treatment. Alternatively, the practitioner 
may begin the session with a body scan and start hand placements in the body area that 
corresponds to signals picked up during the scan (Usui & Petter, 2003, p. 7). Although 
there are no rules for the length of treatment, each hand position is held for 2 to 5 
 minutes, depending on the practitioner’s evaluation (Usui & Petter, 2003, p. 28).

Dr. Usui summarized a Reiki treatment in this way: So Chiryo (treatment) builds on 
Reiji-Ho (devotion/ intention) and Gassho (meditative posture/ attitude). Only when 

we can devote ourselves without being prejudiced by our thoughts and feelings, will we 
become an instrument for the universal life energy (Usui & Petter, 2003, p. 21). Miles 
(2006, p. 11) adds that Reiki very gently, quietly, and gradually opens an inner spiritual 
connection. Th is connection can help to transform negative attitudes while creating a 
sense of meaning and purpose.

----------------------------------------------------------------------------------------------------
Only when we can devote ourselves without being prejudiced by our thoughts 
and feelings, will we become an instrument for the universal life energy.
-----------------------------------------------------------------------------------------------------
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Reiki: Selected Literature Review

REIKI: ADULT LITERATURE

Although Reiki was introduced in the US during the late 1930s, the professional lit-
erature did not report on Reiki until the 1990s. Th e predominant theme in the Reiki 
literature from 1990 to the present focuses on the feeling of peacefulness and calm 
produced by a Reiki session, and its application to self-care (Brathovde, 2006; Bullock, 
1997; Burden, Herron-Marx, & Cliff ord, 2005; Engebretson & Wardell, 2002; Mansour, 
Laing, Leis, Nurse, & Denilkewich, 1998; Nield-Anderson & Ameling 2001; Swartz, 
1995; Van Sell, 1996; Whalen, 2003; Witte & Dundes, 2001). As early as 1998, Sawyer 
discussed having a Reiki practitioner present during surgical procedures (Sawyer, 
1998). Alandydy (1999) reported on ways to use Reiki to support surgical patients, both 
pre- and post-operatively. Since the integration of Reiki treatments into pre- and post-
operative care at New Hampshire Hospital, more than 8000 Reiki treatments have 
been administered with consistent reports of positive eff ects (Miles, 2006). Edelbute 
(2003) reported that the Herbert Irving Child and Adolescent Oncology Center of 
Children’s Hospital of New York-Presbyterian routinely off ers Reiki. Schiller (2003) 
suggests Reiki as a way to introduce complementary therapies into clinical practice. 
Reiki as a clinical intervention in oncology nursing at Dana-Farber Cancer Institute 
and Children’s Hospital Boston is described by Bossi, Ott, and DeCristofaro (2008).

A number of investigators conducted studies that attempted to measure the aff ects of 
Reiki sessions. Wetzel (1989) reported a positive change in haemoglobin and hematocrit 
levels in study participants who received Reiki. Wardell and Engebretson (2001) worked 
from the assumption that Reiki elicits the relaxation response, and used  biological 
 markers related to stress-reduction: state anxiety, salivary IgA and cortisol, blood pres-
sure, galvanic skin response (GSR), muscle tension, and skin temperature. Signifi cance 
was achieved in comparison of pre- and post-Reiki sessions for 23 participants who 
experienced anxiety reduction, salivary IgA increase, and systolic blood pressure 
decrease. Other results did not reach a level of signifi cance, but suggested changes in 
the direction of relaxation (Wardell & Engebretson, 2001). Shifl ett, Nayak, Miles, and 
Agostinelli (2002) describe the eff ect of Reiki treatments on the functional recovery of 
patients in rehabilitation aft er a stroke.

In 2004, Mackay, Hansen, and McFarlane reported on a study in which participants 
were randomly assigned into three groups: group 1 = no treatment, group 2 = Reiki 
treatment; and group 3 = placebo treatment. Heart rate, cardiac vagal tone, blood pres-
sure, cardiac sensitivity to baro refl ex, and breathing activity were measured. Signifi cant 
results for decreased heart rate and diastolic blood pressure in the Reiki group were 
achieved when compared to both the placebo and control groups.

Rubrik, Brooks, and Schwartz (2006) recently reported on the role of experimental 
context and practitioner wellbeing when investigating the eff ect of a Reiki treatment 
on bacterial cultures.
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Studies on the eff ect of Reiki sessions on individuals’ perceptions of pain include 
a pilot study by Olson and Hanson (1997) in which pain was signifi cantly relieved by 
Reiki. Th ey treated 20 participants who reported pain from cancer, chronic back prob-
lems, and arthritis. In a subsequent phase II clinical trial, Olson, Hanson, and Michaud 
(2003) randomized 24 participants with advanced cancer to receive standard treatment 
plus rest, or standard treatment plus Reiki on Days 1 and 4. Patients receiving Reiki 
reported a signifi cant decrease in their pain on Day 1 and 4.

Dressen and Singg (1998) found Reiki to be an eff ective modality for reducing pain, 
depression, and anxiety, as well as a shift  to internal locus of control. Kenney (2001) 
found Reiki treatments to be eff ective in relieving some of the trauma experienced by 
Sarajevo torture survivors.

Miles (2003) reported decreases in pain and anxiety in HIV-positive individuals aft er 
Reiki treatments. Similarly, Schmehr (2003) provided a case study of an individual living 
with AIDS who used Reiki treatments (along with training received at a hospital clinic) 
to augment treatment of his depression, anxiety, substance abuse, adherence to medica-
tion regime, and ultimately his return to work. In 2006 Crawford, Leaver, and Mahoney 
reported the successful use of Reiki in decreasing memory and behavioral problems in 
people with mild cognitive and mild Alzheimer’s disease. Tsang, Carlson, and Olson 
(2007) reported that Reiki treatments reduced cancer-related fatigue, pain, and anxiety, 
and improved recipients’ quality of life. Lee (2008) conducted a systematic review of 
randomized clinical trials of Reiki that found most published trials suff ered from metho-
dological fl aws, small sample sizes, lack of replication, and/or poor reporting.

REIKI: PEDIATRIC LITERATURE

Vitale (2007) conducted an integrative review of Reiki therapy research. Her summary 
of Reiki studies illustrates the scope of conditions considered for the use of Reiki: stress, 
relaxation, depression, pain, wound healing management, anxiety, and cancer fatigue. 
Although most of the Reiki literature involves adult subjects, the fi ndings related to 
eff ects on pain, stress, anxiety, depression, and wound healing are applicable to the 
pediatric population.

Reiki Training
Reiki training began as an oral tradition by Dr. Usui, who later developed a Reiki hand-
book for his students. Th e handbook was subsequently translated into German by Frank 
Arjava Petter and published in 1997 (Petter, 1997). As Reiki training and practice became 
more prevalent in the US and Europe, three levels of training emerged: (1) First Degree 
Reiki, or Level I initiates the practitioner to hands-on treatment of self and others; (2) 
Second Degree or Level II confi rms a practitioner’s commitment to Reiki and adds the 
skill of distant, non-touch healing; and (3) Th ird Degree or Level III involves becoming 
a Reiki master, which includes the ability to initiate and train students in the practice of 
Reiki (Miles, 2006, p. 64). Licensing is not required by law for Reiki practice; however, 
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there are Reiki organizations that off er licensing and/or certifi cation for their students 
(Rand, 1998, pp. 26–27).

Healing Touch: History, Defi nition, and Process
Healing touch (HT) is one contemporary touch therapy that is gaining in popularity in 
clinical practice. It is estimated that over 50,000 individuals have been trained in HT 
(Personal communication Diane Wardell, 9/10/07). HT was developed in the 1980s by 
Janet Mentgen, RN BSN, who incorporated energy-based care into her holistic nursing 
practice in Colorado. Mentgen further developed and off ered the program through the 
American Holistic Nurses Association. In 1996, Healing Touch International, Inc. was 
formed and the HT certifi cation program was created.

In addition to being taught and practiced in the US, HT classes have been taught 
to international audiences in over 36 countries including Canada, Mexico, Australia, 
New Zealand, Europe, South Africa, South America, Cambodia, Korea, Tibet, Th ailand, 
and India.

Th e basic supposition of HT is that energy permeates all matter (universal energy) 
and humans possess dynamic penetrating layers of energy (energy fi eld). Th e practice 
of HT assumes that any disruption in the fl ow and/or balance in the energy system 
can cause physical, mental, emotional, or spiritual illness. HT is defi ned as a “relaxing, 
nurturing therapy” that uses gentle touch to assist in “balancing physical, mental, emo-
tional, and spiritual well being” (www.healingtouchinternational.org, accessed July 28, 
2007).

----------------------------------------------------------------------------------------------------
The basic supposition of HT is that energy permeates all matter (universal 
energy) and humans possess dynamic penetrating layers of energy (energy 
fi eld).
-----------------------------------------------------------------------------------------------------

HEALING TOUCH CLINICAL PROCESS

Th e HT practitioner begins a session by combining therapeutic presence, a sincere 
intention to help another person, with one or more techniques to facilitate healing. 
Th e focus is on the client’s highest good and is not about curing. A typical session lasts 
30 to 60 minutes, but may vary in length depending on the situation. Infants, the elderly, 
those seriously ill, or with certain psychiatric conditions are sensitive to energy therapy 
and require shorter treatment times. Recipients are fully clothed and may be either 
sitting or lying down.

Aft er obtaining a history of the recipient’s symptoms, the practitioner takes a few 
minutes to center and focus, and then conducts an assessment of the participant’s 

www.healingtouchinternational.org
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subjective symptoms by performing a hand scan of the body to identify any energy 
imbalances. Th e practitioner then selects one or more local (specifi c site or problem 
area) or full body HT technique based on the assessment fi ndings (Mentgen, 2001). 
A typical HT session concludes with the practitioner assisting the recipient in coming 
back to a fully awake state referred to as grounding. Th e practitioner will conduct a 
reassessment of the energy system and presenting symptoms, and will discuss with the 
recipient a mutually agreed upon plan to enhance self-care. Oft en, HT self-treatment 
is recommended as part of the treatment plan. Further, HT complements traditional 
medical care and may be used individually or in conjunction with other healing modal-
ities such as imagery, music, or aromatherapy therapy.

HT can be integrated into clinical settings including intensive care units (Eschiti, 
2007; Umbreit, 2000), hospitals (Loveland, Cook, Guerrerio, & Slater, 2004), and the 
community (Moss, 1998; Dubrey, 1999; Tovey, 2001). For example, HT has become a 
standard of care at Scripps Green Hospital in La Jolla, CA. All cardiac surgical and 
intensive care patients at Scripps Green are off ered Healing Touch (King, 2005). 
Patient feedback indicates that HT has reduced pain and anxiety symptoms in many 
recipients.

Healing Touch: Selected Literature Review

HEALING TOUCH: ADULT LITERATURE

Research in the fi eld of touch therapies presents the unique challenge of elucidating the 
biological mechanism supporting HT (Wardell & Weymouth, 2004). Th ere are, how-
ever, a number of HT studies and anecdotes supporting its use for health promotion 
and for minimizing symptoms. Since 1993, HT International, the certifying body for 
HT, lists 92 abstracts of completed research studies and 24 research studies in progress 
(Healing Touch International Research Survey, 2006). Th e majority of studies relate to 
pain, psychological wellbeing, cancer, and focus on the adult population.

Wardell and Weymouth (2004) conducted an integrative review, covering the period 
from 1993 to 2003. Of the 30 quantitative HT studies, 7 were randomized trials. Th e 
fi ndings were categorized by problem or study area, and included pain, cancer, immune 
system, cardiovascular, elderly, mental health, post-operative recovery, theoretical, and 
pediatrics. Th e authors concluded that although “many positive results of HT have been 
reported, none of the fi ndings were conclusive.”

Several studies have demonstrated eff ectiveness in reducing pain (Slater, 
1996; Wardell, 2000; Wardell, Rintala, Duan, & Tan, 2006; Welcher & Kish, 
2001;  Weymouth & Sandberg-Lewis, 2000). For example, Cordes, Proffi  tt, and Roth 
(2002) conducted a study comparing an HT group with a mock HT group, and a 
control group. Forty-eight post-operative subjects with total knee replacements were 
recruited and randomly assigned to one of the three groups. While there was no 
eff ect on reported pain, a 30.6 increase in joint mobility as measured by goniometry 
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reading was noted in the HT group. Interestingly, there was a 27 increase in joint 
mobility in the mock HT group.

Post-White and colleagues (2003) conducted a randomized controlled study involv-
ing 220 cancer patients, all of whom were randomly assigned to one of three groups: 
(1) HT, (2) massage therapy, and (3) presence of a caring practitioner (attention control). 
Th e results showed that both HT and massage therapy decreased perceived pain, but 
the HT group had lower fatigue levels over the 4-week intervention period.

A number of studies have also demonstrated positive mental health outcomes, 
such as: relief from depression (Bradway, 1998; Van Aken, 2004), alcoholism recovery 
(DuBrey, 2006), and stress reduction (Dowd, Kolcaba, Steiner, & Fashinpaur, 2007). 
Similarly, a number of studies have shown that recipients can expect HT to be useful in 
assisting with pain control, promoting relaxation, lessening stress, and enhancing spiri-
tual and emotional wellbeing. (Brannon, 2002; Garret, 2006; Wilkinson, 2002). Feeling 
“cared for” is a common and important hospital quality metric. In one study, HT was 
shown to increase recipient satisfaction survey scores, as recipients who receive HT 
perceive the staff  to be more sensitive to their needs (Garcia, 2004).

HEALING TOUCH: PEDIATRIC LITERATURE

Kemper and Kelly (2004) report that touch therapies are widely available in pediatric 
hospitals and have been useful as adjunctive therapy to decrease stress, anxiety, reduce 
pain, and promote an improved sense of wellbeing in both the recipient and the prac-
titioner. For example, staff  at the Cincinnati Children’s Hospital Medical Center off ers 
HT free of charge to hospitalized children.

Verret (2000) examined the eff ect of HT on a small sample of young children, ages 6 to 
7, with disabilities who had mild to moderate chronic spasticity. Using a pre- and post-test 
design, the outcomes noted included weight gain, increased range of motion, decreased 
spasticity and improved motor skills. Speel (2002) also found that HT diminished spas-
ticity and improved gait in a small sample of high school students with cerebral palsy.

Healing Touch Training
In 1990, Th e HT Certifi cate Program (HTCP) was created and endorsed by the American 
Holistic Nurses Association. HT is oriented towards nurses and other allied healthcare 
providers, but training is available to anyone interested in specialized energy-based 
healing training. Th rough out the HT classes, self-care is emphasized as a requisite 
foundation to being a HT practitioner. Th e curriculum consists of 124 hours of class-
room education that includes didactic education on energy-based healing techniques 
and direct experience and supervision in performing HT. Aft er completing the level 4 
class, the HT student achieves HT apprentice status.

In preparation for the fi ft h-level class, the student spends 6 to 12 months as a HT 
apprentice by working closely with a certifi ed HT practitioner (CHTP) and completes 
additional year of course work which focuses on client-practitioner relationships, 
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establishment of a practice, and integration of activities within the health community. 
Additionally, the apprentice is required to write an in-depth written case study synthe-
sizing their understanding and ability to demonstrate correct use of HT techniques.

Aft er completion of level 5, practitioners can apply for certifi cation as a Certifi ed 
Healing Touch Practitioner. Th e Healing Touch International, Inc. Certifi cation Board 
reviews each applicant and makes a determination as to whether the individual will be 
certifi ed (www.healingtouchinternational.org, accessed September 18, 2007).

Certifi cation is granted for 5 years, aft er which point the HT practitioner must com-
plete 75 continuing education hours and submit a practice statement, a letter of support 
from and confi rmation that the practitioner continues to abide by the HT International 
certifi cation requirements.

Energy Therapies: Safety and Risks
Th erapeutic Touch, Reiki, and Healing Touch are safe, gentle, non-invasive therapies 
that activate the autonomic nervous system, decreasing anxiety and pain, and eliciting 
a deep sense of peacefulness. Th ese therapies are safe to use as part of self-care and as 
an adjunct to nursing or medical care. Energy therapies are indicated for those who 
desire it as a part of their treatment to support relaxation, and decrease anxiety and/or 
pain. Use of an energy therapy is clearly contraindicated if the recipient does not want 
it or if the practitioner feels they are not centered or otherwise in condition to off er 

Table 9-1. Comparison between Healing Touch, Reiki, and Therapeutic Touch

Comparison Points HT Reiki Therapeutic Touch

Techniques Hands on or off  
the body

Hands on and 
off  the body

Hands on or off  
the body

Practitioner Attunement 
needed before providing a 
session

No, any one can 
perform

Yes No, any one can 
perform

Practitioner Intention Directs the fl ow 
of energy

Allows the 
fl ow of energy

Directs the fl ow 
of energy

Pre-treatment assessment Yes No* Yes

Pre-treatment centering or 
“Align with Higher Power”

Yes Yes Yes

Practitioner Certifi cation Yes No Yes**

Code of Ethics Yes Yes Yes

*A subpopulation of Reiki practitioners use assessment.
**Th erapeutic Touch practitioners and teachers are “qualifi ed” to practice (not certifi ed).
Adapted from Potter P. What are the distinctions between Reiki and TT? (2003) Clinical Journal of 

Oncology Nursing, pp. 89-91.

www.healingtouchinternational.org
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the treatment. As mentioned previously, those who are more sensitive to energy inter-
ventions (neonates, young children, pregnant women, the elderly, the critically ill, and 
people with psychiatric disorders), generally respond quickly and intensely to energy 
therapies. Individuals diagnosed with paranoia, thought disorders, or severe person-
ality dissociation are not appropriate candidates for HT, as time-space orientation is 
altered during HT sessions (Hover & Kramer, 1997, p. 204).

Th ere have been no reported cases of adverse eff ects in either the medical or the 
nursing literature. On rare occasions, those who are sensitive to this kind of therapy 
(neonates, sick infants, or the elderly) may experience transient dizziness, tingling, rest-
lessness, or tearfulness. In some cases, recipients may experience feeling soothed or 
calmed, deep-muscle relaxation, dozing, joy, doubtful thoughts replaced by faith, and a 
feeling of being loved unconditionally.

Making a Referral
Referrals for all three types of energy therapies can be made by anyone. Nurses most 
oft en make the referrals; however, with increasing frequency, referrals are made by 
physician colleagues and other healthcare professionals. Patients and their families 
typically request energy therapy treatments based on their own experience or because 
energy therapies were recommended to them by another recipient. Current evidence 
supports the safety of Th erapeutic Touch, Reiki, and Healing Touch and their usefulness 
in eliciting relaxation, and decreasing the subjective experience of anxiety and pain. 
Healthcare professionals can recommend these healing energy therapies and continue 
to monitor their eff ectiveness.
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A Pediatric Perspective on Exercise Medicine

AMANDA K. WEISS KELLY AND SUSANNAH M. BRISKIN

KEY CONCEPTS

Exercise should be considered as an essential component of treat- ■

ment for many chronic diseases including obesity, hypertension, 
diabetes, low bone mineral density, and depression.
Athletes’ performance may be improved by incorporating inte- ■

grative techniques, such as imagery and biofeedback, into their 
preparatory routines.
Forms of integrative medicine, such as massage, acupuncture,  ■

and yoga may be successfully used by athletes to treat and possi-
bly prevent injury.

■

----------------------------------------------------------------------------------------------------
The skyrocketing rate of obesity in the United States will bring a dramatic 1. 
increase in co-morbidities, such as hypertension and diabetes. Prescribing 
exercise as a form of treatment is a key component to successfully address-
ing these challenging problems.
Participating in weight-bearing exercise, such as running and jump-2. 
ing, during childhood and adolescence will help maximize bone density 
potential.
All family members should be encouraged to exercise. Don’t underesti-3. 
mate the value of lifestyle activities, such as hiking, biking, or walking. 
They are simple ways to get all family members active and create an excel-
lent opportunity for quality family time.
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Basic Recommendations for Pediatric Exercise
Kids should be encouraged to participate in 60 to 90 minutes of physical activ-1. 
ity every day.
Th is amount of exercise can be accumulated throughout the day and a bout 2. 
of exercise can be considered benefi cial as long as the session is a minimum 
of 10 minutes.
Physical activity may be achieved through organized sports participation with 3. 
adult supervision. However, free play and lifestyle activities are equally bene-
fi cial if the above guidelines are followed.
If an individual is not currently active, it is best to start with 10 to 15 minutes 4. 
a day of exercise and gradually increase it by 10 per week until the goal time 
is reached. Abrupt increases in training time and intensity may predispose 
an individual to injury or may discourage their participation due to a sudden 
lifestyle change.
Family participation should be strongly encouraged. Th is will allow for qual-5. 
ity family time, demonstration of the parent as a role model, and facilitate the 
parent reaching their recommended exercise goal.

When evaluating the role of exercise in integrative medicine there are two distinct 
concepts to consider. Th e fi rst is the use of exercise as a treatment option for disease. Th e 
second is the use of other forms of integrative medicine in the treatment of sport related 
pain and injury and performance enhancement.

Exercise as a form of Medicine
Exercise and sports participation may be useful in the prevention and treatment of 
many disease processes in children and adolescents including obesity, hypertension, 
insulin resistance, decreased bone mineral density, and depression.

OBESITY

Obesity is a growing epidemic in the United States with the prevalence of obesity ris-
ing from 5 in the 1960s to 17 in 2004 (Ogden, 2006). Th e increasing prevalence 

The use of complementary medicine by athletes is not only well accepted, 4. 
but it is growing. As athletes try to gain any possible advantage over their 
competition they will expand their standard training and treatment tech-
niques to include forms considered outside the realm of traditional medi-
cine and exercise.
-------------------------------------------------------------------------------------------------
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of obesity has been attributed to sedentary lifestyle, decreased physical activity and 
increased caloric consumption (Gungor, 2005; Ludwig, 2001). Unfortunately, most chil-
dren who are obese become obese adults (Whitaker 1997). Obesity is related to a host of 
other chronic medical issues including hypertension, dyslipidemia, and type 2 diabetes, 
which are discussed separately, later in this section. Overall, childhood obesity is asso-
ciated with a 1.5-fold increase in all causes of mortality and a 2-fold increase specifi cally 
in cardiovascular mortality during adulthood (Must, 1999).

Multiple randomized controlled trials have demonstrated the effi  cacy of increased 
physical activity in treating overweight and obesity in children (Balagopal, 2005; 
Epstein, 1984, 1985; Gutin, 2002; Owens, 1999; Ritchie, 2006). Encouraging “lifestyle 
exercise,” such as biking and walking, may help in maintenance of weight loss as com-
pared to calisthenics or aerobic exercise (Epstein, 1985). Including resistance training 
as part of an exercise regimen may also help improve subject retention in long-term 
weight loss programs (Sothern, 2000). Compared to diet change alone, exercise plus 
diet change has been found to improve fi tness, and in some studies, to enhance weight 
loss (Epstein, 1985; Ritchie, 2006).

It is important to note that several studies have failed to note improvement in BMI 
or weight with exercise interventions in obese children (Woo, 2004). Th is is likely due 
to signifi cant methodological variations in the type, frequency, and duration of exer-
cise amongst studies. Also, variations in how quantity of exercise is assessed, such as 
questionnaires, heartrate monitors, or pedometers, make it diffi  cult to compare studies. 
However, a recent comprehensive review notes that exercise programs performed 3 to 
7 days each week, for 30 to 60 minutes each session, seem to be successful in reducing 
body fat in obese children (Strong, 2005). In addition to increasing physical activity, 
decreasing sedentary activities such as television watching, has been shown to improve 
weight loss in obese children (Epstein, 1995; Ritchie, 2006).

CARDIOVASCULAR DISEASE: HYPERTENSION, 
LIPID ABNORMALITIES, ATHEROSCLEROSIS

Hypertension in children is signifi cantly more common in children now than it has 
been in the past (Flynn, 2005). Studies in the 1970s and 1980s found hypertension in 
0.3 to 1.2 of adolescents, whereas more recent studies have found as many as 13 of 
adolescents with blood pressures persistently above the 95th percentile (Sorof, 2002).

Th e increasing prevalence of hypertension in children may be related to the increase 
in prevalence of obesity. Obese children have an increased risk for hypertension—as 
high as three times the risk (Freedman, 2001; Becque, 1988; Luma, 2006).

Luepker et al. evaluated BMI and blood pressure in 18,000 children in 1986 and 1996 
and found that BMI had signifi cantly increased during that time period and was associ-
ated with a corresponding rise in systolic blood pressures (Luepker, 1999).

Several investigators have demonstrated that exercise interventions can lower blood 
pressure in children (Becque, 1988; Hansen, 1991; Luma, 2006). One randomized, 
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controlled trial demonstrated that aerobic exercise, over an 8-month time period, 
signifi cantly reduced both systolic and diastolic blood pressure in a group of children 
aged 9 to 11 years old (Hansen, 1991). Other investigators demonstrated 6 to 12 mm Hg 
improvements in systolic and 3 to 5 mm Hg changes in diastolic blood pressure with 
a 3 to 6 month exercise regimen (Alpert, 2000). Another controlled trial found that 
improvements in blood pressure, triglycerides, and cholesterol with an exercise and 
diet change intervention were greater than with a behavioral counseling and diet change 
intervention (Becque, 1988). Lifestyle change, including exercise, is the recommended 
fi rst step in treating primary hypertension in children (National High Blood Pressure 
Education Program, 2004).

Increased LDL, decreased HDL, and increased triglycerides are also linked with 
decreased physical activity, obesity, and type 2 diabetes in children (Becque, 1988; Cook, 
2003; Freedman, 2001; Morrison, 1999). Atherosclerosis has been found at autopsy in 
young children, indicating that dyslipidemia in childhood can lead to coronary artery 
disease, which can persist into adulthood (Berenson, 1998; Strong, 1999). Exercise inter-
vention seems to improve HDL and triglyceride levels, however it does not seem to have 
an eff ect on LDL or total cholesterol in children with abnormal lipid profi les (Strong, 
2005).

Regular physical activity is a consistent recommendation from the American Heart 
Association for the treatment and prevention of hypertension, dyslipidemia, and ath-
erosclerosis in children (Pratt, 2007).

INSULIN RESISTANCE

Th e rising rates of obesity have been connected to the increasing incidence of impaired 
glucose resistance and type 2 diabetes (Dietz, 2005; Gungor, 2005; Kaufman, 2005; 
Rosenbloom, 1999). Increased body fat and elevated BMI have both been directly asso-
ciated to fasting insulin levels and inversely related to glucose clearance (Arslanian, 
1998; Bacha, 2004; Caprio, 1999; Weiss, 2002).

Th e Diabetes Prevention Program trial demonstrated the eff ectiveness of physical 
activity in preventing type 2 diabetes and insulin resistance in adults. A lifestyle change 
in the Diabetes Prevention Program, which included 150 minutes of physical activity 
each week, a healthy diet and 7 weight loss, was even more eff ective than metformin 
in preventing the onset of type 2 diabetes in at-risk adults (DPPRG, 2002). Another 
study in adults performed in China found that exercise alone was more eff ective than 
diet alone and equivalent to diet plus exercise in reducing the risk for type 2 diabetes in 
at-risk individuals (Pan, 1997).

In children, one group found that level of fi tness was a more signifi cant predictor 
of fasting insulin level, than percent body fat (Allen, 2007), suggesting that increased 
physical activity may improve insulin sensitivity more in children than weight loss 
through caloric restriction. Other investigators have directly demonstrated that inter-
ventions that improve cardiovascular fi tness in overweight children can lead to reduced 
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fasting insulin levels (Carrel, 2005; Gutin, 2002; Janner, 2004). A large multi-center trial 
is now being performed to help determine the best methods for treating type 2 diabetes 
in children (Peterson, 2007).

BONE DENSITY

Regular weight-bearing exercise during childhood has been associated with increased 
bone mineral density in adulthood. When this exercise is continued into adulthood, 
the risk for osteoporosis and related fractures appears to be reduced (Marcus, 2001; 
Riddoch, 2000). Th e biggest improvements in bone mineral density with weight- bear ing 
 exercise seem to occur during Tanner stages II to IV (Bailey, 2000; Kohrt, 2004). High-
intensity activities that include sprinting and jumping seem to be the most eff ective 
types of exercise in enhancing bone mineral accumulation (Heinonen, 2000).

DEPRESSION

Regular physical activity has been associated with improved self-esteem and self-con-
cept, decreased anxiety, and decreased risk for depression in children (Calfas, 1994; 
Farmer, 1988). Sedentary children report higher levels of depression than active chil-
dren (Allgower, 2001; Brown, 1982). In addition, introducing exercise programs to ado-
lescents with depression may be eff ective in improving the depressive state (Nabkasorn, 
2006). Finally, introducing exercise to obese adolescents has been successful in improv-
ing self-worth and self-esteem (Daley, 2006).

ENCOURAGING EXERCISE

Clearly, regular exercise can be useful in treating and preventing chronic disease in 
childhood. As a result, children should be encouraged to participate in regular physical 
activity. Children, whose parents exercise, especially if parents and children exercise 
together, are more likely to exercise and to report that they enjoy exercise. Children 
should enjoy physical activity and eff ort should be made to introduce several kinds of 
activity and then allow the children to select activities that they enjoy. In general, chil-
dren should accumulate about 60 to 90 minutes of exercise each day. Th is can include 
organized sporting activities, free play and lifestyle exercise. Encouraging lifestyle activ-
ities, such as biking and walking, may improve maintenance of exercise in the future, 
as may the addition of strength training programs. Activities involving large muscle 
groups will enhance the amount of energy expended. Finally, early in an exercise pro-
gram the intensity and duration of activity should be low, then gradually increased to 
prevent overuse injuries (Bar-Or, 2000).

Children tend to become less active during high school years. Th is is especially true 
for girls, so it is particularly important to encourage girls to remain physically active this 
time period (Sallis, 1993). In addition, sedentary activities, such as TV watching, should 
be limited as much as possible.
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Integrative Medicine in Treating Injuries in Sport 
and Exercise

Th e use of complementary medicine by athletes is widespread. In one Danish study, 47 
of women and 35 of men who attended a sports medicine clinic reported usage of com-
plementary medicine. Some authors believe that athletes seek out alternative treatments 
due to their “disillusionment with conventional medicine” (Ernst, 1998); they will “do 
whatever it takes to get back on the fi eld” (Anonymous, 2001); and they have an “urge 
to leave no option untried” (Ernst, 1995).

Adolescents, in general, seem to be very accepting of the use of complementary med-
icine. In a study at the University of Hawaii at Manoa use of complementary medicine 
was widespread among NCAA Division I athletes, with about 56 reporting the use 
of complementary medicine. Th ere was a signifi cant diff erence between genders, with 
women accounting for 67 and men 49 of the athletes using complementary medi-
cine. Massage was the most commonly used form, at 38. Other common treatments 
included acupuncture and Hawaiian-specifi c forms of alternative medicine. It is unclear 
if the use of complementary therapies was primarily for prevention or treatment of 
athletic injuries and illnesses. Of note, none of the subjects received referrals for alter-
native forms of treatment from their primary care physicians. However, the majority 
of athletes reported receiving treatment from both allopathic physicians and comple-
mentary medicine practitioners. Th is emphasizes the need for communication between 
practitioners, as well as disclosure by athletes of their use of complementary medicine 
to avoid adverse interactions (Nichols, 2006).

IMAGERY

Imagery is one of the most common forms of complementary medicine employed by 
athletes. Imagery is a mental process for guiding and managing sports performance. 
One proposed defi nition by Richardson states, “mental imagery refers to all of those 
quasi-sensory or quasi-perceptual experiences of which we are self-consciously aware 
and which exist for us in the absence of the stimulus conditions that are known to 
produce their genuine sensory or perceptual counterparts” (Richardson, 1969). In an 
unpublished report performed at the United States Olympic Training Center in 1989, 
over 90 of athletes reported using imagery. Th e vast majority, 97, found imagery to 
be an eff ective technique (Jowdy, Murphy, Durschi in Murphy, unpublished).

Several forms of imagery interventions exist. Th e most common types used in sports 
are mental practice and pre-competition imagery rehearsal. Mental practice may or 
may not include imagery. It may involve only verbal rehearsal and may be performed 
covertly. Th e goal of mental practice is to improve skill acquisition. Pre-competition 
imagery involves rehearsing a sport-specifi c task or skill within ones’ mind or perform-
ing a cognitive task in order to improve performance (Suinn, 1983).
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Th e use of mental practice dates back to the 1890s (Jastrow, 1892). It is typically 
employed to aid in the acquisition of skills. Although controlled trials are diffi  cult to 
perform, one large meta-analysis from the 1980s showed that individuals who use men-
tal practice techniques perform about one-half of a standard deviation better on cogni-
tive and motor tasks than individuals who do not perform mental practice. And the 
results were especially striking for cognitive tasks. Th e eff ects on motor and strength 
tasks were less impressive (Feltz & Landers, 1983). Mental practice techniques have been 
employed in a wide range of sports. Recent studies have demonstrated performance 
benefi ts in learning technically diffi  cult skills in rhythmic gymnastics, as well as, in 
helping amateur golfers learn to putt successfully (Cagno, 2007; Kruisselbrink, 2006).

Athletes commonly term pre-competition imagery rehearsal “psyching up.” Mental 
imagery is probably the most common form, but cognitive forms such as attentional 
focus or control, preparatory arousal, and self-confi dence manipulations exist (Murphy, 
1994).

One study to assess pre-competition imagery was done with 90 high school cross-
country runners. Th e performance eff ect was measured aft er combining running tech-
nique instruction with motivational statements. Th e runners who received motivational 
and running technique statements signifi cantly improved their performance on a 1 mile 
trial run when compared to controls (Miller & Donohue, 2003). Subsequent studies 
have revealed that individuals receiving motivational statements prior to long-distance 
running performed better than those who were taught attentional control (Donohue 
et al., 2005).

BIOFEEDBACK

Biofeedback is a commonly used technique to help reduce stress. Psychological stress 
has been consistently linked to athletic injury risk. Certainly stress can produce changes 
in level of attention, as well as physical changes in muscle tension and coordination, 
which may predispose an athlete to injury (Team Physician: Consensus Statement, 
2006). However, psychological state can also aff ect performance. Biofeedback allows 
individuals to monitor their physiological responses through visual or auditory feed-
back. Th ese responses are typically controlled automatically by the body, but are 
thought to be subject to volitional control once an individual is in a heightened state 
of awareness.

Biofeedback is just one method that elite runners use during activity to help moni-
tor their physiologic state, and enhance performance by improving running economy 
(Morgan, 1985). Running economy, the steady-state oxygen consumption that occurs 
during a submaximal running velocity, is thought to be an important determinant of 
success in long distance runners (Conley, 1980). Biofeedback, when combined with 
relaxation, has been shown to improve running economy in trained long distance 
 runners (Caird, 1999).
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MASSAGE

Massage is another commonly used form of complementary medicine. Both can serve 
an important role when considering integrative medicine and sports. Although many 
forms of massage exist, sport massage is the most commonly studied. It is frequently 
used to promote muscle recovery aft er physical activity. Th e role of massage in the 
prevention and treatment of delayed-onset muscle soreness (DOMS) is frequently 
investigated. DOMS is characterized by muscle pain aft er eccentric exercise. Th e pain 
typically occurs with active movement, passive stretch, or palpation. Th e intensity of 
soreness tends to increase in the fi rst 24 hours, peak by 48 hours, and subside within 7 
days (Armstrong, 1984). It has been diffi  cult to determine if massage improves muscle 
recovery. However, the perception of soreness associated with DOMS is clearly and 
consistently improved with the use of massage (Hilbert, 2001, 2003; Mancinelli, 2004; 
Moraska, 2005),

ACUPUNCTURE

Acupuncture is the penetration of the skin by stainless steel needles. Th is allows for 
stimulation of tissue either manually, electrically, or by heat. It has been used in Asian 
countries for centuries; however athletes throughout the world have begun to learn 
its value. It is thought to alleviate muscle tension, improve blood fl ow, and modulate 
the autonomic nervous system. Athletes have turned to acupuncture for treatment of 
injuries as well for improving recovery aft er exercise (Gustaven, 2003; Karvelas, 1996; 
Miyamoto, 1997). Acupuncture has also been found to improve immunologic function 
in elite athletes (Akimoto, 2003).

YOGA

Yoga is a commonly employed form of exercise for both recreational and elite athletes. 
It has become a mainstream form of conditioning. However, it can also be used as 
a form of treatment for athletic injury. Much like massage, yoga has been found to 
decrease peak muscle soreness in athletes (Boyle, 2003). Yoga has also been found to 
be as eff ective in improving lower extremity fl exibility as a static stretching program 
(Casey, 2006).

Conclusion
Integrative medicine clearly plays an important role in pediatric sports medicine. 
Exercise is an eff ective form of disease treatment and prevention. It is becoming increas-
ingly important with the growing epidemic of obesity and its concomitant chronic med-
ical issues. Athletes at many levels of participation use a wide array of complementary 
medicine techniques to aid in performance, recovery, and injury treatment.
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11
A Pediatric Perspective on Herbals 

and Supplements

PAULA GARDINER AND TIERAONA LOW DOG

KEY CONCEPTS

Ask all your patients and their parents about herbal medicine  ■

use. (Provide examples of types of products, teas, foods, etc.)
Advise parents and patients about the safety and eff ectiveness of  ■

the products they are using or are considering using.
Dietary supplements (just like drugs) may have benefi cial eff ects  ■

as well as expected and sometimes unanticipated toxicity.
When you uncover a possible adverse eff ect associated with  ■

an herb, report it to the manufacturer and the FDA Medwatch 
Program.

■

Trends in Pediatric Herbal Medicine Use

Although recent national surveys indicate that the most common dietary sup-
plement used by children is multivitamins, the prevalence of herbal medicine 
use by children and adolescents is not clear (Eichenberger Gilmore, Hong, 

Broffi  tt, & Levy, 2005; Ervin, Wright, & Reed-Gillette, 2004; Wilson et al., 2006). Several 
small regional and clinical surveys have reported on herbal medicine use. For exam-
ple, among parents who report using complementary and alternative medicine (CAM), 
40–45 gave their child an herbal product (Lanski, Greenwald, Perkins, & Simon, 2003; 
Ottolini et al., 2001; Sawni-Sikand, Schubiner, & Th omas, 2002). Several surveys have 
found that children with chronic conditions such as attention defi cit hyperactivity dis-
order (ADHD), asthma, atopic dermatitis, allergic rhinitis, cancer, infl ammatory bowel 
disease, and headache use herbal medicine (Angsten, 2000; Ball, Kertesz, & Moyer-
Mileur, 2005; Chan, Rappaport, & Kemper, 2003; Gardiner, Dvorkin, & Kemper, 2004; 
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Heuschkel et al., 2002; Johnston, 2003; Mazur, De Ybarrondo, Miller, & Colasurdo, 2001; 
Orhan et al., 2003; Ottolini et al., 2001; Sinha & Efron, 2005a, 2005b; Slader, Reddel, 
Jenkins, Armour, & Bosnic-Anticevich, 2006). Reports from an inpatient holistic pedi-
atric consultation service noted out of 70 consultations, 80 of patients had at least one 
question about a particular herb or dietary supplement (Kemper & Wornham, 2001). 
Lin et al. reported in a survey of 1021 pediatric patients undergoing surgery that 29.5 
had indicated that they had tried one or more CAM therapies in the past year, and 12.8 
had used herbal remedies prior to surgery. Th e most popular herbs included Echinacea, 
aloe, cranberry, St. John’s wort, and goldenseal (Lin, Bioteau, Ferrari, & Berde, 2004).

It has also been noted that adolescents are consumers of herbal medicine and die-
tary supplements. One on-line survey of teens reported that ginseng, zinc, Echinacea, 
ginkgo, weight-loss supplements, and creatine were commonly used by the respondents 
(Wilson et al., 2006).

Many children and teens might be taking an over-the-counter or prescription med-
ication concurrently with an herbal remedy. Despite the prevalence of patient use of 
herbal products, fewer than half of patients who use herbs typically discuss their use 
with their clinicians (Blendon, DesRoches, Benson, Brodie, & Altman, 2001; Leung, 
Dzankic, Manku, & Yuan, 2001). Th erefore, it is critical to have an approach to discuss-
ing herb use with patients and/or their parents.

DESCRIPTION OF HERBAL MEDICINE

Herbal medicine, also known as phytotherapy, is a clinical modality that utilizes botan-
ical remedies as part of a therapeutic approach. Since many herbal remedies have their 
origins in traditional medical systems that are hundreds, if not thousands of years old, 
the vast majority of evidence for their therapeutic activity has originated from direct 
human experience and observation. However, this picture is changing, due to rapidly 
expanding growth in the pharmacological research of plants and an increasing number 
of randomized, controlled clinical trials. Clinical trials are generally conducted on one 
individual herb, or phytopharmaceutical, that has been standardized to a particular 
marker compound and then studied for its eff ectiveness in a given condition. Examples 
of highly concentrated and standardized phytopharmaceuticals that have undergone 
considerable research include ginkgo (Ginkgo biloba), saw palmetto (Serenoa repens), 
and milk thistle (Silybum marianum).

While this is certainly a valid approach to studying botanical remedies, it could be 
easily argued that it does not truly refl ect the practice of herbal medicine. Many herbal-
ists object to the “standardized” approach of using one herb for one medical condition, 
claiming that each person must be individually treated according to their particular 
presentation and/or constitution. Indeed, one of the fundamental tenets of medical 
systems such as traditional Chinese medicine and Ayurveda is the individualization 
of treatment based upon the practitioner’s diff erential diagnosis, that is, assessment of 
pulse, tongue, body type, and so forth. Each botanical preparation is then individually 



A Pediatric Perspective on Herbals and Supplements 219

prepared for the patient’s constitutional type and presenting complaint. Th is individual-
ization of therapy generally extends beyond the choice of an herb or herbal formulation 
to a more generalized multi-modal approach to supporting the body’s journey towards 
health. Dietary recommendations, exercise, lifestyle modifi cations, and stress manage-
ment strategies are oft en recommended in addition to herbal therapy by most providers 
who use botanicals in their practice.

DEFINITIONS

With the recent marketing explosion of dietary supplements in North America, the 
majority of commercial herbal products are sold in solid dosage forms, such as tab-
lets and capsules, though teas, tinctures and liquid extracts remain popular (Rotblatt, 
1999). Teas (water extracts) have a long history of use but are oft en limited by taste and 
rapid spoilage (they have to be made fresh every day, or every 2–3 days if refrigerated). 
Hydroethanolic extracts, such as tinctures and fl uid extracts are more concentrated and 
easier to administer, however, the alcohol content can be a problem for some children 
and many parents prefer glycerites. Herbal baths and lotions also have a long tradition 
of use with children (Table 11-1).

History of Herbal Medicine
Th e history of herbal medicine is universal, as plants have been used to heal the sick by 
peoples from all around the globe across the span of human time. Early humans learned 
which plants provided nourishment and could treat disease, as well as those that could 
harm or kill. Plants have been the primary source of medicine for millennia, and for 
this reason, one cannot discuss “herbal medicine” as if it existed outside the common 
medicine of a particular time in any given region.

From the formal, written treatises of Egypt, Greece, Rome, India, China, and the 
Middle East, to the rich oral traditions of Africa, Australia, and the Americas—plants 
have formed the basis of our pharmacopoeias and contributed greatly to our knowledge 
and understanding of illness and treatment. Herbal medicine gave rise to the fi elds of 
pharmacology, pharmacognosy and botany and up until the past 75 years, it provided 
the basis of the physician’s apothecary.

How botanical medicines are viewed in the modern age depends, in part, upon which 
area of the world is being discussed. We can see the resurgence of herbal medicine as 
part of the complementary and alternative medicine movement in Europe, Canada, 
Australia, and the United States, while many in Asia, Africa, and South America still rely 
heavily upon local plants as a primary source of traditional medicine.

BRIEF REVIEW OF COMMON PEDIATRIC HERBS

Th ere are few clinical trials and systematic reviews on the use of herbs with chil-
dren (Charrois, Hrudey, & Vohra, 2006; Charrois, Sadler, & Vohra, 2007; Charrois, 
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Sandhu, & Vohra, 2006; Gardiner, 2007; Hrastinger, Dietz, Bauer, Sagraves, & Mahady, 
2005; Shamseer, Charrois, & Vohra, 2006). Table 11-2 reviews commonly used herbs and 
their mechanism and recent trials in children.

It is worth mentioning that there is an increasing number of systematic reviews 
and meta-analyses where the data on both adults and children is combined. For example: 
the Cochrane collaboration and many other authors have published the following 
reviews: including Echinacea, garlic, gingko, ginger, and peppermint (Ackermann 
et al., 2001; Bhasale & Lissiman, 2007; Carlisle & Stevenson, 2007; Centre for Reviews 
and D., 2001, 2003, 2007a, 2007b, 2007c; Del-Rio-Navarro, Espinosa Rosales, 
Flenady, & Sienra-Monge, 2007; Huertas-Ceballos, Macarthur, & Logan, 2007; Jewell & 
Young, 2007; Linde, Barrett, Wolkart, Bauer, & Melchart, 2007; Liu, Yang, Liu, Wei, & 
Grimsgaard, 2007; Melchart, Linde, Fischer, & Kaesmayr, 2000; Pittler, Vogler, & Ernst, 
2000; Quartero, Meineche-Schmidt, Muris, Rubin, & de Wit, 2007). While recognizing 

Table 11-1. Types of Herbal Products

Pills, capsules, and tablets
  An herb can be ground into a powder or made into a dried extract and placed in a pill, capsule, or 

tablet.

Teas, tisanes, infusions, or decoctions
  An extraction prepared from fresh or dried fl owers, leaves, or seeds that are steeped in hot water 

for 5–10 minutes. A decoction is simply a preparation made by simmering, instead of steeping the 
herbs. 

Tinctures
  An extraction of plant compounds (fresh or dried herb) in a calculated ratio of alcohol and water. 

Alcohol is a superior solvent to water. Alcohol content varies. 

Glycerites and syrups
  An extraction of plant compounds in a solution of glycerin. Glycerin is less effi  cient a solvent than 

alcohol but is oft en preferable in children’s preparations.
  Syrups are extracts, either tincture or strong infusions, that are typically sweetened and preserved 

with honey or sugar.

Foot, hand, or full body baths
  Essentially, strong herbal infusions that are added to a pan or bath of water. Typically used to treat 

dermatological conditions or soothe an irritable child.

Skin Products such as balm, salve, ointments, creams
  Salves and ointments are lipid-based preparations that are used for minor skin irritations and 

abrasions.
  Lotions and creams are primarily water-based preparations making them more appropriate for 

weepy, irritated types of conditions.

Poultice/Compress
  Poultices are moistened herbs that are applied directly to the skin or are wrapped in a cloth and 

applied. Compresses are prepared by soaking a cloth in a strong infusion and then applying the 
cloth to the aff ected part of the body. 



Table 11-2. Commonly Used Pediatric Herbs

Herb Mechanism of Action or 
Classifi cation

Evidence based on Clinical Trials in 
Children 

and Adolescents

Aloe vera Anti-infl ammatory
Antimicrobial
Vulnerary

Eff ective topical vulnerary in treating leg 
ulcers, frostbite, and burn wounds.

Butterbur
(Petasites hybridus)

Antispasmodic
Anti-infl ammatory
Anti-histamine

Open label study showed reduction in 
migraine frequency in children and 
adolescents (6–17 years). Open trial of 
children and adults with asthma showed 
improvement of FEV1 and peak fl ow and 
reduction in medication use (Danesch, 
2004; Pothmann, & Danesch, 2005). 

German Chamomile
(Matricaria recutita)

anti-infl ammatory
Antispasmodic
Carminative
Nervine
Sedative
Vulnerary

Chamomile/pectin combination has 
positive eff ects on diarrhea (Becker, Kuhn, 
& Hardewig-Budny, 2006; de la Motte, 
Bose-O’Reilly, Heinisch, & Harrison, 
1997).
Chamomile in combination with other 
herbs is eff ective for treating colic (Savino, 
Cresi, Castagno, Silvestro, & Oggero, 2005; 
Weizman, Alkrinawi, Goldfarb, & Bitran, 
1993).

Garlic (Allium 
sativum)

Anti-infl ammatory
Antimicrobial
Diaphoretic
Diuretic
Expectorant
Hypoglycemic
Hypotensive
Lipid lowering

A randomized double-blind placebo 
controlled clinical trial found no change 
in cardiovascular risk factors compared 
to placebo in children with familial 
hyperlipidemia (McCrindle, Helden, 
& Conner, 1998).

Ginger (Zingiber 
offi  cinale)

Antiemetic
Antispasmodic
Anti-viral
Carminative
Stimulates digestion

Clinical trials had mixed results for ginger 
as a treatment for motion sickness.

Ivy (Hedera helix) Antispasmodic
Expectorant
Anticatarrhal

Small open studies show improved 
respiratory function in children with 
asthma. Large post-marketing surveillance 
study shows ivy leaf extract well tolerated 
in children (Hofmann, Hecker, & Volp, 
2003). 

Lemon balm 
(Melissa offi  cinalis)

Antispasmodic
Anxiolytic
Calmative
Digestive aid

One study showed a sleep promoting eff ect 
of the combination valerian and lemon 
balm (Fazio, Pouso, & Dolinsky, 2006; 
Muller & Klement, 2006). 

(continued)
221
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the value of meta-analyses in the medical literature, it is important to point out one 
potential problem with this approach in the fi eld of herbal medicine—the “pooling” 
of diff erent products to reach a specifi c conclusion about a particular plant. For exam-
ple, when comparing products that diff er in extraction technique, plant part, delivery 
system, and dose—it makes the question of equivalency a very valid one. So what does 
the conclusion of a systematic review or meta-analysis of all clinical trials of Echinacea 
mean when the pooled studies include products containing Echinacea purpurea, fresh-
pressed juice from the aerial parts of the plant, Echinacea purpurea root, Echinacea 
pallida root, Echinacea angustifolia root, or any combination thereof, using diff erent 
solvents in diff ering doses. When one evaluates these products from an analytical per-
spective, there are clearly signifi cant diff erences between E. purpurea fresh-pressed 
juice and E. angustifolia root hydroethanolic extract. Th is makes any conclusion about 
effi  cacy (or lack thereof) questionable.

Safety Considerations in Pediatric Herb Use

INTRODUCTION

Th ere are defi nite reasons to be cautious in the use of medicine, including herbal med-
icine, in children and adolescents. Children and adolescents are undergoing formative 
physical and neurological development and their metabolism and clearance of drug 
and botanical compounds are not the same as adults. When recommending an herb 
for any age group, it is important to review the safety profi le, looking specifi cally for 
adverse eff ects, contraindications, mechanism of action (if known), safety in preg-
nancy and lactation, interactions with medications, and history of contamination or 
adulteration.

Table 11-2. (Continued)

Herb Mechanism of Action or 
Classifi cation

Evidence based on Clinical Trials in 
Children 

and Adolescents

Peppermint
(Mentha piperita)

Antimicrobial
Digestive aid
Carminative
Antispasmodic

Enteric-coated peppermint oil capsules 
appear helpful in the treatment of irritable 
bowel syndrome/spastic colon (Kline, 
Kline, Di Palma, & Barbero, 2001).

Purple Cone Flower
(Echinacea angustifolia 
or E. purpurea)

Anti-infl ammatory
Antimicrobial
Antiseptic
Immune modulator

A recent randomized placebo controlled 
trial of 524 children with upper respiratory 
tract infection found no signifi cant 
diff erence in duration or symptoms of 
those receiving Echinacea purpurea 
(Taylor et al., 2003).



A Pediatric Perspective on Herbals and Supplements 223

Like any chemically active substance, whether an herb is safe or toxic depends on 
the dose, form of product, what it is taken with, and the underlying constitution of the 
child or adolescent. Overall, most herbs in general commerce in the United States have 
relatively good safety profi les, and the incidence of herbal adverse events are infrequent. 
In a 6-month survey of 1183 telephone calls to a California poison control center on die-
tary supplement exposures, half the calls involved children. Dietary supplement-related 
adverse events (including all supplements, not just botanicals) were reported in 134 
children (28) (Dennehy, Tsourounis, & Horn, 2005).

Th ere are a few herbs to be aware of, such as mistletoe, lobelia, digitalis, ephedra and 
pennyroyal essential oil, which can cause severe, potentially life-threatening adverse 
eff ects. Th e chronic use of other herbs, such as comfrey, chaparral, and licorice can 
cause severe hepatic, renal, or electrolyte abnormalities. As with medications, even 
when an herb is safe when used correctly, it can cause mild or severe toxicity when used 
incorrectly. For example, tea tree essential oil is quite safe when used topically for minor 
infections of the skin but if taken orally, it can cause unconsciousness in small children 
(Morris, Donoghue, Markowitz, & Osterhoudt, 2003).

CONTAMINATION AND MISIDENTIFICATION

Th e World Health Organization noted that there were approximately 8000 case reports 
of adverse eff ects from herbs from 1968 to 1997. One hundred of these were in children 
under 10 years of age and 100 were adolescents (Ernst, 2003). Most of the evidence is 
anecdotal in nature, and frequently adverse eff ects are caused not by the supplements 
themselves, but rather by contaminants. Th e issue of contamination and adulteration is 
a real concern as more and more case reports on pediatric poisonings arise in the litera-
ture (Ko, 2006; Roche, Florkowski, & Walmsley, 2005; Woolf & Woolf, 2005).

Herbal products may be unintentionally or intentionally contaminated with bacte-
ria, heavy metals, pesticides, herbicides, medications, or the other supplements (Ernst, 
2003; Ize-Ludlow et al., 2004; Moore & Adler, 2000; Sas, Enrione, & Schwartz, 2004). 
For example, concern has been raised regarding the adulteration of Chinese star anise 
(Illicium verum), a popular colic remedy, with Japanese star anise I anisatum), which 
has led to recalls in Spain, France, Scotland, China, Japan, and Netherlands (Ize-Ludlow 
et al., 2004). Japanese star anise (Illicium anisatum) is well-documented to cause both 
neurologic and gastrointestinal toxicities. Th ese eff ects are thought to be caused by 
secondary metabolites that act as potent neurotoxins, such as anisatin, neoanisatin, 
and pseudoanisatin.

Several studies and case reports have shown products with toxic levels of mercury, 
cadmium, or lead, either from unintentional contamination during manufacturing 
or from intentional additions by producers who believe these metals have thera-
peutic value (Kauff man et al., 2007; Linke, 2004; Raman, Patino, & Nair, 2004; Roche, 
Florkowski, & Walmsley, 2005; Saper et al., 2004; Woolf & Woolf, 2005). Additionally, 
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PRESCRIPTION MEDICATIONS

Very little is known about the safety of combining herbs with pharmaceutical drugs in the 
pediatric population. It is common for children taking prescription or over-the-counter 

even small amounts of heavy metals that would not aff ect the health of an adult can be 
toxic to the developing brain of an infant or toddler.

In the future, concerns of contamination or adulteration of pediatric products could 
be less of a concern. In June of 2007, the US Food and Drug Administration (FDA) 
released long-awaited “good manufacturing practices” (GMPs) for the dietary supple-
ment industry in the United States.

Th e rule ensures that dietary supplements are produced in a quality manner, do 
not contain contaminants or impurities, and are accurately labeled. GMPs will do the 
following:

Ensure quality throughout the manufacturing, packaging, labeling, and stor-• 
ing of dietary supplements.
Put in place quality control procedures and guidelines for testing ingredients • 
and the fi nished product.
Require recordkeeping and handling consumer product complaints (FDA, 2007).• 

When discussing safety of herbs for children and adolescents, it is important to 
look at the framework of the Dietary Supplement and Health Education Act (DSHEA), 
which infl uences how herbal products are sold and marketed to parents and adolescents 
(FDA). Unlike pediatric prescription medications, DSHEA allows herbal supplements 
which entered the market prior to 1994, to be marketed without prior approval of their 
effi  cacy and safety by the Food and Drug Administration (FDA). Manufacturers are 
permitted to claim that the product aff ects the structure or function of the body, as long 
as there is no claim of eff ectiveness for the prevention or treatment of a specifi c disease. 
If the claim is to “enhance gastrointestinal health of a baby,” it can be sold on the market. 
Th ere need not be any infant colic clinical trials for the gastrointestinal health claims or 
trials on dosing for infants.

----------------------------------------------------------------------------------------------------
To report a drug herb interaction or an adverse effect contact MedWatch, a 
program administered by the FDA. Another excellent resource is to contact 
your local poison control centers; the new nationwide toll-free number for 
poison control is 800-222-1222.
-----------------------------------------------------------------------------------------------------
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medication to use dietary supplements including herbals. A survey of 117 parents of chil-
dren and adolescents with ADHD or depression, demonstrated that 15 had used herbal 
medicine in the last year. Almost 83 of caregivers gave herbal medicines alone and 13 
gave them with prescription drugs. Most caregivers (78) supervised the administration 
of herbal therapy in their children; the children’s psychiatrists (70), pediatricians (56), 
or pharmacists (74) typically were not aware of use (Cala, Crismon, & Baumgartner, 
2003).

While there is limited evidence of harm from this practice in the adult population, 
certain herbs and drugs are known to interact. Th us, it is best to follow safety guidelines 
similar to those for adults to avoid potentially harmful herb–drug interactions.

Training/Accreditation/Licensure

Naturopathic physicians and acupuncturists can prescribe herbal therapies under their 
licensure; however unlike Europe, and specifi cally Great Britain, there is no standard 
training or credentialing program for herbalists in the United States. Th e American 
Herbalist Guild (AHG) is the only peer-reviewed organization in the United States for 
professional herbalists specializing in the medicinal use of plants. To attain status as a 
professional member, an individual must successfully undergo an admissions review 
process by a group of peers to assure that a relatively high level of competency, educa-
tion, and experience has been attained. AHG members have specifi c continuing edu-
cation requirements and must adhere to a code of ethics. Professional AHG members 
can be identifi ed by the term “Herbalist AHG” or simply “AHG” aft er their name. Like 
many groups, herbalists are a diverse group of professionals, with diff ering views on a 
number of topics that deal with both philosophical and practical concerns. While the 
science of phytomedicine is growing, the practice of herbal medicine is oft en empirical 
and art-based.

Dosing

Th e type of herbal preparation a clinician chooses to use depends upon a variety of 
considerations including the patient, acute or chronic nature of the medical problem, 
personal preferences and medicinal properties of the herb. For example, valerian tea can 
be unpleasant tasting for many children—a tincture or capsule may represent a better 
chance of adherence to therapy.

When it comes to dosing of herbal therapies, there is little consistency across the 
myriad of products found in the marketplace. Th is leaves consumers confused about 
how much to take and practitioners confused about how much to recommend. Unless 
one is familiar with using herbal medicines, it is probably best to start by looking at the 
clinical trials that have been conducted on an herbal product, whether it was conducted 
in children or adults or both in children and adults. Here you can fi nd out the product 
studied, the dose used, and side eff ects reported in the trials. Th e majority of herbal clin-
ical trials have been conducted on standardized extracts in solid dosage forms (capsules 
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and tablets). Th ere are also some resources on line that can help you fi nd a recom-
mended dose range for herbs, especially those that have not been subjected to clinical 
trials but are in common usage.

Talking with Families about Herbal Medicine

Th ere are many reasons why parents might choose to give their children herbal med-
icine. In some families there may be a strong cultural or folk medicine use of herbs in 
children. Other reasons may include socioeconomic status, parental beliefs surround-
ing healing and wellness, or dissatisfaction with conventional approaches, especially 
with chronic medical conditions. Most parents are self-prescribers for their families and 
obtain their information about herbs from friends, family, lay healers, the popular press, 
and the Internet (Lanski, Greenwald, Perkins, & Simon, 2003). Most parents do not get 
information about herbal therapies from their providers and surveys consistently show 
that few parents even discuss their children’s use of herbs with their physicians (Martin, 
Jordan, Vassar, & White, 2002; Sawni-Sikand, Schubiner, & Th omas, 2002).

Healthcare providers must be able to engage in dialogue with parents and patients 
about a wide variety of treatment options, including herbal medicine. Because there is 
the potential for both benefi t and harm, it is important that providers approach the topic 
of herb usage in an open and non-judgmental way. By asking a few open-ended ques-
tions, a provider should be able to assess the parents’ and patient’s beliefs and cultural 
practices regarding their use of herbal medicines.

When you were growing up, did you or your family ever use any medicinal • 
plants or herbal remedies? For example: did your parents or grandparents 
make teas, soups, rubs, or baths?
How do you use herbal remedies in with your children?• 
Are you using any herbs or herbal medicines for your child now? If so, what • 
are you trying to treat and do you think the herbs are working?

----------------------------------------------------------------------------------------------------

A FEW CASE EXAMPLES OF HERBAL 
MEDICINE IN PEDIATRICS

CASE #1
Karen is a 10-year-old with a 3-year history of recurrent abdominal pain that 
has gotten worse over the past 4 months. She complains of peri-umbilical 
abdominal pain that is dull and crampy, not accompanied by nausea or vom-
iting but sometimes she has diarrhea; occurring 4 to 5 days per week and 
lasting up to 2 to 3 hours. The pain sometimes makes her stop what she is



doing so that she can lie down. The timing is not related just to school days, 
but also to social events that she looks forward to attending. She has good 
grades, though she has missed quite a few days due to pain. She has a good 
appetite, normal bowel movements and has not had any weight loss or inap-
propriate weight gain. After speaking with Karen and her parents, there is no 
evidence to suggest that she is malingering or manipulating the situation for 
secondary gain.
 Three months ago Karen underwent an endoscopy and colonoscopy, both 
of which were entirely normal. Celiac antibody panel, food allergy testing 
and other routine screening labs were also normal. After a 1-month trial of 
lansoprazole had no effect, Karen was started on tegaserod, which has also 
had no effect.
 This is an excellent example of a case that would likely respond well to 
an integrative approach that could include botanicals. We will not discuss 
mind-body approaches or nutrition since these are covered in other chapters 
of this text.
 Enteric-coated peppermint oil capsules may help Karen, as one study in 
children (ages 8–17) with recurrent abdominal pain/irritable bowel syndrome 
showed decreased pain compared to placebo (Kline et al., 2001). Capsules 
generally come in 0.2 ml of oil and the dose is 1 capsule taken 3 times daily 
for those >45 kg. The clinical trial used 0.1 ml 3 times daily for children under 
45 kg, A systematic review of peppermint oil capsules (mostly in adults) 
showed the herb to be superior to placebo in 8 of 12 studies and equivalent to 
smooth muscle relaxants in 3 trials (Grigoleit, 2005). Other essential oils with 
excellent gut anti-spasmodic activity include thyme and caraway, which are 
often combined with peppermint oil.
 Chamomile (Matricaria recutita) is considered by most herbal practitioners 
to be the premiere herb for functional abdominal pain and soothing an anx-
ious child. Two studies have shown chamomile with pectin to relieve diarrhea 
in children, which might be of benefi t for Karen. Lemon balm (Melissa offi ci-
nalis) is another herb commonly used in pediatrics for functional abdominal 
pain, colic, and to relieve anxiety. Though both of these herbs have a long 
history of use in children, other than basic science, one study in infantile colic 
(using a combination of herbs) and the two studies of chamomile/pectin for 
diarrhea, there is little contemporary research to validate their effectiveness. 
They have excellent safety profi les (other than extremely rare allergic reac-
tions to chamomile) and can be used as tea or glycerites. Products containing 
chamomile and pectin are available for purchase in the United States.

CASE #2
Juan is a 5-year-old boy who presents to your offi ce with his mother today 
because of frequent upper respiratory infections. He started kindergarten
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6 months ago and has had 4 to 5 colds “running from one to the next” ever 
since. Mom says he has a persistently runny nose and sometimes coughs at 
night. She has not noticed any wheezing or diffi culty running or playing. He 
has a history of middle ear infections (2–3 per year) since he was about 1 year 
old. Juan lives with non-smoking parents and his 9-year-old brother who had 
a tonsillectomy last year for “chronic sore throats.” There are no pets in the 
house because his mom has asthma and is allergic to pet dander. Juan eats 
cereal with milk for breakfast, peanut butter/jelly sandwich, cookies and 
chocolate milk for lunch, and some form of meat with vegetables for dinner. 
He takes no supplements and is not currently on any medication. On physi-
cal exam his TMs are dull but mobile; turbinates infl amed, moderate yellow 
discharge. No sinus tenderness. Small, fi rm cervical nodes. Mom is frustrated 
with the repeated rounds of antibiotics and wants to try “a more natural 
approach.”
 Again, this is an example of a child that could be helped considerably with 
an integrative approach, with particular attention being paid to his diet 
(i.e., food allergies/sensitivities), recommending a multivitamin and Omega-3 
fatty acid, and so forth. Again, though, we will limit our comments to botan-
ical medicines.
 The most commonly used herbal medicine for URI in children is Echinacea 
(Echinacea spp). This native North American herb has a long history in treat-
ing respiratory ailments in both adults and children. There have been nu-
merous studies in adults demonstrating that Echinacea purpurea can 
shorten the duration and reduce the severity of the common cold. The study 
of E. purpurea in children ages 2 to 11 years (Tayler 2003) did not show any 
affect on acute URI compared to placebo; however, the use of Echinacea was 
associated with a 28% decreased risk of subsequent URI suggesting a pos-
sible protective effect (Weber et al., 2005). There were no signifi cant adverse 
events, though there were more cases of rash in the Echinacea than placebo 
group. Most herbal practitioners consider Echinacea to be a safe and highly 
effective herb for the treatment of acute URI in children. Glycerites are avail-
able, many of them pleasantly fl avored.
 Thyme (Thymus vulgaris) is perhaps one of the most respected herbs 
for the treatment of upper respiratory infection, cough, and congestion, 
being approved for such by the German health authorities. While there are 
no studies looking at thyme as a monotherapy for colds, it has some data 
showing that the combination with ivy is effective in children (2–17 years) 
with acute bronchitis and productive cough (Marzian, 2007). Ivy (Hedera 
helix) has a number of small trials and a large post-marketing surveil-
lance study indicating that it has good safety in children 4 years and older 
(Hecker, Runkel, & Voelp, 2002). Syrups of thyme and ivy are available in 
the United States.
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KEY CONCEPTS

Th e discipline of homeopathy identifes three key principles: law of  ■

Similars, individualization of therapy, and the minimum dose.
Homeopathic medicines (single remedies or combination reme- ■

dies) are prepared by a unique pharmaceutical production pro-
cess involving serial dilutions alternating with vigorous shaking 
or succussion.
Homeopathy is regulated as drug therapy by the FDA and has  ■

been since the 1938 Food, Drug, and Cosmetic Act (FDCA).
Th ere are several main styles of homeopathic practice; one dis- ■

penses primarily a single homeopathic medicine based on the 
total symptom picture of a patient. Another involves using sin-
gle or complex homeopathic medicines administered for clinical 
situations related to conventional diagnoses.
Th ere is a small but robust research portfolio for homeopathy  ■

ranging from basic science to clinical research and it is contin-
uing to grow today around the world.

■



Introduction

Homeopathy is a 200-year-old system of medicine based on the principle of 
“Similia similibus curentur,” treating like with like. Homeopathy employs 
high dilutions of natural substances with the intention of inducing a heal-

ing response. Th e source of these “remedies” is chiefl y botanical, mineral, or animal.  
Homeopathy is generally safe, as might be expected, considering the miniscule doses 
employed.

Homeopathy is used widely in the United States, by both adults and children. It is 
estimated that more than 20,000 healthcare providers either prescribe or recommend 
homeopathy for their patients. In spite of this widespread use, homeopathy remains 
controversial, particularly in the conventional medical community. Th is stems primar-
ily from the lack of a plausible mechanism to explain its biological activity. Th at said, a 
small but growing body of research supports the activity of homeopathic dilutions, in 
cellular and animal models, as well as in humans.

Background

THE PRINCIPLES OF HOMEOPATHY

Homeopathy is based upon three primary principles. Th e fi rst is the Principle of Similarity: 
“Similia similibus curentur” (“Let like be cured by like”). First stated by the German 
physician Samuel Hahnemann in 1796, this principle implies that substances capable 
of causing signs and symptoms in healthy subjects are capable of curing sick individu-
als expressing those same signs and symptoms. Hippocrates recognized the importance 
of “like-things” in pathogenesis and cure (Hippocrates), but never converted the con-
cept into practice. Likewise, the concept is mentioned in the traditional medical systems 
of India and China. Homeopathy is a holistic form of medicine that views health as a 
dynamic process. Homeopathic medicines are purported to stimulate the body’s self-
regulatory mechanisms and cure, not only the patients chief complaint, but also under-
lying malaise and maladies, which the patient may have forgotten or ignored.

Th e second homeopathic principle is that of individualization of treatment. In home-
opathy, particularly in the “classic” form (see below), great eff ort is invested in gleaning 
the fi ner characteristics of the patient, in health and illness, in order to prescribe a medi-
cine as similar as possible to his/her current state. In its most exacting form Th is individ-
ualization may take place at the level of the “whole person,” taking account of the signs 
and symptoms of disease, the patient’s physical build, personality, temperament, and 
genetic predispositions. However, this level of individualization is not always required. 
In acute conditions, “similarity” at a more specifi c, physical level, may suffi  ce.
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Th e third principle central to the practice of homeopathy is that of the minimum dose. 
Homeopaths may infrequently employ “crude” (undiluted) doses of indicated remedies, 
but the hallmark of homeopathy is the use of high dilutions. Homeopathic dilutions 
may in fact range from 1/100 of the initial solution to dilutions far beyond Avogadro’s 
number, that is, unlikely to contain a single molecule of the initial substance. Th ese 
may be termed “ultra-molecular” dilutions. Th ough considered by many the “hallmark” 
of homeopathy, these high dilutions were, in fact, an aft erthought of Hahnamann’s, 
intended to minimize the side eff ects of the large doses in use in his era.

No comprehensive explanation yet exists for the ostensible eff ect of these dilutions. 
Th is apparent lack of plausibility no doubt hinders homeopathy’s broader acceptance.

HOMEOPATHIC PHARMACOLOGY

Homeopathic medicines, termed remedies, are derived predominantly from botanical, 
mineral, or animal sources. Details of their preparation, fi rst delineated by Hahnemann 
in the early 1800s, are precisely defi ned in the FDA-recognized “Homeopathic 
Pharmacopoeia of the United States” (HPUS). Remedy production begins with a con-
centrated “mother tincture” for soluble substances, or a “triturate,” for insoluble ones. A 
triturate is prepared by successively grinding the desired substance (e.g., a metal) with 
lactose powder, until suffi  ciently “dissolved” to allow suspension in a liquid medium. 
In either case, the resulting solution is subject to serial dilutions alternating with vig-
orous shaking (succussion). Th is process is known as potentization, and the resulting 
product, potencies. Once the initial substance has been chosen, (in accordance with the 
principle of individualization), two factors remain to be determined: the dilution scale, 
and the number of repetitions. Th e most commonly employed dilution scales are the 
decimal (1:10) and centesimal (1:100), designated “D” and “C,” respectively. Th e initial 
solution is diluted with water by 1:10 or 1:100 and vigorously shaken (succussed). Th e 
resulting dilute is diluted by the same factor and again shaken. Th is process is repeated 
until the predetermined “potency” (i.e., number of repetitions) has been reached. Once 
a dilution scale has been chosen, that scale is maintained throughout preparation of 
the remedy. Homeopathic potencies are designated by a number and letter, referring 
to the number of repetitions and dilution scale. Th e mother tincture (denoted “Ø”) 
may be administered undiluted. More commonly it is “potentiated.” Typical dilutions 
are 3D, 6D, 9D, up to 30D (decimal dilutions typically being used for the lower poten-
cies) whereas typical centesimal potencies are 30C, 200C, 1000C, and above. Avogadro’s 
number (6.02 × 1023), that is, the statistical probability that even a single molecule of the 
initial substance remains in the dilute, is surpassed at 12C or 24D. If the entire universe 
were put in a test tube and diluted to 40C, a milliliter of the dilute would be unlikely to 
contain a single atom.

Homeopathic medicines are marketed under two broad categories: “single” and 
“complex.” Single homeopathic medicines are composed from an individual initial 
substance. Complex homeopathic medicines are fi xed combinations of homeopathic 
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medicines, potentiated separately but later combined, typically for a given clinical indi-
cation (i.e., Asthma or headache).

HOMEOPATHIC PRESCRIBING

Th ere are several distinct styles of homeopathic practice. Th e two main types are “classi-
cal” and “clinical.” In classical homeopathy, a single homeopathic medicine is commonly 
selected on the basis of the total symptom picture of a patient, including mental, general, 
and constitutional features. Th is is then prescribed in ultra-dilution, and repeated infre-
quently. In clinical homeopathy, one or more single or complex homeopathic medicines 
are administered for clinical situations pertaining to conventional diagnoses. Potencies 
are generally lower and oft en repeated several times a day. Homeopathic complexes are 
prescribed or purchased OTC for specifi c conventional diagnoses and are commonly 
used in clinical homeopathy. In addition to their strictly “homeopathic” use, homeo-
pathic medicines are employed in other therapeutic approaches such as anthroposophic 
medicine and homotoxicology.

“Isopathy” is a distinct but related modality. By this method, the medicine prescribed 
is not “similar” but exactly the same. For example, a case of streptococcal pharyngitis 
might be treated with the streptococcus bacteria, denatured and highly diluted. Th is is 
not strictly in accordance with the “law of similars,” which prescribes based upon simi-
larity of signs and symptoms. Various types of herbal or natural healing modalities bor-
row the term homeopathy, though they employ none of homeopathy’s basic principles 
(law of similars, dilution, and individualization).

SAFETY

Homeopathy is considered one of the safest modalities in complementary and alterna-
tive medicine (CAM). Th e medical literature contains no reference to adverse eff ects of 
remedies diluted beyond 6C. Th ere are isolated instances of adverse reactions to lower 
dilutions (i.e., crude or nearly crude substances), however these were always due to sub-
standard quality of care. Homeopathy may cause an initial aggravation of symptoms, 
but this is generally regarded as a favorable early response, and subsides over time.

While there are challenges relating to under-reporting and mistaken identity (i.e., 
herbal medicines identifi ed as homeopathic), the level of direct risk resulting from the 
use of homeopathic medicinal products is probably extremely low (Dantas & Rampes, 
2000).

Use of Homeopathy

GLOBAL USE

Homeopathy and other CAM therapies have enjoyed sustained growth since the early 
1960s. Homeopathy is among the fi ve most widely used CAM therapies in the United 
States, and enjoys popularity in high-, medium-, and low-income countries. India 
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boasts over 200,000 registered practitioners, more than 150 homeopathic universities 
and over 300 homeopathic hospitals (Department of Ayush, 2007). Homeopathy is 
widely practiced in Europe, North, Central, and South America, and has been inte-
grated into the national healthcare systems in many of these countries (WHO, 2001).

Use in the United States
Children, adolescents, and their families use homeopathy. Th eir use of homeopathy 
depends on characteristics of the population in question: age, state of health, socio-eco-
nomic background or ethnic background. Recent national surveys in the United States 
have revealed that more than 20–40 of all children and 20–30 of adolescents in 
the United States have used or are using alternative medicine products (Ervin, 1999, 
2004; Yu, 1997). Th e 1999–2000 NHANES reported that approximately 1 in 4 adoles-
cents ages 12 to 15 used CAM products, with higher rates for those between the age of 
16 and 19 (Briefel, 2004).

In 1996 Vincent identifi ed reasons that patients seek complementary therapies, 
including homeopathy. Th ese included a positive value associated with complemen-
tary treatment, the ineff ectiveness of orthodox treatment for their complaint, concern 
about the adverse eff ects of orthodox medicine, concerns about communication with 
doctors and, fi nally, the availability of complementary medicine. Homeopathy patients 
were most strongly infl uenced by the ineff ectiveness of orthodox medicine for their 
complaints. Astin (Jain, 2001) found that people are less likely to use CAM, including 
homeopathy, if they believe that the therapies are in general ineff ective or inferior to 
conventional methods or if they perceive that their conventional physician does not 
support the use of CAM.

Th ere are many reasons why parents give their children homeopathic remedies, 
including maintaining health, preventing disease, and treating a chronic or acute dis-
ease. Additionally, several clinical surveys have demonstrated a strong cultural or folk 
medicine use in children (Pachter, 1998). It is important to be aware of why families 
and patients are using these homeopathic preparations, in order to make eff ective 
recommendations. Parents get their information from numerous places: friends, fam-
ily, popular press, the Internet, and fi nally, healthcare professionals. In 2003, of the 
142 families surveyed in an ER, 45 of these caregivers reported giving their child 
an herbal product. Of those who used CAM therapies, 80 reported either friends 
or relatives as their primary source of information. Only 45 of those giving their 
children CAM products reported discussing the use with their child’s primary health 
care provider (Lanski, 2004). Th is low rate of disclosure of CAM use has been noted 
repeatedly.

Regulation of Homeopathy
Homeopathy is not a recognized medical profession in the United States. Th ree 
states, Arizona, Connecticut, and Nevada, license physicians to practice homeopathy. 
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Nationwide, most practitioners are not physicians, and their medical training is vari-
able. Dozens of schools teach homeopathy, but the level of training is not uniform. A few 
national organizations off er voluntary certifi cation, but no literature exists comparing 
the profi ciency of certifi ed versus uncertifi ed practitioners.

Homeopathic remedies in the United States are regulated as drugs under the 
1938 Federal Food Drug and Cosmetic Act (FFDCA), which defi nes “drugs” as “arti-
cles recognized in . . . the offi  cial Homeopathic Pharmacopeia of the United States 
(HPUS); and articles intended for use in the diagnosis, cure, mitigation, treatment, 
or the prevention of disease in man. . . . Whether or not they are offi  cial homeopathic 
remedies, those products off ered for the cure, mitigation, prevention, or treatment 
of disease conditions are regarded as drugs within the meaning of Section 201(g)(l) 
of the FFDCA. Homeopathic drugs must also comply with the labeling provisions 
of Sections 502 and 503 of the [FFDCA] and Part 201 Title 21 of the Code of Federal 
Regulations (CFR) . . . .” In practice, homeopathic medicines can be obtained OTC in 
most states.

Homeopathic Training
Homeopathic training among licensed health care providers in the United States is 
most commonly pursued as a post-graduate training activity and varies considerable 
in content and quality. Th e physician practice of homeopathy is directly regulated in 
three states (Arizona, Connecticut, and Nevada) and naturopathic physicians receive 
training in homeopathy in their medical school curriculum. Schools and organizations 
that provide post-graduate training in various aspects of homeopathy for a variety of 
licensed health care providers included: the Arizona Medical College of Homeopathy, 
the International Academy for Homotoxicology (IAH), the New England School of 
Homeopathy, and the Seattle School of Homeopathy.

Effi cacy
In light of the questionable physical plausibility of such extreme dilutions inducing 
a physiological response, the burden of evidence would appear to rest fi rmly at the 
feet of the homeopathic community. Historically, homeopathy has employed internal 
measures of effi  cacy, and has not invested itself in objective scientifi c evaluation. Few 
homeopaths or supporters of homeopathy are trained in scientifi c research methods. 
Furthermore, because most homeopathic medicines are derived from natural sources 
and have been known for decades, they are un-patentable, therefore undermining the 
fi nancial incentive to support research. Finally, editors of respectable medical journals 
have historically been reluctant to publish positive homeopathic fi ndings, possibly for 
fear of being  marginalized. In spite of these limitations, a growing number of clinical 
and basic science trails have demonstrated a statistically signifi cant eff ect of homeo-
pathic medications. We will discuss the realm of homeopathic research in the following 
pages.
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Homeopathic Research
Th e call to arms of medical research at the turn of the millennium has become “evidence-
based medicine” (EBM). EBM ranks scientifi c research by type, allocating the greatest 
value to randomized controlled trials (RCTs) and systematic reviews based thereupon. 
“Lesser” forms of research are evoked when these are unavailable. Th e World Health 
Organization and many regulatory agencies use the following guidelines for evaluating 
evidence (WHO, 2001; Table 12-1).

While homeopathy is still far from being able to claim itself a “proven therapy,” 
much work has been done, and moderate success attained, in moving a previously eso-
teric treatment modality closer to the scientifi c limelight. We will discuss the status of 
homeopathic research in the area of basic science and clinical research, particularly in 
relationship to pediatric medicine.

BASIC SCIENCE RESEARCH

Basic science research in homeopathy has advanced in two main areas: physical 
research on ultra-molecular dilutions, and in vitro or in vivo biological models of 
the action of ultra-molecular dilutions and their potential mechanisms of action. 
A comprehensive database of basic research in homeopathy, the Homeopathy 
Basic Research Experiments (“HomBRex”) Database, is available at http://www.
carstens-stiftung.de/hombrex/index.php (Albrecht, van Wijk, & Dittloff, 2002). 
This database contains information on experiments on biological systems in vivo 
and in vitro, in healthy or diseased states, ranging from the intact organism to the 
subcellular level, with measures of effect ranging from viability to molecular pro-
cesses; and research on physico-chemical effects of serial dilution and succussion 
(potentization).

Table 12-1. Levels of Scientifi c Evidence, as Recognized by the WHO (2001)

Evidence Category Source of Evidence

Ia Systematic review of randomized controlled trials

Ib At least one randomized controlled trial

IIa At least one well-designed, quasi-experimental trial 

IIb At least one type of well-designed quasi-experimental study

III Well-designed non-experimental descriptive studies (e.g., comparative 
studies, correlation studies)

IV Expert committee reports from respected authorities

http://www.carstens-stiftung.de/hombrex/index.php
http://www.carstens-stiftung.de/hombrex/index.php
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CLINICAL RESEARCH

Some 200 randomized controlled clinical trials on homeopathy have been published in 
the peer-reviewed medical literature. Of those, about 15 have focused on the pediatric 
population.

Pediatric indications for which objective research exists supporting a role for 
homeopathy include: ADHD, otitis, infl uenza, radiation-induced stomatitis. It should 
be noted at this point that, while homeopathy is commonly employed for a wide range 
of pediatric indications, only a selected few are supported by evidence other than 
anecdotal.

Clinical Trials in Homeopathy
Homeopathy is frequently prescribed for children with behavioral disorders. However, 
research to support the practice is very new. In a study of children suff ering from ADHD, 
patients received homeopathy or placebo for 6 weeks, and then crossed over to receive 
placebo or verum for a second period of 6 weeks (Frei et al., 2005). A standard rating 
scale was used, and the results showed a signifi cant improvement in the homeopathic 
treatment group.

One of the most common pediatric indications seen in homeopathic clinics is otitis 
media. A placebo-controlled trial of homeopathy for otitis media in children (Jacobs, 
2001) demonstrated a signifi cant eff ect in the homeopathic treatment group at 24 and 
64 hours. In a related trial, children suff ering from chronic serous otitis media were ran-
domized to receive either homeopathy or standard care. A signifi cantly higher propor-
tion of children receiving homeopathy had normal tympanograms at 12 months than 
in the standard care group (Harrison, 1999). Friese (1997) compared homoeopathic and 
conventional medicines in 103 children with acute otitis media. Median duration of 
pain was 2 days in the homeopathy group, as compared with 3 days in the conventional 
group. Seventy percent of the homeopathy group were free of recurrence in the follow-
ing year, as compared with 56 of those treated conventionally.

It should be noted that in all of these studies, homeopathic treatment was individu-
alized; thus, it is not possible to state “such-and-such” remedy is eff ective for the given 
indication. It can only be stated that homeopathy as a method was superior to placebo 
or conventional care.

Th e following studies investigated complex homeopathy; in these trials, a single 
complex was administered to all “verum” recipients. Homeopathy in the treatment of 
infl uenza has been investigated in two large randomized controlled clinical trials of 
Anas barbariae hepatis et cordis extractum (Oscillococcinum®) (Ferley, 1989; Papp, 1998). 
Symptoms were signifi cantly reduced in the verum group at 48 hours as compared with 
placebo.

Oberbaum (2001) has demonstrated a statistically signifi cant reduction in 
 chemotherapy-induced stomatitis in children using Traumeel S® liquid during stem cell 
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transplantation (p <0.01), and this therapy is currently under investigation in a second 
clinical trial conducted under the auspices of the National Cancer Institute. Zell (1988) 
evaluated the same homeopathic remedy, Traumeel, applied topically for ankle sprains, 
and found that by day 10 ankle had normalized in 51.5 of patients in the verum group 
as compared with 25.0 in the placebo group (p = 0.03).

Systematic Reviews
Four major meta-analyses to date have purported to review all available research to 
evaluate the eff ectiveness of homeopathy as a system. Th e Lancet published a meta-
analysis (Linde et al., 1997) analyzing 89 placebo-controlled studies of homeopathy. 
Th e overall mean odds ratio for these 89 clinical trials was 2.45 (95 confi dence interval 
2.05–2.93) in favor of homeopathy. Th is indicated that the chance of homeopathy being 
useful was 2–3 times greater than placebo. Even aft er correction for several potential 
confounders the results remained statistically signifi cant. Th e authors concluded that 
the results “were not compatible with the hypothesis that the eff ects of homoeopathy 
are completely due to placebo.” Several systematic reviews have been positive for home-
opathy with relevance for the pediatric population. Th ey include childhood diarrhea 
(Jacobs, 2003), infl uenza (Vickers, 2006), post-operative ileus (Barnes, 1997), seasonal 
allergic rhinitis (Taylor, 2000), vertigo (Schneider, 2005), and rheumatic diseases 
(Jonas, 2000).

Four meta-analyses of the available homeopathic research performed over the last 
two decades, have reached confl icting conclusions; however, these appear to refl ect 
more about the article inclusion criteria than any over-arching conclusion.

RESEARCH CHALLENGES IN HOMEOPATHY

Patient Preference

Th e use of homeopathy, particularly in clinical research, is oft en associated with strong 
patient preference issues. Th e challenges of recruitment where subjects refuse to be ran-
domized can, to some extent, be controlled statistically, however homeopathy, already 
under intense scientifi c scrutiny, can ill aff ord to rely upon assailable study designs.

Specifi c and Non-specifi c Effects

It is near-axiomatic in many conventional circles that any benefi t of CAM therapies can 
be attributable only to “non-specifi c” eff ects. A major line of criticism of homeopathy, 
as with other CAM modalities, is that any salubrious eff ect these methods may have is 
likely due to these “agent-independent” eff ects. Many conventional physicians attribute 
the surge in interest in CAM to the “longer time spent with patients,” “greater attention 
to the individual,” and “having someone who really listens.” Th ese criticisms may sound 
particularly appropriate for homeopathy, with its long visits, individualized interviews, 
and penchant for minutiae. It is not unreasonable to wonder if any apparent eff ects of 
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homeopathy, or other CAM modalities, are merely non-specifi c responses to the per-
sonable nature of these modalities. Teasing apart the specifi c from the non-specifi c 
remains a major challenge facing homeopathic research.

Chronic Illness

Many patients seeking herbal or homeopathic treatment suff er from chronic illnesses, 
and hope for long-term cure rather than short-lived symptom control. In chronic ill-
ness, any change is likely to be slow. Studies focused on short-term improvement will 
to miss long-term eff ects. However, long-term follow up is expensive, even by conven-
tional medical standards, and is thus rarely performed as part of an RCT.

Individualization

Th erapeutic intervention using dietary supplements and homeopathic medicines are 
oft en individualized. Homeopathy in particular is oft en highly individualized: the same 
homeopathic remedies are not prescribed for all patients with the same clinical diag-
nosis. Th erefore, some of the better homeopathic studies can compare only “home-
opathy-as-a-method” with control. Conventional clinicians (and editors) will fi nd it 
frustrating that aft er a long a drawn-out trail, the researchers cannot present a single 
remedy as “eff ective” for a given indication.

Funding and Skepticism

In common with many other forms of CAM/TM, homeopathy lacks research fund-
ing and infrastructure. Th is is due, in part, to the fact that most dietary supplements 
and homeopathic medicines are generic and there are no intellectual property rights or 
patents available. Few practitioners of homeopathy have interest or training in conven-
tional research techniques. Finally skepticism limits academic collaboration and editor 
willingness to publish.

INTERACTIONS WITH CONVENTIONAL MEDICINE

Homeopathic medicines are not known to interact, chemically or pharmacologically, 
with conventional pharmacological agents. Th is would be unlikely, given the extreme 
dilutions employed. Th at stated, homeopathic treatment may “interact” with conven-
tional medical therapy in several important ways. It therefore behooves physicians to be 
versed in and inquire about patient use of CAM.

Homeopathy may employ any of more than 3000 natural substances as the basis for 
treatment. However, because these agents do not interact chemically or pharmacolog-
ically with conventional drugs, it is not necessary for the physician to be familiar with 
the action of any agent specifi cally.

Patients undergoing homeopathic treatment oft en undergo an “initial aggravation,” 
that is, the patients’ symptoms may worsen transitorily. In the eyes of the homeopath, 
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this is viewed as a desirable “healing crisis.” However, the physician, unaware that his 
patient is undergoing homeopathic treatment, may be alarmed at a sudden and unex-
plained exacerbation of symptoms. Open communication with the patient and/or his/
her homeopath would likely assuage such concerns.

Lay homeopaths may perceive that conventional medications interfere with the 
action of the homeopathic prescription. Unversed in the power of these medications, 

----------------------------------------------------------------------------------------------------
Homeopathy in Practice

The various homeopathic interactions differ greatly one from the other, and 
from conventional medical interactions.

“Modern” homeopathy is the branch of homeopathy most similar to con-
ventional medicine, and indeed the most frequently intermingled with it. 
Most practitioners of this branch of homeopathy are conventionally trained 
physicians who employ homeopathy in their daily practice. Modern home-
opathy employs conventional medical diagnoses, and prescribes one or sev-
eral homeopathic remedies, in conjunction with, or in lieu of, conventional 
medicines. The potencies used are typically low, in the 3D–12C range, and rep-
etition is usually tid or qid. Though no literature has clearly addressed the 
question, it is presumed that modern homeopathy is more appropriate for 
acute indications, and less so for chronic.

“Complex” homeopathy is most reminiscent of OTC self-care, though 
there are practitioners who deal in this form of homeopathy. “Complexes” are 
combinations of homeopathic remedies considered effective for a given indi-
cation. These may be pre-packaged and sold under propriety trade names, or 
prescribed by practitioner. In the latter instance, the “complex” can be tai-
lored to meet the patient’s outstanding diagnostic characteristics.

Classical homeopathy is the form farthest removed from convention med-
ical practice. In most western nations, the large majority of classical homeo-
paths are not physicians. Patients are seen for an initial visit, typically 60 to 
90 minutes long, during which the homeopath investigates various aspects 
of the patient’s illness and characteristics, with emphasis on the idiosyn-
cratic. The prescription may entail a single dose of medicine. Follow-up visits 
may occur once every month or two, at which a new prescription is likely 
to be made. The length of treatment is, of course, proportional to the sever-
ity of the disease. Many common pediatric problems (recurrent otitis media, 
asthma, recurrent streptococcal pharyngitis), may be cured within a period 
of 3–6 months.
-----------------------------------------------------------------------------------------------------
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they may be tempted to reduce or eliminate prescribed medications before undertaking 
homeopathic prescribing. Th is is both dangerous and illegal, and should be vehemently 
proscribed. Open disclosure by patients would help avert such transgressions.

Finally, on a hopeful note, if, as many perceive, homeopathy is indeed eff ective, 
patients may be cured or symptoms signifi cantly ameliorated, beyond the expectations 
the physician may have from his own treatment. Physicians should be alert to the possi-
bility of reducing or discontinuing medications as they become superfl uous.

Conclusion
Use of homeopathy among the many CAM modalities is on the rise. Many pediatric 
patients and their families, especially those with chronic or recurrent conditions, turn 
to homeopathy for hope of cure, avoidance of side-eff ects, or the appeal of the holistic 
approach. Primary care physicians, the fi rst who should know of such choices, are not 
always informed. Homeopathy is generally safe, and some evidence exists to support its 
use in certain pediatric indications. Some problems may arise from lack of communi-
cation with patient and practitioner. Health care practitioners should be encouraged to 
question their patients about CAM usage, and to help their patients balance the level of 
evidence of effi  cacy with safety, personal preference or belief, and the medical condition 
under treatment.
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A Pediatric Perspective on Massage

SHAY BEIDER, ERIN T. O’CALLAGHAN, AND JEFFREY I. GOLD

KEY CONCEPTS

Massage is one of the oldest treatment modalities in existence  ■

and has been used cross culturally for thousands of years.
Touch and massage are widely used in the general population  ■

and are increasing in popularity.
Health care professionals and those they treat will benefi t from a  ■

fundamental understanding of massage and its clinical applica-
tions in order to educate, advise, and consult with their patients.
Th ere are a variety of massage techniques, each with unique  ■

guiding principles, methodologies, and outcomes.
Touch and massage have been shown to have a role in neurobio- ■

logical and immune alterations, with recent interest focused on 
the psychoneuroimmunologic response.
Massage is used for a variety of health-related purposes includ- ■

ing the treatment of specifi c conditions/diseases and general 
health and wellness.
Th ere appear to be few risks associated with massage if it is appro- ■

priately applied and provided by a trained massage professional.

■

Introduction

Massage therapy (MT) is part of a growing trend in integrative medicine use 
in the United States and represents one of the most widely used comple-
mentary and alternative medicine (CAM) therapies. Almost one quarter of 

adults in the United States have reported that they had a massage at least once in the last 
12 months (American Massage Th erapy Association [AMTA] Massage Th erapy Industry 
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Fact Sheet, 2008). Nineteen percent of adults in the United States report discussing MT 
with their doctors or health care providers and 58 of those said that their physician 
strongly recommended or encouraged MT (AMTA Consumer Survey, 2007). MT usage 
in hospitals is also increasing in popularity. From 2004 to 2006, the number of hospitals 
off ering MT increased by 30 (American Hospital Association, 2006). Hospital-based 
programs indicate that they off er MT for patient stress management and comfort (71) 
and for pain management (67) (American Hospital Association, 2006). According 
to the Rosenthal Center for Complementary and Alternative Medicine (June, 2007), 
36 states off er CAM courses at U.S. medical schools, undergraduate, postgraduate, and 
continuing medical education programs. As MT use has increased in adult populations, 
it has similarly increased in pediatric populations. A study on the use of CAM practices 
among children found that 33 of parents reported using CAM for their child within 
the past year and that MT was one of the most popular therapies selected (Loman, 
2003). A study of CAM use among families of children with special health care needs 
found that these families are almost twice as likely to have used CAM for their child 
(Sanders et al., 2003). Clearly, there is a growing interest in the fi eld of pediatric MT that 
is likely to increase over time.

SCOPE OF CHAPTER

Th is chapter will provide an overview of pediatric MT. Th e goal is for the reader to gain 
insight and understanding into the current state of MT for children and adolescents. 
Th is chapter aims to provide (1) a history of MT, (2) defi nitions of MT/therapeutic tech-
niques, (3) professional standards, training, and licensure, (4) theories and proposed 
mechanisms of action, (5) current research evidence, (6) clinical applications, (7) safety, 
and (8) conclusions.

History of Massage
Massage and healing touch have existed in various cultures across the world for thou-
sands of years.1 Archaeological evidence suggests that the practice of MT existed as 
early as 15,000 BC when European cave paintings and artifacts from this period depict 
the practice. On the basis of this evidence, it is likely that MT was used for healing pur-
poses. Th e fi rst written records of the practice of MT were from Chinese and Egyptian 
records dating around 3000 BC. When Chinese medicine developed between 200 BC 
and AD 100, MT was used along with other methods to treat illnesses. By AD 500, MT 
was a well-established method of treatment and a variety of massage techniques were 
used. During this time, MT was also being used in other Asian cultures, such as Japan 
and India.

1 Th e following brief history of MT was collected from a variety of sources, including several 
web sites that are cited in the reference section and Susan G. Salvo’s textbook, MT Principles and 
Practice, 3rd edition.
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In the Western world, MT was used for healing purposes in Greece beginning around 
700 BC and in Rome beginning around 200 BC. In Greece, the “Father of Western 
Medicine”, Hippocrates (460–374 BC), promoted MT as one of the key ways to main-
tain health. On the basis of Hippocrates’ beliefs about the healing properties of MT, the 
ancient Greek physician, Galen (AD 130–200), also wrote about and encouraged the use 
of MT for healing purposes. During this era, MT was very popular in the Roman culture 
and physicians frequently provided massages to Romans in their homes or in public 
bathhouses. In the middle ages, medical professionals preferred other treatments; how-
ever, midwives and folk healers continued to use MT regularly as part of their repertoire 
of treatments.

Interest in MT for healing purposes was revived in the Western world during the 
European Renaissance and Enlightenment. During the Renaissance, major discoveries 
were made in the fi eld of medicine. Th e foundations of modern anatomy, pharmacol-
ogy, and surgery all originated in this period. Several physicians from this time were 
advocates of MT for therapeutic and medical purposes.

Th e modern era of MT began in the early nineteenth century with the publication 
of a variety of new books promoting MT and the development of individual therapeu-
tic systems. One of the most important authors during this period was Pehr Henrik 
Ling (1776–1839), a Swedish physiologist and gymnastics instructor who developed the 
Swedish Movements system, which included massage techniques. Swedish Movements 
were introduced to the United States in 1856. Th roughout the late nineteenth and early 
twentieth centuries, several publications about the history and benefi ts of MT were 
written. Notable examples include Swedish Movement and Massage (1888) by Hartvig 
Nissen and A Treatise on Massage, Its History, Mode of Application and Eff ects (1902) by 
Douglas O. Graham. Th ese important texts were among the fi rst to present the eff ec-
tiveness of MT in the United States. In the early twentieth century, a variety of histor-
ical events led to increased use of MT. World War I and the development of physical 
therapy resulted in the use of MT to treat injured soldiers. It was during this period 
that standardization and training of massage therapists began to emerge in the Western 
world. Th e fi rst massage association in the United States was the New York State Society 
of Medical Massage Th erapists, initiated in 1927.

Th e middle-late twentieth century was a time of increasing prevalence of MT in the 
United States. Many city and state-wide MT associations were founded. Membership 
steadily increased as the popularity of the profession increased and led to the develop-
ment of national organizations, such as the AMTA. As a result, numerous MT periodi-
cals, magazines, and books were published and interest in the benefi ts of MT boomed. 
In 1992, a national certifi cation and licensing process was initiated. Various subtypes of 
MT were defi ned and MT became an increasingly common way to achieve relaxation 
in spas and health care centers across the country.

At present, there is a signifi cant trend toward integrating MT in Western medi-
cal practices. Massage therapists are being employed in hospital and hospice settings 
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throughout the United States and MT is oft en used as an adjunct treatment for a variety 
of medical conditions. Th e rise of research on the health benefi ts of MT refl ects the 
integration of MT into health care and the increasing acceptance of this therapy in med-
ical settings. In fact, the White House Commission on Complementary and Alternative 
Medicine Policy (U.S. Department of Health and Human Services, 2002) called for fur-
ther research examining the eff ectiveness and mechanisms of action for CAM therapies, 
including MT. Th is is an exciting time for MT. Current research and clinical trends 
indicate MT will continue to expand as a fi eld well into the future.

Defi nition of Massage and Therapeutic Techniques
Massage therapy is a growing fi eld and there are an increasing number of new modal-
ities and subspecialties being off ered. Th e term MT covers a group of practices and 
techniques. Th ere are thought to be more than 250 types of massage, bodywork, and 
somatic therapies currently available (www.massagetherapy.com/glossary/index.php). 
In applying these modalities, therapists use a variety of pressing, rubbing, and stroking 
motions to manipulate the muscles and other soft  tissues of the body. Pressure, move-
ment, site restrictions, and variations are common. Most techniques are applied using 
the hands and fi ngers, but certain modalities incorporate a variety of other body parts 
including the forearms, elbows, knees, and feet. Th e intention of MT is most oft en to 
relax the soft  tissues, increase delivery of blood and oxygen to the massaged areas, warm 
the massaged areas, and decrease pain. However, there are other physiological, psycho-
logical, and spiritual therapeutic eff ects that are sought as well.

Th e following defi nitions provide brief descriptions of a few of the most popular 
techniques currently in practice:

Aromatherapy massage•  incorporates one or more scented plant oils called 
essential oils to address specifi c needs.
Asian bodywork•  is a form of bodywork that monitors the fl ow of the vital life 
energy—known as chi, ki, prana, or qi. Using manipulation and pressure, the 
practitioner evaluates and modulates the energy fl ow to facilitate a balanced 
state. Popular modalities include shiatsu, amma, Jin Shin Do, Th ai massage, 
and tui na.
Cranio-Sacral•  is a gentle touch technique for evaluating and optimizing the 
functioning of the cranio-sacral system—comprised of the membranes and 
cerebrospinal fl uid that surround and protect the brain and spinal cord.
Deep tissue•  is a technique designed to release patterns of tension in the body 
through slow, deep strokes and fi nger pressure in contracted, tense areas.
Myofascial release•  is a technique using long stretching strokes to rebalance the 
body by releasing tension in the fascia/connective tissue.
Refl exology•  is a technique which uses pressure points on the feet, hands, and 
ears that are thought to correspond to specifi c areas of the body.

www.massagetherapy.com/glossary/index.php
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Sports massage•  is a style of massage focusing on the muscle systems relevant 
to a particular sport. Modifi cations are made for training, sporting events, and 
post-sporting activities.
Swedish massage•  is a system of massage that uses long strokes, kneading, and 
friction techniques combined with active and passive joint movements.
Trigger point therapy, myotherapy, or neuromuscular therapy•  is a method that 
applies fi nger pressure to trigger points to break down patterns of pain and 
relieve spasms.

Massage therapy can be applied with a wide range of pressure, site, position, and dis-
ease-specifi c restrictions. Th is will result in tremendous variability in terms of applied 
pressure, speed of delivery, and the manual techniques selected. Th e success of the MT is 
dependent on the massage therapist’s ability to make these necessary therapeutic adjust-
ments. While there is an increased understanding of the specifi c eff ects of MT, the treat-
ments themselves still contain an artfulness that predates evidence-based studies. Th e 
most expert massage therapists combine knowledge and art in their practice of MT.

Pediatric MT has been generally described as the manual manipulation of soft  tis-
sue intended to promote health and well-being in children and adolescents (Beider & 
Moyer, 2006). Massage for children varies substantially from MT for adults. Children 
are typically more actively engaged during the therapeutic session and enjoy partici-
pating in a variety of ways. Th is can include the incorporation of storytelling, games, 
discussion, objects, or toys. Children will oft en direct the MT session, change position, 
desire more direct eye contact, and request that the massage therapist shift  from one 
area of the body to another.

Children with medical conditions require that the massage therapist make appro-
priate position, pressure, site, and disease-specifi c adjustments and modifi cations. 
Although Classic Swedish or circulatory MT is most commonly provided, it may not 
be therapeutically appropriate for children with certain medical conditions. MT prac-
ticed in a hospital or hospice environment presents unique demands, and for some the 
term “massage” can be misleading. As a result, therapists who specialize in pediatric 
hospital-based MT are developing new terminology to describe their treatments. Terms 
such as Integrative Touch™ and Compassionate Touch® have been developed to address 
these concerns. Integrative Touch™ is a gentle form of MT that is sensitive to the med-
ical needs of patients who are hospitalized or in hospice care (www.integrativetouch.
org). Integrative Touch™ takes into consideration the whole patient—mind, body, and 
spirit—and uses gentle, noncirculatory techniques. Compassionate Touch® is a term 
that has been used to describe a therapeutic modality created for the elderly, ill, or dying 
(www.compassionate-touch.org). Compassionate Touch® involves one-on-one focused 
attention, intentional touch, and sensitive massage with specialized communication 
skills to help enhance quality of life. Th is new linguistic development highlights the 
evolution of MT.

www.integrativetouch.org
www.integrativetouch.org
www.compassionate-touch.org
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Professional Standards, Training, and Licensure
An individual who professionally provides MT is most oft en called a massage therapist, 
although there are other health care providers, such as physical and occupational thera-
pists, who also have massage training. It is increasingly common for nurses and allied 
health care providers to seek education and training in MT. It is estimated that there 
are 265,000 to 300,000 massage therapists and students in the United States (AMTA 
Massage Th erapy Industry Fact Sheet, 2008). Signifi cantly smaller numbers have train-
ing or experience working with pediatric populations—particularly children with spe-
cial health care needs. Th is requires advanced training and pediatric experience beyond 
what is provided in basic MT training programs. However, to date, there are a lim-
ited number of programs or continuing education courses available nationally off ering 
pediatric specifi c MT (e.g., www.massageforchildren.com and http://marybettssinclair.
com/). Employment for massage therapists is expected to increase 20 from 2006 to 
2016 according to the U.S. Department of Labor (AMTA Massage Th erapy Industry 
Fact Sheet, 2008). On the basis of a comparison of results of an AMTA Industry Survey 
(2007) and the U.S. Department of Labor Bureau of Labor (2008), today’s massage ther-
apists are predominately female (85), most likely enter MT as a second profession, and 
are likely to provide MT in a number of diff erent settings (e.g., the home, spa/salon, 
offi  ce, health care setting, health club, or MT franchise or chain). Swedish massage is the 
most commonly used modality provided by 82 of practitioners, followed by deep tis-
sue massage (70), trigger point (43), and sports massage (40). Sole practitioners or 
independent contractors account for the largest percentage of practicing massage thera-
pists (AMTA Industry Survey, 2007). As of December 2007, massage therapists have 
an average of 688 hours of initial training (AMTA, 2007). Th ere are roughly 1500 MT 
postsecondary schools, college programs, and training programs throughout the coun-
try according to U.S. Department of Labor, Bureau of Labor Statistics (2008). Th e vast 
majority of massage therapists agree that MT should be integrated into health care.

At present, 38 states and the District of Columbia regulate massage therapists. In 
states that do not regulate massage therapists, local municipalities oft en take on this 
role. Th e minimum number of hours of MT training is typically 500 hours, although 
there are some exceptions—especially in states that do not mandate state licensure. 
Written, oral, and/or hands on examinations are typically required. Th e majority of 
states have continuing education requirements for renewal of licensure. Licenses or 
certifi cations for massage therapists include the following designations: LMT (licensed 
massage therapist), LMP (licensed massage practitioner), CMT (certifi ed massage ther-
apist), and two national certifi cations NCTMB (National Certifi cation in Th erapeutic 
Massage and Bodywork), and NCTM (National Certifi cation in Th erapeutic Massage). 
Certifi cations for infant and pediatric massage therapists include the following des-
ignations: CEIM (Certifi ed Educator of Infant Massage), CIIM (Certifi ed Instructor 
of Infant Massage), CIMI (Certifi ed Infant Massage Instructor), CPMP (Certifi ed 

www.massageforchildren.com
http://marybettssinclair.com/
http://marybettssinclair.com/
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Pediatric Massage Practitioner), CPMS (Certifi ed Pediatric Massage Specialist), and 
CPMT (Certifi ed Pediatric Massage Th erapist). Th ese certifi cations vary in terms of the 
number of training hours, expected level of expertise, and examination or assessment 
required for certifi cation.

Th e National Certifi cation Board for Th erapeutic Massage and Bodywork (NCBTMB) 
upholds a national standard of excellence (www.ncbtmb.com). More than 89,000 mas-
sage therapists and bodyworkers have been certifi ed by NCBTMB since their incep-
tion. To become nationally certifi ed, practitioners must complete a minimum of 500 
hours of instruction, demonstrate mastery of core skills, abilities and knowledge, pass 
a standardized examination, and uphold NCBTMB’s Standards of Practice and Code of 
Ethics. Massage therapists in a professional setting practice codes of ethics, which are 
established either by NCBTMB or by the association to which they belong (e.g., AMTA, 
Association of Bodywork and Massage Professionals).

Standards of practice are maintained in the areas of professionalism, legal and ethi-
cal requirements, confi dentiality, business practices, roles and boundaries, and the pre-
vention of sexual misconduct. Codes of ethics include ethical considerations such as 
honest representation, practicing safely within the boundaries of known indications/
contraindications, providing treatment when there is expected client benefi t, main-
taining competence, meeting professional expectations, safeguarding confi dentiality, 
obtaining consent, respecting the client’s right of refusal, maintaining a healthy profes-
sional relationship, avoiding confl icts of interest, and following procedures, guidelines, 
regulations and professional codes and requirements.

Th e skills of massage therapists are oft en divided into two categories: hard skills 
and soft  skills. Hard skills include knowledge of physiology, pathology, anatomy, tac-
tile technique, and massage acumen. Soft  skills include management of the therapeutic 
relationship (e.g., communication, professionalism, managing healthy boundaries), an 
oft en overlooked and understudied aspect of MT. Th e therapeutic relationship is com-
prised of several important factors including trust, compassion, client-centered care, 
safety, respect, and a recognition of the perceived power diff erential between the client 
and practitioner. Th is is particularly important when working with pediatric clients 
and especially those who are medically vulnerable. By recognizing that children are 
inherently more susceptible to adult infl uence and oft en overwhelmed by the medical 
environment, it is crucial to maintain these soft  skills while providing pediatric MT.

Massage therapy treatments usually last 30 to 60 minutes; however, treatments may 
be as short as 10 to 15 minutes or as long as 2 hours. For pediatric clients, shorter sessions 
are oft en indicated. A series of appointments is usually recommended, particularly for 
children with medical conditions. An eff ort is made on the part of the massage ther-
apist to create an environment that is calm and soothing, although this is not always 
possible in certain settings. Th e use of dim lighting, soothing music, and a calm, quiet, 
and relaxed environment are all thought to contribute to the overall experience of MT 
and healing.

www.ncbtmb.com
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Theories and Proposed Mechanisms of Action
From the beginning, MT was practiced as a healing method. Later it was used as an 
adjunct therapy to well-established methods of treatment and promoted as one of the 
key ways to maintain health. During the Renaissance period, physicians supported the 
use of massage for therapeutic and medical purposes. It was at this point that the med-
ical profession began to explore mechanistic actions associated with MT. To date, there 
continues to be a split between those who view MT as a mode of symptom management 
and those who view MT as enhancing overall well-being. Th eorized by Beider, Mahrer, 
and Gold (2007), MT can be viewed as creating enhanced well-being through multisys-
tem integration (MSI) and organization, which can lead to an optimal healing experi-
ence. Th e authors explain that MSI has an emphasis on balance, homeostasis, healing, 
well-being, and a shift  away from symptom abatement alone.

While the eff ectiveness of MT in Western Medicine is oft en measured in terms of 
reduced symptom distress, holistically, MT may work through MSI, targeting the inter-
actions between the immune, muscular, cardiovascular, endocrine, and nervous sys-
tems. For example, some theorists have proposed explanations for the eff ects of MT 
on weight gain (e.g., the role of increased vagal activity and the release of hormones 
in the gastrointestinal tract to promote more effi  cient food absorption) (Field, 2002), 
while others have refl ected on the synergistic eff ects of vagal activity and stress reduc-
tion on weight gain (Scafi di & Field, 1996; Vickers, Ohlsson, Lacy, & Horsley, 2004). 
Fortunately, investigators are beginning to embrace a more holistic or MSI approach for 
understanding the mechanisms of action of MT.

Clinicians have long noted some of the eff ects they see associated with MT, which 
include (1) enhanced relaxation and stress reduction, (2) therapeutic benefi t from the 
interaction between the therapist and patient, (3) reduction in pain signals sent to the 
brain, (4) the release of certain chemicals in the body, such as serotonin or endorphins, 
creating feelings of enhanced well-being, and (5) improved sleep, which is known to 
have a role in aff ecting both pain and healing. MT also appears to promote a shift  in the 
central nervous system toward a parasympathetic state. Th e parasympathetic nervous 
system creates what some call the “rest and digest” response (heart rate and breathing 
rate slow down, blood vessels dilate, and activity increases in many parts of the digestive 
tract). Th e parasympathetic response supports rest and healing for the MT recipient.

Psychoneuroimmunology (PNI) is a multidisciplinary fi eld of research that may 
help to explain the eff ectiveness of MT in chronically ill patients. PNI examines 
the interactions between the behavioral science, neuroscience, endocrinology, and 
immunology fi elds in order to understand how the convergence of these disciplines 
infl uences health and disease (Ader, 2007). Only a handful of studies have specifi cally 
examined the impact of pediatric MT on immune, neuroendocrine, and psychologi-
cal functioning in chronically ill children and adolescents. Th ese studies have found 
some improvements in immune, neuroendocrine, and psychological functioning 
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aft er a period of MT (e.g., Diego et al., 2001; Field, 2006; Shor-Posner et al., 2006). 
Although there is a paucity of research examining the PNI response and MT in pedi-
atric populations, overall, these results are promising and indicate that MT may result 
in improved immune and endocrine functioning, which consequently can result in 
decreases in disease progression and improved functional status. Future research 
needs to further examine the role of PNI in pediatric MT in order to more fully 
understand the mechanisms by which MT improves physiological and psychological 
functioning.

Current Research Evidence
Massage therapy has been widely practiced for thousands of years. Clients and massage 
therapists have noted many anecdotal benefi ts. In fact, most of what is known about the 
eff ects of MT is experiential in nature. Following pediatric MT, patients and massage 
therapists have reported experiencing such benefi ts as an increase in overall relaxation, 
decrease in pain and soreness, improved sleep, stress relief, and a greater connection 
to the body. Research is just beginning to examine the physiological and psychological 
benefi ts of MT. Th us far this research has been limited in scope. To date, the majority of 
randomized controlled clinical trials examining the eff ects of MT have utilized Swedish 
massage techniques. Th e eff ects of other popular MT modalities (e.g., Asian bodywork 
techniques, deep tissue, trigger point therapies) have not been adequately researched. As 
the fi eld grows, research needs to incorporate a range of massage modalities. Although 
research in pediatric MT is more limited than studies in adults, there have been some 
studies specifi cally examining the physiological and psychological benefi ts of MT in 
pediatric populations. A review article of randomized controlled trials of pediatric MT 
summarizes the state of the literature (Beider & Moyer, 2006). More recently, a clinical 
overview by Beider, Mahrer, and Gold (2007) reviewed the pediatric MT literature and 
reported on proven and promising eff ects.

Research has shown there are physiological benefi ts to the patient and psychological 
benefi ts to both the patient and caregiver following MT sessions. In infants, examples 
of potential physiological benefi ts include increased weight gain and shorter hospital 
stays in premature/low birth weight infants (Vickers et al., 2004) and improved sleep, 
increased relaxation, and decreased crying (Underdown, 2006). Research has demon-
strated various physiological benefi ts following MT including improved muscle tone, 
increased airfl ow in children with pulmonary disorders, reductions in chronic pain 
associated with specifi c areas of the body (i.e., the lower back, neck, and shoulder) and 
particular conditions such as, headaches, fi bromyalgia, carpal tunnel syndrome, and 
juvenile rheumatoid arthritis (Beider & Moyer, 2007; Tsao, 2007).

Research on caregiver-provided MT to infants suggests that caregivers may expe-
rience psychological benefi ts such as greater satisfaction, improved infant/caregiver 
interaction, improved overall mood, and declines in depressive symptoms (Fujita 
et al., 2006; Livingston et al., 2007; Underdown et al., 2006; Vickers et al., 2004). 
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In addition, children have been shown to experience psychological benefi ts as a result 
of MT including decreases in anxiety, dysthymia, depression, negative mood, and dis-
ruptive behavioral problems (Beider & Moyer, 2007; Zebracki et al., 2007). Although 
research examining the physiological and psychological outcomes of MT is in the early 
stages, there is increasing interest in this area.

A search on the National Institutes of Health (NIH) Computer Retrieval of 
Information on Scientifi c Projects (CRISP) database (http://crisp.cit.nih.gov) revealed 
several ongoing NIH-funded research projects investigating the physiological and psy-
chological eff ects of MT in pediatric populations. One study being conducted by Sheila 
Wang, Ph.D., at Children’s Memorial Hospital is comparing the immune, autonomic, 
hormonal, and behavioral eff ects of MT versus relaxation training in unmedicated 
adolescents with HIV. Sean Phipps, Ph.D., of St. Jude’s Children’s Research Hospital, is 
conducting a randomized intervention trial comparing the psychological and medical 
outcomes of a child-targeted intervention that includes MT and humor therapy and a 
parent-targeted intervention which involves MT and relaxation therapy compared to 
standard care. Finally, Cynthia Myers, Ph.D., was funded to study the eff ectiveness of 
MT versus superfi cial heat application in controlling pain intensity and pain-related 
negative aff ect in children with advanced cancer.

Clinical Applications
In this section, the clinical eff ects of massage will be reviewed. An emphasis on clinical 
anecdotes and evidence-based practice in the well child, as well as the eff ects of MT in 
children with system-specifi c dysregulations will be discussed.

GENERAL EFFECTS IN THE WELL CHILD

Massage for children can have many health benefi ts. Th ese benefi ts include enhanced 
self-esteem, body image, and well-being. MT can also support children in developing 
healthy lifestyle habits and boundaries in their personal relationships. Communication 
and sociability seem to be enhanced with MT, and children’s mental alertness and ac-
ademic performance may improve following therapy. Touch aversion and touch sensi-
tivity can be minimized and feelings of acceptance and nurturing are oft en reported. 
When practiced within the family context, massage can enhance intimate relationships 
and support children in developing a sense of connection to their bodies and respect 
for their loved ones. Siblings are oft en able to work out some of their diff erences and 
engage in less aggressive physical behaviors when they have a positive outlet for touch 
through massage. Th e fi eld is a long way from discerning the mechanisms of action for 
each of these reported outcomes; however, it is important to note that MT may enhance 
MSI and function, which would explain the breadth and scope of previously reported 
fi ndings.

Th ere are specifi c conditions that well children may experience in daily life for which 
massage can be benefi cial. When children feel intestinal discomfort or constipation, a 

http://crisp.cit.nih.gov
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stomach massage routine similar to the colic routine widely used in infant massage can 
be helpful. Abdominal massage promotes elimination and decreases feelings of pain and 
discomfort. When children are experiencing growth spurts and growing pains, massage 
can lessen the associated discomfort. If a child has sleep diffi  culties, a night time mas-
sage ritual can help promote relaxation and improve sleep. Children who experience 
worries surrounding school examinations, extracurricular activities, or peer relation-
ships may fi nd that massage helps relieve some of their stress and concern.

EFFECTS ON THE SKIN

Clinical observations have shown that massage increases skin temperature, improves 
skin condition, and stimulates oil gland production. As circulation increases with MT, 
more nutrients become available and there is an improvement in the overall texture 
and appearance of the skin. MT has been shown to reduce skin itching, redness, and 
fl akiness (Schachner, Field, Hernandez-Reif, Duarte, & Krasnegor, 1998). Th is can be 
particularly helpful for conditions such as eczema and psoriasis so long as the skin is 
not susceptible to infection. When the skin is not intact, MT is locally contraindicated 
but the surrounding tissue can be touched and this can expedite the healing process. In 
addition, the oil or lotion that is applied with MT can help improve skin condition. MT 
has also been benefi cial in treating burns in the subacute stage. MT can be useful for 
rehabilitating the skin by positively aff ecting pruritus and scar status (Roh, Cho, Oh, & 
Yoon, 2007), and minimizing the stress, anxiety, and pain associated with skin debride-
ment (Field, 2005). For children with special health care needs who may develop pres-
sure sores, massage can promote enhanced circulation and healing and prevent the 
development of new pressure sores.

EFFECTS ON THE MUSCULOSKELETAL SYSTEM

Clinical observations reveal that MT relieves muscle tightness, restrictions, stiff ness, 
and spasms. It is thought that MT may reduce muscle excitability. Promising eff ects for 
pain reduction as mediated by the sympathetic nervous system have been observed, 
leading to muscle relaxation. MT manually separates muscle fi bers and lengthens mus-
cles, which increases fl exibility. It is theorized that MT tones weak muscles by increasing 
muscle spindle activity and minute muscle contractions. Th is has benefi cial eff ects for 
individuals experiencing fl accidity, atrophy, or prolonged periods of inactivity. Because 
MT increases the amount of oxygen and nutrients available to muscles via improved 
blood circulation, muscle fatigue, and soreness are reduced and waste products are 
eliminated more quickly. Evidence suggests that postexercise massage may be helpful 
in reducing delayed onset muscle soreness (Hilbert, Sforzo, & Swenson, 2003). Field and 
colleagues found that aft er 30 days of daily 15 minute massages in 10 children with mild 
to moderate JRA, that child-, parent-, and physician-report all indicated decreased pain 
(Field et al., 1997). Although this study is limited by its small sample size, the results are 
promising and demonstrate the potential eff ects of MT in children with JRA.
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Massage therapy can provide release of muscular, tendinous, and ligamentous ten-
sion that is found with postural deviations and lumbar or thoracic curves. When MT is 
carefully applied to the surrounding areas of a broken or fractured bone, it can reduce 
the development of compensation patterns, improve muscle tone and circulation, and 
reduce edema. In the subacute stage, sprains and tendonitis respond well to MT, which 
can minimize swelling and allow for increased joint mobility (Werner, 2002). Physical 
therapists and rehabilitation practitioners have oft en applied MT to treat contractures 
and edema (Vasudevan & Melvin, 1979). Th is can be helpful for a variety of diff erent 
conditions including neurodevelopmental disorders, such as cerebral palsy. In general, 
the acute phase of musculoskeletal injury should be avoided but subacute and chronic 
injuries may respond well to MT.

EFFECTS ON THE NERVOUS AND ENDOCRINE SYSTEMS

Massage is thought to promote general relaxation through the activation of the re-
laxation response. It appears that beta brainwaves may be decreased during MT and 
delta brainwaves may be increased, encouraging sleep and relaxation. It has been 
proposed that dopamine and serotonin levels are increased leading to decreased 
stress and depression. Increased serotonin levels may consequently inhibit pain sig-
nals, thereby reducing the sensation of pain. For example, a study of adults with 
fi bromyalgia indicated that following MT, sleep improved, pain decreased, and sub-
stance P decreased (Field et al., 2002). Researchers have also reported that MT is 
associated with increases in Stage III and Stage IV restorative sleep (Field, 2007). 

Some studies conducted by Field and colleagues at the Touch Research Institute, 
have reported a decrease in cortisol associated with MT. In a recent meta-analysis of 
randomized control trials in adults receiving MT, no signifi cant decreases in cortisol 
were noted (Moyer, Rounds, & Hannum, 2004). Th is was corroborated by Beider and 
Moyer (2006) in a clinical review of pediatric MT studies. In a meta-analysis of MT 
for adults, signifi cant reductions in depression and anxiety have been shown (Moyer 
et al., 2004). In a review of randomized controlled trials in pediatric MT, reductions 
in pain appear to be promising, although further study is needed (Beider & Moyer, 
2006).

Massage therapy has shown clinical benefi ts for conditions where peripheral 
nerves have been impacted. It also appears to be useful for decreasing rigidity, con-
tractures, and stiff ness associated with neurological conditions such as multiple 
sclerosis (Salvo, 2004). Hypertonic muscles respond favorably to a relaxing mas-
sage, whereas hypotonic muscles respond better to increased stimulation. MT is par-
ticularly useful for stimulating blood circulation and increasing mobility, range of 
motion, and function. Massage can be a useful treatment for enhancing the benefi ts 
of physical and occupational therapy by increasing circulation and minimizing mus-
cular degeneration, which is sometimes caused by proprioceptive misinformation 
(Werner, 2002).
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EFFECTS ON THE CARDIOVASCULAR SYSTEM

Th ere are several ways that massage is thought to aff ect the cardiovascular system. 
Th e most prominent belief is that MT creates an overall improvement in blood cir-
culation (Salvo, 2007). Clinically, it is suggested that massage dilates blood vessels, 
decreases blood pressure, increases blood fl ow, replenishes nutrients and oxygen to 
cells and tissues, and removes waste products. MT is also thought to reduce heart 
and pulse rates through activation of the relaxation response. Other positive eff ects 
include an increase in stroke volume, red and white blood cell counts, platelets, and 
oxygen saturation. For children with conditions that involve compromised blood ves-
sels, hypertension, or high blood pressure, circulatory MT is generally thought to be 
contraindicated but gentle holding or very light touch techniques such as Integrative 
Touch™ may be applied.

EFFECTS ON THE LYMPHATIC AND IMMUNE SYSTEMS

Similar to the circulatory eff ects described for the cardiovascular system, the eff ects 
of massage on the lymphatic system are thought to include enhanced lymph circula-
tion. MT can cause fl uid to be drawn into lymphatic capillaries and thereby increase 
lymphatic fl ow. Th is can reduce edema and the associated weight and swelling that 
accompany this condition. Th ere may also be positive benefi ts to the functioning of the 
immune system through increased lymphocyte counts and an increase in the number 
and function of natural killer cells, CD4 cells, and the CD4/CD8 ratio. To date, two 
research studies have found enhanced HIV-related immune functioning in children 
and adolescents with HIV aft er receiving two massages a week for 12 weeks (Diego et al., 
2001; Shor-Posner et al., 2006). Further, Diego and colleagues (2001) discovered that 
adolescents with HIV reported signifi cantly less depressive and anxious symptoms fol-
lowing MT. Because HIV involves immune dysregulation, these fi ndings are of extreme 
importance and indicate that following MT, children and adolescents with HIV may not 
only experience decreased psychological distress but may also experience an increase 
in immune functioning. Th is improvement in immune functioning could delay dis-
ease progression. As previously stated, further studies in this area are currently being 
conducted.

EFFECTS ON THE RESPIRATORY SYSTEM

Generally, MT is thought to reduce respiration rate, strengthen respiratory muscles, 
and improve pulmonary function. It is thought that respiration rate is decreased due to 
the activation of the relaxation response. MT can loosen tight respiratory muscles and 
fascia and mechanically help to loosen and discharge phlegm. Muscular relaxation in 
the back, chest, and neck combined with postural drainage can have a positive eff ect for 
children with chronic respiratory conditions. Early data on MT and pulmonary func-
tion have been promising and MT may be helpful for reducing allergies that irritate 
respiratory function (Beider & Moyer, 2006). Research also suggests that children with 
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cystic fi brosis may have improved pulmonary function following MT (Hernandez-Reif 
et al., 1999).

EFFECTS ON THE DIGESTIVE AND URINARY SYSTEMS

Clinical observation and client reports have shown that MT promotes evacuation of the 
colon. Th is is thought to occur through an increase in peristaltic activity, which encour-
ages movement and relieves constipation. For infants, MT improves the symptoms of 
colic and reduces intestinal gas. Because the relaxation response is stimulated during 
MT, digestion is activated. It has been postulated that MT facilitates the reabsorption of 
lymphatic fl uids for fi ltration by the kidney and is thought to activate dormant capillary 
beds, which increase the amount of urine produced and the frequency of urination. 
Metabolic waste products are also released during MT. Th ese include nitrogen, sodium 
chloride, and inorganic phosphorus (Salvo, 2007).

INDICATIONS FOR SPECIAL POPULATIONS

Th ere are a variety of special medical conditions in children (e.g., cancer) for which 
massage has been shown to be benefi cial. In addition, there are specifi c populations 
who are thought to benefi t from MT (e.g., children who have been neglected or abused). 
Children that appear to respond favorably to MT based on clinical observation include 
patients with cancer, chronic pain, palliative care needs and children in hospice In addi-
tion, children who have been abused and neglected, hospitalized infants and children, 
children with psychological conditions (e.g., eating disorders, anxiety, depression), and 
chronic stress appear to respond favorably to MT. When MT is practiced as an integra-
tive therapeutic intervention for children with special health conditions, it may be vital 
for managing symptoms and enhancing wellness. Th e multidimensional therapeutic 
aspects of MT can provide children with a sense of comfort, safety, and psychological 
well-being in addition to physiological improvement and/or symptom management.

Safety
Considering the popularity and wide use of MT, the number of reported adverse events 
has been minute (Ernst, 2003). Th ough adverse events are rare, safety remains a vital 
concern. A clinical review conducted by Ernst (2003) found 16 case reports and 4 case 
series where adverse events were reported as a result of MT. Th ese events ranged from 
various pain syndromes and leg ulcers to more serious events such as cerebrovascular 
accidents, hematoma, ruptured uterus, and strangulation of the neck. However, it should 
be noted that in most cases, untrained massage therapists employed exotic massage 
techniques rather than circulatory massage techniques (Ernst, 2003). Corbin (2005) 
has investigated the safety of massage specifi cally in patients with cancer. She concluded 
that MT could safely be incorporated into conventional care for patients with cancer; 
however, patients may be at higher risk for rare adverse events. Because patients with 
cancer may be at a higher risk for rare adverse events, MT may require modifi cation to 
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maximize safety. To date, MT practice and research conducted with licensed massage 
therapists has demonstrated feasibility and safety. Nonetheless, practitioners need to 
consider the patient’s overall health status and specifi c medical conditions in order to 
assign the appropriate massage restrictions and techniques.

CONTRAINDICATIONS AND MEDICATION CONSIDERATIONS

Th e two main categories of contraindication for MT are local and absolute contrain-
dications. Local contraindications include specifi c regional areas of the body where 
MT must be avoided. Th is might be an area of infl ammation or injury or the site of an 
intravenous line or surgical incision. Absolute contraindications include conditions for 
which MT is inappropriate, ill advised, or potentially harmful. Examples include wide-
spread infl ammation, infection, high fever, or medical emergencies. Endangerment 
sites are areas of the body that are delicate or relatively vulnerable and may necessitate 
caution or limitations. Th ese include nerves, blood vessels, organs, and bony projec-
tions. Pressure and positioning restrictions are required when implementing MT in 
these areas.

Certain medications contraindicate some types of MT treatment. Analgesics 
can eff ect changes in tissue response, which in turn can alter the temperature, local 
blood fl ow, and muscle guarding (Uretsky, 2006). Th erefore, therapists need to apply 
lighter pressure and a more conservative MT approach for pediatric clients on anal-
gesics. Muscle relaxants can interfere with muscle refl exes, so stretching and deeper 
work should be avoided. Clot management medications, including anticoagulants and 
antiplatelets, can create an increased risk for bleeding and bruising. In these circum-
stances, gentle touch or holding is recommended (Ross-Flanigan, 2006). Some of the 
side eff ects from antidepressant medications, including dizziness and light-headedness, 
can be exaggerated following MT (Health A to Z, 2006), therefore children and adoles-
cents need to be advised to move slowly and cautiously following treatment. Anxiolytic 
medications have a range of side eff ects including poor refl exes, CNS depression, and 
exhaustion (Health A to Z, 2006), which can substantially aff ect treatment. MT should 
be conducted with caution and practiced in close communication with the medical 
team. In all cases when medications are being administered to children, massage thera-
pists need to be aware of their potential eff ects and maintain an open dialogue with the 
prescribing physician.

Conclusions
Th e fi eld of integrative medicine is growing rapidly and pediatric MT is gaining sig-
nifi cant attention in both clinical and research practice. Over the last several decades, 
MT has become a profession with national accreditation, local and state-wide licens-
ing and organizations, and professional periodicals. Health professionals and family 
members continue to be increasingly educated about their health care choices and have 
begun to request more CAM approaches to their care. Owing to the recent surge in MT 
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evidence-based research fi ndings, which illuminate the benefi ts and potential mecha-
nisms of action of MT, as well as its popularity in the general population, MT is now 
being incorporated into community and medical settings as an adjunct treatment for 
well children and children with a variety of medical conditions.

Despite the increased prevalence of pediatric MT, there are a limited number of mas-
sage therapists with the specialized training necessary to perform MT safely for children 
with medical conditions. Traditionally, massage school graduates in the United States 
receive little or no education in the areas of infant and pediatric MT. Currently, a limited 
number of high-quality continuing education programs exist nationally. Th erefore, it is 
essential that more pediatric specifi c training programs are developed and that massage 
therapists participate in these specialized training programs. It is particularly important 
that massage therapists receive advanced training in pediatric MT for working with 
children in hospital- and hospice-based settings. Increased dialogue between massage 
therapists and other members of the health care team is necessary to promote collabo-
rative trainings and clinical research investigations.

In many respects, the fi eld of integrative pediatric MT is still in its infancy. Th e 
majority of perceived eff ects have been based on massage therapists’ and their clients’ 
clinical experience. However, randomized control trials have demonstrated decreases 
in anxiety and pain and revealed improvements in pulmonary function and muscle 
tone. Anecdotal evidence and clinical research indicate improved physiological and 
psychological states following MT. Clinicians have noted the eff ects associated with 
MT, which include enhanced relaxation, reduced stress, benefi ts from the therapeutic 
relationship, reductions in pain, the release of certain chemicals in the body that create 
feelings of enhanced well-being, and improvements in sleep. More recently, attention 
has been turned toward PNI, which examines the relationships between the behavioral 
sciences, neuroscience, endocrinology, and immunology fi elds in order to understand 
how their associated interactions infl uence health and disease (Ader, 2007), as a way to 
describe how MT aff ects physiological and psychological states.

Th is is an exciting time of growth for the fi eld of pediatric MT. Th ere are numerous 
cutting-edge studies currently being conducted with federal funding from the NIH to 
explore the mechanisms of action of MT. Furthermore, MT is more popular than ever 
before in society and is now being included in health care settings across the country. As 
research studies continue to include larger sample sizes, more diverse patient popula-
tions, and test a broader range of MT modalities, additional information regarding the 
eff ects of MT will be revealed.

Massage therapy is a vital CAM therapy within integrative medicine and is viewed as 
a holistic approach to health and healing. Concepts of healing beyond those practiced 
in Western medicine are being explored to maximize health outcomes and redefi ne 
the underlying principles of healing across multiple domains (i.e., mind–body–spirit). 
MT is used to maintain health and wellness and may also be utilized to manage symp-
toms and enhance MSI in infants and children with medical conditions. Future research 
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employing state-of-the-art scientifi c techniques and study designs to evaluate ancient 
healing practices, such as MT, presents us with rare opportunities to formulate new 
health identities that surpass reductionistic models of disease and expand our concepts 
of healing and wellness. Integrating MT into routine child care and health care practice 
can deeply infl uence the way we think about health and healing for our children.
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A Pediatric Perspective on Mind-Body 

Medicine

DANIEL P. KOHEN

KEY CONCEPTS

Th e mind and body are in constant bidirectional communication  ■

through neurologic, biochemical, immunological, and energetic 
pathways.
Th ere are many mind/body skills that children and teens can  ■

learn and apply throughout life.
All hypnosis is self-hypnosis. ■

Hypnosis involves the cultivation of imagination. ■

Increasingly sophisticated biofeedback allows a “real-time”  ■

glimpse of mind-body interaction.
Th e mind-body is its own best biofeedback “machine.” ■

Goals of mind/body skills training include “balancing” of the  ■

ANS as well as the cultivation of positive emotional states and 
self-directed therapeutic suggestions.

■

Introduction

A relationship between the mind and body has been debated, acknowledged, 
described, and refuted for millennia. In modern times the medical world and 
the broader community were re-introduced to this relationship (and debate) 

by Norman Cousins who wrote of his personal success with laughter as a means to his 
own healing (1979) and the value of emotions, belief, and attitude in his recovery from 
a severe heart attack (1983). Cousins’ experiences, writings, and subsequent teaching 
were amongst several catalysts to both the emergence of, and attention to, a “fi eld” of 
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mind-body medicine, beginning to emerge in the 1960s. Others included the at once 
exciting, provocative, and controversial work of O. Carl Simonton (1978) and others 
in promoting the use of imagery as a means toward curing of cancer, and Bill Moyers’ 
book and television series Healing and the Mind (Moyers, 1993) which sought to bring 
an up-to-date awareness to us of “where are we now?” in understanding the connections 
between mind, body, and health. With a specifi c focus on Th e Mind/Body Connection 
(Moyers, 1993, Section III, pp. 177–256), Moyers work also explored Th e Art of Healing 
(pp. 7–70), Healing from Within (pp. 71–176), Th e Mystery of Chi (pp. 256–322), and 
Wounded Healers (pp. 323–364).

In the seventeenth century Rene Descartes suggested that the body works like a 
machine, that it has the material properties of extension and motion, and that it fol-
lows the laws of physics. Th e mind (or soul) was described as a nonmaterial entity 
that lacks extension and motion, and does not follow the laws of physics. Descartes 
argued that only humans have minds, and that the mind interacts with the body at 
the pineal gland. Th is form of dualism proposed that the mind controls the body, but 
that the body can also infl uence the otherwise rational mind, such as when people 
act out of passion. Most of the previous accounts of the relationship between mind 
and body had been uni-directional. Descartes dualism evolved into a split between 
mind and body, resulting in science and medicine emphasizing the body, largely to 
the exclusion of the mind or its infl uence. Th e philosophical question continued for 
hundreds of years . . . asking how a nonmaterial mind can infl uence a material body 
without invoking supernatural explanations (Cottingham, Stoothoff , Murdock, & 
Kenny, 1991).

With the gradual but growing willingness of medicine and science to re-address, 
re-investigate, and re-confront the question, new answers have emerged toward under-
standing and resolution of what had been an enduring enigma.

Proposed Mechanisms of Change: How Thinking 
and Emotion Trigger Physiologic Change

In the 1980s molecular biologists and other scientists began to identify endorphins and 
other peptides, not only in the brain, but in the endocrine and immune systems and 
throughout the body, involved in a kind of psychosomatic communicating network. 
Dr. Candace Pert described this as “Information is fl owing. Th ese molecules are being 
released from one place, they’re diff using all over the body, and they’re tickling the 
receptors that are on the surface of every cell in your body . . . these peptides appear to 
mediate intercellular communication throughout the brain and body . . . these neuro-
peptides and their receptors are the biochemical correlates of emotions” (Moyers, 1993, 
p. 178).

And, “. . .  emotions . . . are the bridge between the mental and the physical, or the 
physical and the mental. . . . It’s either way” (Pert, 1997).



A Pediatric Perspective on Mind-Body Medicine 269

Th roughout the 1980s and early 1990s, pioneer Dr. Robert Ader, developed the fi eld 
of psychoneuroimmunology, largely with animal research, off ering the observation in 
1991 that

Th ere [are] now abundant data documenting neuroanatomical, neuroendocrine, 
and neurochemical links to the immune system . . . Th e existence of bidirectional 
pathways of communication between nervous and immune systems provides an 
experimental foundation for the observation of behavioral and stress-induced 
infl uences on immune function and, conversely, the eff ects of immune processes on 
behavior. [italics added]) (Ader, 1991, p. xxvi)

In the late 1970s, Olness began her work with psychoneuroimmunology research with 
children (Olness & Kohen, 1996, p. 334) and studies of self-regulation, conditioning, and 
mind-body healing continued with a variety of inquiries into the self-healing capacities 
of young people (Hall, Minnes, & Olness, 1993; Lee & Olness, 1996; Olness & Conroy, 
1985; Olness & Rusin, 1990a; Olness, 1990b).

A 4-year consortium study of nonpharmacological treatment of warts in children 
6–12 years old (Felt et al., 1998) compared the eff ects of self-hypnosis training with 
conventional topical treatment and attention-control treatment. Group data analysis 
found no signifi cant diff erences among groups, though evidence of wart regression was 
present in each group and some children in the self-hypnosis group had dramatic wart 
regression. Dramatic wart regression with self-hypnosis training has been described in 
many clinical reports (Olness & Kohen, 1996, pp. 340–341) and also has been described 
in a deaf child (Kohen, Mann-Rinehart, Schmitz, & Wills, 1998). While the precise 
mechanisms of these self-cures have been elusive, new perspectives on relationships 
between our emotions, our genes and their expression, and psychobiology off er prom-
ise for clarity of understanding the development and cultivation of self-regulation.

Self-Regulation in Children
In a recent review, Bell and Deater-Deckard (2007) describe self-regulation in chil-
dren as operating at “the physiological, attentional, emotional, cognitive, and behav-
ioral levels; and defi ne self-regulation as the ability to control inner states or responses 
with respects to thoughts, emotions, attention, and performance . . .  our conceptuali-
zation of self-regulation could be described as cognitive control and emotion control.” 
Th ey begin from the premise that psychophysiological processes (attention, cognition, 
and emotion) are intermediaries between gene expression and complex psychologi-
cal behaviors; and posit that self-regulation includes complex interactions of various 
mechanisms, including serotonin and dopamine neurotransmitter system genes, cen-
tral and peripheral nervous system connectivity, and activation involving prefrontal 
cortical and limbic regions of the brain (Bell & Deater-Deckard, 2007, p. 409). In their 
examination and discussion of genetic and psychophysiologic aspects of self-regulatory 
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behavior in early development, Bell and Deater-Deckard amplify the infl uence of tem-
perament on behavior, the diff erences in working memory capacity as mediators of 
diff erences in executive function, and the importance of both working memory and 
emotional related regulation to attention control (pp. 410–411). Much of the theory and 
application of these investigations describe the clinical impact in the arena of Attention 
Defi cit Hyperactivity Disorder. Th us, Bell and Deater-Packard (2007, p. 415) note that 
a defi cit in self-regulation is ADHD, the inattentive type of which may be the result 
of a child’s inability to hold information active in memory and use that information 
to guide behavior. And, that “the neural systems implicated in self-regulatory prob-
lems associated with ADHD may be involved in both cognitive and emotional control.” 
Beyond the signifi cance of these considerations for the behavioral problems and chal-
lenges of common disorders like ADHD and the broader group of disruptive behavior 
disorders as considered by Deater-Packard and Bell (2007), Ernest Rossi (2002) chal-
lenges us to explore and understand that “nature and nurture are cooperative partners 
that coordinate gene expression and neurogenesis to create our life experiences and 
continually update our memories in fresh ways, whether we are aware of it or not.” In 
Th e Psychobiology of Gene Expression: Neuroscience and Neurogenesis in Hypnosis and 
the Healing Arts (2002) Rossi describes how signifi cant life experiences turn on gene 
expression and neurogenesis to continually update the brain and body to modulate 
our consciousness, memory, learning and behavior in health and illness. Rossi’s (2002) 
compelling considerations of the relational research between genetics, neurobiology, 
psychology, and the healing arts at once remind us of the reality and validity of the 
mind-body methodologies described herein, and of the need for continuing research to 
truly understand the precise mechanisms that allow them to “really work!”

Hypnosis

HISTORICAL PERSPECTIVES

Hypnosis with children has been documented since ancient times. Many cultures have 
rich histories of healing, religious, and/or initiation rites which involve trance or trance-
like phenomena in children. Biblical stories recount healing of children in response to 
faith beliefs and suggestion (I Kings XVII: 17–24; Mark IX: 17–27). In more modern 
times, Dr. Franz Mesmer’s application of animal magnetism was used in the treatment 
of children as well as adults (Tinterow, 1970). While the Franklin Commission’s inves-
tigation of Mesmer in 1784 concluded that the described clinical eff ects were not due to 
magnetism, it also specifi cally attributed their observations to “imagination,” (Tinterow, 
1970, p. 114) now recognized as a critical operative ingredient in child hypnosis.

Prior to the development of chemical anesthesia, Braid and Elliotson successfully 
applied hypnotic strategies with many children to facilitate their comfort during major 
surgery. (Elliotson, 1843a,b) At the end of the nineteenth century, French physicians 
Liebault and Bernheim reported the use of hypnotic techniques for childhood habit 
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problems and also reported on child hypnotic susceptibility (Bramwell, 1903/1956; 
Tinterow, 1970). In his hypnosis textbook of 1903, J. Milne Bramwell, an English psy-
chotherapist, reported the successful use of hypnotherapy with habits such as nail bit-
ing enuresis, eczema, night terrors, stammering, and recurrent headaches (Bramwell, 
1903/1956).

Little attention was paid to the use of hypnosis with children in North America 
during the fi rst half of the twentieth century. In the late 1950s the use of hypnosis with 
children was promoted by Drs. Milton Erickson (Erickson, 1958) and M. Erik Wright 
(Wright & Wright, 1987, pp. 100, 170). In the 1960s the San Francisco pediatrician, 
Dr. Franz Baumann, amplifi ed our understanding of the spectrum of applications of 
clinical hypnosis with children, by describing and teaching its effi  cacy for children with 
asthma, enuresis and encopresis, and substance abuse (Baumann, 1970; Erickson, 1958; 
Olness & Kohen 1996; Tinterow, 1970).

Increased documentation of successful clinical applications of hypnosis with children 
(Gardner, 1976, 1978; Hilgard & Morgan, 1978; Olness, 1975) appeared in the 1970s. During 
the same time, research began to report both the clinical effi  cacy and psychophysiologic 
changes associated with self-hypnosis in children. And, the benefi ts of hypnosis train-
ing were recognized for children with chronic illnesses such as cancer, hemophilia, and 
asthma (Aronoff , Aronoff , & Peck, 1975; Diamond, 1959; Khan, 1977; Kohen & Wynne, 
1988; Kohen, 1980, 1986a, 1986c, 1995c; LaBaw, 1975, 1973; Olness, 1981).

Th e numbers of child health professionals trained in hypnosis have increased sub-
stantially over the past 30 years. Increasing numbers of substantive research projects 
seek to understand the clinical eff ects of these self-regulation methods and to apply 
them with greater precision. In the largest series to date of children treated with hyp-
nosis for a variety of diff erent clinical problems, Kohen and associates reported that in 
505 children treated with hypnosis over 83 were successful in reducing their problem 
by at least 50, and demonstrated that success within four visits or less (Kohen, Olness, 
Colwell, & Heimel, 1984).

Hypnotherapeutic methods with and without other self-regulation training (e.g., 
biofeedback) (Culbert, Reaney, & Kohen, 1994) off er child health professionals oppor-
tunities to facilitate development of competency and a sense of personal mastery in 
children with whom they work. Successful applications of self-regulation include a 
focus on personal control and decision-making by the child, and specifi c attention to 
their preferences in using personal imagery skills. Ongoing research examining the 
characteristics of children’s imagery (Kosslyn, Margolis, Barrett, Goldknopf, & Daly, 

----------------------------------------------------------------------------------------------------
Hypnosis involves the cultivation of imagination.

-----------------------------------------------------------------------------------------------------
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1990) will hopefully provide clinicians more precise guidelines in selecting individual 
hypnotherapeutic approaches for a given child.

DEFINITION AND THEORETICAL UNDERSTANDING

As a clinical tool, and diff erent “state,” hypnosis may well be best understood as the 
cultivation of imagination. While hypnosis has been defi ned in myriad ways and there 
is no universally accepted single defi nition (Lynn & Rhue, 1991), most child health cli-
nicians agree that functionally, hypnosis in children can be defi ned as an alternative 
state of awareness and alertness (similar in feeling to daydreaming or imagination) in 
which an individual is selectively focused, absorbed, and concentrating upon a particu-
lar idea or image (with or without relaxation), with a specifi c purpose of achieving some 
goal or realizing some potential. Depending upon the child’s development and individ-
ual needs and variations, the state as such may or may not involve physical relaxation 
(Olness & Kohen, 1996).

We probably are “doing” hypnosis work when we engage our young patients in 
conversation in which they are absorbed, paying attention, listening, and responding 
as requested. Most children move in and out of spontaneous hypnotic-like states as 
they focus their concentration, for example, on video games, “text-messaging” on cell-
phones, favorite movies (e.g., Th e Lion King, Th e Little Mermaid), TV football, playing 
“house,” listening to stories, enjoying puppet play, or otherwise engaging in fantasy. 
Kuttner (1988) has noted that especially young children have blurred boundaries, and 
move frequently, naturally, and easily from fantasy to reality.

Th ese natural, spontaneous hypnotic states are usually positive, and are character-
ized, as are “induced” hypnotic states, by absorption in fantasy/imagination, focused 
attention, and heightened suggestibility. While relaxation facilitates children’s hypnotic 
states some of the time, it is neither universal nor necessary for successful child hyp-
nosis. While spontaneous stillness and the relaxation response may be observed with 
children as with adults, younger children (under 6 or 7 years) commonly do not visibly 
relax (and therefore should not be expected to) when in hypnosis. Younger children in 
hypnosis commonly move around as part of their absorption and engagement in fan-
tasy. In such involved hypnotic experiences younger children oft en prefer to not close 
their eyes. Mindful of this, clinicians modify their approaches and language accordingly 
to facilitate this “active alert hypnosis.”

Th ere are many roads available to the thoughtful child health clinician to guide a 
child toward these states of focused concentration, whether toward solving a problem, 
controlling discomfort, easing or eliminating anxiety, alleviating a habit, or modu-
lating disease processes. Paths available are limited only by the creativity and thera-
peutic relationship of the clinician and the child. Induction techniques and strategies 
to begin hypnosis are myriad, including virtually limitless iterations of relaxation and 
mental imagery (RMI), biofeedback, art therapy, music, drama, and movement therapy 
(Olness & Kohen, 1996).
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Scales of hypnotic “susceptibility” or “suggestibility” were described early in the 
nineteenth century by Liebault and Bernheim, and more recently in 1963 in London’s 
Children’s Hypnotic Susceptibility Scale, and Morgan and Hilgard’s Stanford Hypnotic 
Susceptibility Scale for Children in 1979 (Olness & Kohen, 1996). None have proven to 
be of predictive value in anticipating clinical success or failure of hypnosis for a given 
child or diagnosis. Most children score high on the Standard Hypnotic Susceptibility 
Scale for Children (Kohen, 2004). It remains the task of research regarding properties 
and characteristics of children’s imagery (Kosslyn et al., 1990) and neurophysiologic 
correlates of hypnotic experiences (Raz, 2005) to provide clinical guidelines in selecting 
approaches for a given child. Continuing research ultimately must defi ne and identify 
the ideal children’s clinical hypnotic susceptibility scale. Such a scale would be

brief (e.g., 5 to 15 minutes long);1. 
interesting and absorbing;2. 
developmentally sensitive and specifi c;3. 
learning style sensitive and specifi c;4. 
multi-sensory and, perhaps, discriminating between senses;5. 
free of cultural bias; and6. 
predictive (i.e., would guide a clinician in determining what type of hypnotic 7. 
strategy would be most helpful for a given child, learning style, level of devel-
opment, with a given problem) (Kohen, 2001).

Although this ideal has not yet been realized, the ever-growing body of research and 
clinical knowledge of hypnosis with children allow a strong and informed position from 
which to depart. Positive expectations allow us to identify factors which may potentially 
aff ect outcome; that is, the child’s personal history, and their desire, motivation, and 
expectation for positive outcome. Since we know that hypnosis is safe and eff ective and 
has no adverse side eff ects (Olness & Kohen, 1996), it is an important tool in adjunct and 
primary management of a wide variety of child healthcare issues.

In one of the earliest controlled studies of hypnosis, Goldie (1956) described the use 
of hypno-anesthesia in the emergency room for children 3–7 years old, reporting that 
with hypnosis there was a signifi cant reduction in the percentage of patients requiring 
pharmacotherapeutic analgesia or anesthesia for reduction of fractures or for sutur-
ing. In a prospective, randomized controlled trial of hypnosis compared to propran-
olol and placebo, Olness et al. found hypnosis signifi cantly more eff ective in reducing 
the frequency of headaches than either propranolol or placebo (Olness, Culbert, & 
MacDonald, 1987). In a recent report Kohen and Zajac described a large clinical popu-
lation of 144 consecutive children and youth with recurrent headaches who with self-
hypnosis training were able to signifi cantly reduce frequency, intensity, and duration 
of headaches compared to before learning self-hypnosis (Kohen & Zajac, 2007). Butler 
et al. (2005) described hypnosis training for children undergoing VCUG radiographic 
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procedures who had previously experienced distress with the same procedure. With 
brief training in hypnosis, and coaching by a trained therapist, children displayed less 
distress, were more compliant with the procedure, and required 14 fewer minutes to 
complete the VCUG compared to a control group who received standard behavioral 
intervention, but no formal training in hypnosis per se.

Sugarman and Kohen (2007) described the broad effi  cacy of clinical hypnosis in a 
general pediatric environment. Liossi et al. (2006) showed that children undergoing spi-
nal taps had less anticipatory anxiety and procedure-associated pain when hypnosis was 
combined with topical EMLA cream than when children received only the EMLA cream, 
or when it was combined with a therapist’s attention. Anbar and Hall (2004) recently 
demonstrated the value of hypnosis in helping children help themselves with chronic 
habit cough/paradoxical vocal cord spasm. Anbar (2001) has also suggested the  effi  cacy 
of hypnotic approaches to functional recurrent abdominal pain. Kohen and Murray 
(2006) have described the clinical value of hypnotic strategies in helping young people 
manage depressed mood in its various forms, from adjustment disorder with depressed 
mood in children with chronic illness, to clinical depression and bipolar disorder.

In the day-to-day clinical practice of child healthcare we can and should make the 
assumption that all children (except those with moderate to severe mental retardation) 
have the potential for positive hypnotic responsiveness, and that with them we can 
indeed “fi nd the hypnosis in the encounter” (Sugarman, 2007). Beginning with this pos-
itive expectation allows clinicians to identify those logical factors which may potentially 
aff ect outcome, including the child’s (and family’s) personal history, their motivation, 
desire, and expectation for change and positive outcome.

Brief Review of Common Adult and Pediatric Applications

Th e list of applications of clinical hypnosis in the health care of adults and children is 
extensive, and continues to grow as the number and diversity of clinicians applying hyp-
notic approaches grows. Th e range of applications is described in Tables 14-1 and 14-2.

In adults, one would add obstetrics and gynecology, but beyond the specifi city and 
distinctions between those uniquely childhood disorders (e.g., nocturnal enuresis) and 
uniquely adult disorders (e.g., coronary artery disease), the spectrum of applications 
is quite similar. We wish to make the case for the greater signifi cance of learning self-
hypnosis during childhood because of the potential it provides for application as chil-
dren mature into adolescents and adults. An analogous case could be made, however, 
for the value of self-hypnosis learning at any age toward contributing to the individual’s 
continuing evolution, development, and comfort in their life.

CASE: Headache

[* Initially appeared as Kohen, DP “Th e Case of Anna-Headache and Heartache” in Cases 
of the New England Society of Clinical Hypnosis www.nesch.org No. 2.1, March 2000.]

www.nesch.org
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Chief Complaint:   15 year old A presented with a history of chronic headaches 
for several years. Th ere was no history of aura or associated sensory phenomena. A’s 
history was positive for familial lipidemia and hypercholesterolemia. Evaluation by 
her pediatrician and neurologist revealed a normal MRI and a sleep-deprived EEG 
suggested “possible small seizures.” She failed a series of medication trials, including 
Amitryptaline, Depakote and Tegretol, that is, all produced drowsiness with no sig-
nifi cant relief. She was on no medication at the time of her referral for hypnosis. Her 
father “suff ered from migraine” and familial lipidemia contributed to his death. Her 
father died when A. was 11 years old, and multiple deaths of extended family members 

Table 14-1. Applications of Hypnosis in Children

1.  Habit disorders: e.g., thumb-sucking, nail-biting, hair-pulling, nocturnal enuresis, habit cough

2.  Pain: acute, chronic, “constant”, episodic (e.g., repeated medical procedures)

3. Psychological problems
a.  Anxiety disorders: separation anxiety, phobias, PTSD, performance anxiety, sleep onset 

insomnia, panic, OCD
b.  Depression: adjustment disorder with depressed mood, depression, dysthymia

4.  Psychophysiologic disorders: e.g., asthma, migraine H.A., irritable bowel syndrome, 
infl ammatory bowel disease, fi bromyalgia, hypertension, eating disorders (obesity, anorexia)

5.  Chronic illness: e.g., asthma, rheumatoid arthritis, cancer, cystic fi brosis, chronic renal disease, 
sickle cell disease, etc.

6.  Palliative care—dying: grief and bereavement

Table 14-2. Applications of Hypnosis in Adults

1.  Habit disorders: e.g., nailbiting, hair-pulling, smoking

2.  Pain: acute, chronic, “constant,” episodic (e.g., repeated medical procedures)

3. Psychological problems
a.  Anxiety disorders: separation anxiety, phobias, PTSD, performance anxiety, panic, OCD
b.  Depression: adjustment disorder with depressed mood, depression

4.  Psychophysiologic disorders: e.g., asthma, migraine, irritable bowel syndrome, infl ammatory 
bowel disease, hypertension, fi bromyalgia, chronic fatigue syndrome

5.  Chronic illness: e.g., asthma, COPD, arthritis, cancer, chronic renal disease, coronary artery 
disease, sickle cell disease

6.  Obstetrics/gynecology—pelvic examination: menstrual cramps, hyperemesis gravidarum, 
labor and delivery

7.  Palliative care—dying: grief and bereavement
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occurred within a 16-month period surrounding his death. Although A’s presenting 
complaint was headache, she gave the general impression of being depressed; but did 
not meet criteria for clinical depression. She was an average student with many friends, 
and was involved in extracurricular activities.

A. described two types of headache: daily tension headache, rated 7–8 on a 0–12 
scale; and bi-temporal migraines twice monthly, with nausea, fl ushing, pallor, dizzi-
ness, and fatigue. She had a history of daily tension headaches during fourth grade. A 
variety of medications were tried without success, and the headaches remitted spon-
taneously. Aft er her great-grandmother died (8/97), A. reportedly “fell apart,” saying 
she “couldn’t cope.” Chronic tension headache and intermittent migraines began the 
following January, 1998. Migraines occurred on her father’s birthday, on the anniversary 
of his death, and upon visiting their previous home. Assessment focused on the related 
problems of unresolved grief and chronic migraine headache.

Treatment:   First session: Self-monitoring leading to self-regulation was introduced 
with a 0–12 scale for pain to be recorded each evening on a “headache calendar.” Positive 
“waking suggestion” expectations were introduced: “I am 100 certain I can help you 
help yourself, provided you don’t need the headaches for anything.” Using humor and 
challenge to “think diff erently,” the clinician pointed to the fi le cabinet, asking A. if she 
knew what was in there. She responded “fi les, papers, books, etc.” Th e clinician added 
“right, of course, but also in there are Headaches, because I collect them. If you miss 
them, and want them back, I’ll return them . . .  You can send me all past, present, and 
future headaches . . . ” A. was a bit perplexed. Th e clinician said “I know it sounds weird; 
just think about it.” When the clinician asked A. to “tell me about your Dad?” she qui-
etly shook her head no, but agreed when asked “perhaps some other time, then?” Tears 
welled up and she spoke much less thereaft er.

Second session(2 weeks later): “A” was invited to diff erentiate psychological distress 
from physical pain by creating a 0–12 “paying attention to it” scale to be used along 
with the headache pain scale. Grief work was initiated by asking which death (of family 
members) she wanted to discuss fi rst. She discussed these losses in the order she chose, 
ending with her father’s death 3+ years earlier. When asked if she thought that being sad 
and missing her Dad had anything to do with headaches, she said “Yes!” She was told 
“sometimes people are very surprised . . . aft er they let diffi  cult feelings out, that . . . the 
feelings don’t have to come out ‘sideways’ . . . like through headaches or stomach aches.” 
While a formal hypnotic trance was not induced, she clearly was in a spontaneous trance 
state throughout the grief work.

Aft er appropriate education about what hypnosis is and is not, “A” was taught for-
mally how to enter hypnosis. Aft er hypnotic suggestion to “Picture in your mind a ruler 
of some kind to measure those headaches—I don’t know what it will look like or where 
you’ll see it in your mind, but you’ll know, just notice it . . .” “A” reported seeing a blue 
ruler with black letters. Asked to notice what color and shape a headache was, she said 
“red” and said “no headache” was white.
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Using story-telling metaphors, “A” was told how others had reduced headaches. 
Th ese included an elevator metaphor (“this one kid I knew imagined he was on an ele-
vator any time he had a headache. As he rode down from 8 to 7 to 6 and the elevator 
went down, his headache went down . . . sometimes he went down fl oor by fl oor, and 
other times he took the express elevator and zoomed down from 9 to 1 or 0.); and the 
story of the girl “who didn’t like elevators: She used a water slide down into a cool swim-
ming pool. Twelve was at the top and 0 was in the pool, happy and swimming around.” 
“A” was instructed to practice self-hypnosis twice daily, by self-induction of “imagining 
something fun,” and reducing intensity of headache, using whatever images came to her 
mind. She was asked to track headaches and self-hypnosis practice.

Fourth visit (1 month later): A. was remarkably improved; headache ratings showed a 
33 improvement in pain and distress over 2 weeks earlier. She practiced 20–30 minutes 
per night, using varying hypnotic images for pain reduction. When asked expectantly to 
speculate when the next 1/3 improvement would occur, she said “two months.”

Fift h visit (2 months later): “A” had no further improvement. Th e session was audio-
taped at her request. Aft er providing details about her imagery at home, these details 
were integrated with open-ended suggestion into the hypnosis session which was audio-
recorded. Direct suggestions were off ered for “paying attention to the tension and how 
tension goes away and the way that you do that,” and to be “surprised and proud at how 
good you are getting at this, how eff ective you are becoming . . . . Before you fi nish be 
sure to congratulate yourself for the gift  of your own imagination and being the boss of 
your body and how you feel.”

Sixth visit (1 month later): “A” reported no headaches since the last visit. She was 
taught rapid self-hypnosis as “stress immunization” throughout the school day. At a 
follow-up seventh visit 2.5 months later she remained headache-free. Termination was 
begun with the waking suggestion “I wonder how you’ll know when the right time is to 
stop coming for appointments?”

Eighth and fi nal visit: “A” reported continued absence of headaches. When asked, 
she said matter-of-factly “because of self-hypnosis  . . .  I do it before I get a headache . . . I 
know when I’m gonna get one because I can feel it in the back of my eyes.” She was 
educated about aura. While this aura had occurred once a week, she would “just do my 
self-hypnosis and it goes away . . . !”

Years later, participating in a survey of headache patients (Kohen, 2007; Kohen & 
Zajac, 2007) she (“A”) reported no headache over the preceding 6 years.

Case Commentary (original commentary: Max Shapiro, PhD, Cases of the New 
England Society of Hypnosis 2.3, March, 2000 www.nesch.org)

Th is case presents the signifi cant gains achievable when hypnosis is an inte-
grated part of a comprehensive healthcare intervention. A. was referred for hyp-
notherapy only aft er a full evaluation had been conducted by her pediatrician 
and a consulting neurologist. Th is sequence is important because attempts to 

www.nesch.org
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modify physiological symptoms through hypnosis are generally limited unless 
the patient can be assured that the symptom is not serving a valid physiological 
function. Pain sensations that protect the individual, or that serve to alert her to 
an unrecognized problem are not likely to be modulated by hypnosis very much 
or for very long.

Secondly, the clinician assessed the possible psychological developmental 
functions of the headache. Th e history suggested a link between A’s diffi  culty 
managing important family losses and her symptom course. Th ird, the focus was 
upon teaching A. how to achieve active mastery. While important for all hypnotic 
work, it is essential for work with adolescents for whom mastery is a key develop-
mental issue. By presenting hypnosis as a way for A. to ‘be the boss of the body’ 
she was empowered to take charge of the headache.”

Th e “waking suggestion” to “send me all your past, present, and future head-
aches” was an invitation to dissociate headache discomfort in the future and also 
to develop amnesia for previous headaches. Th is was likely very useful since the 
memory of previous pain serves as a trigger for stress and anxiety which inevita-
bly increases suff ering in people with recurrent pain.

Visualization of the discomfort by numerical ratings, shapes, and colors 
allowed A. to accept suggestions to manipulate— i.e. lower, eliminate—the symp-
tom by strengthening the mind-body connection. Th is is a common and intrigu-
ing application of the hypnotic process.

CASE: Nocturnal Enuresis

JB was 9 years old when they were referred for hypnosis for longstanding primary noc-
turnal enuresis. He had never been dry at night. Before the appointment, the family 
began using a bed-wetting alarm (a kind of biofeedback device—see Biofeedback sec-
tion below). Mother left  a voice mail message asking if she should keep the scheduled 
appointment since the bed-wetting alarm “seemed to be working, but not 100.” JB was 
brought by his father for the initial visit. When the physician asked JB how come he 
had come over, he said he had no clue. In developing rapport, JB was able to talk about 
other things but the most he was willing to say early in the visit was “Diapers . . . I have 
problems . . . at bed!” and then he cried, hiding his face while wiping tears with his shirt. 
Reluctant to talk, he allowed his Dad to “start off  the conversation.” Refl ecting the fami-
ly’s belief system, Dad said “He has a problem where he doesn’t wake up, so he’ll wet the 
bed.” Until 3 weeks prior, he had been wearing diapers nightly. JB said, “I hate ‘em!” His 
growth and development were normal. Th ere was no constipation or soiling, daytime 
wetting, urinary tract infection, diabetes mellitus, allergies, enuresis in the family, or 
sleep disorders. JB reviewed their usual night-time routine. He said they were “done” 
with the buzzer (nighttime alarm). “It was supposed to wake me up to go to the bath-
room but I didn’t like it and Mom didn’t like it . . . ” Dad didn’t hear it as he is a ‘sound 
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sleeper.’ Th ey had high hopes for this alarm and were disappointed when it didn’t work. 
He had briefl y achieved 5 nights out of 7 (71) dryness while using the alarm, but then 
reverted to nightly bed-wetting before the fi rst appointment.

Th e last 2/3 of the fi rst appointment focused on educating JB about how the body 
works, re-framing suggestions about mind-body interactions, and enthusiastic, positive 
expectations about the likelihood of being able to soon become dry every night. Th is 
was accomplished in the context of developing rapport, without mention of hypno-
sis or hypnotherapy. Th is is not to say that spontaneous hypnosis was not occurring. 
Indeed, as the task of the clinician was to “fi nd the hypnosis in the encounter”; elements 
of absorption, intrigue, and focused concentration were key in utilizing naturalistic 
hypnotic behavior and context to teach positive expectancy and ways of thinking about 
solving the enuresis problem that “used to be there.”

Concepts of mind-body relationships were introduced conversationally as JB readily 
discussed riding a bicycle, and muscles required to do so. He was invited to realize that 
at one time he had not known how to ride, and to describe how he learned. (“My Dad 
ran next to me. Th en one time he let go and I rode for a while and then crashed . . . then I 
got back on and did it . . .”); and then how he got better (“I practiced . . .”). Asked how he 
knew how to ride the bike in the spring aft er several months of not riding in winter, JB 
said all of those diff erent muscles (hands, arms, legs, feet, eyes, etc.) remembered how; 
and the brain could tell them what to do in just a few seconds. In the spring, therefore, 
he could take his bicycle out and just ride, without needing to say or think “Okay, hands 
hold the handle bars, feet push the pedals, eyes stay open, butt sit straight . . .” Without 
explaining the connecting metaphor, the pediatrician engaged JB in discussion of how 
the body works, by drawing a valentine (heart), kidneys, bladder, and the “nerve lines” 
connecting bladder and brain. A “mock conversation” on “imaginary cell-phones” fol-
lowed: Th e bladder calls the brain to tell it when it’s full. Th e brain instructs the blad-
der’s muscle gate to stay closed until the brain tells the feet to walk to the bathroom and 
“get ready” and then tells the gate to open, letting the urine out in the toilet “where it 
belongs.” Discussion followed that this is “exactly what happens all day without even 
thinking about it. Th at’s why you don’t pee in your pants” Th e so-called motivating, 
waking hypnotic suggestion that followed was almost a foregone conclusion, that is, 
“So, since the problem is already solved in the daytime (JB does not wet his pants), and 
since your brain and bladder already know each other and are friends, and since it’s the 
same bladder and brain at night, all you need to do before you go to sleep is remind your 
brain and bladder to talk to each other at night so that you can wake up in the morning in 
a nice warm, dry bed. So, maybe you’ll tell them something like this: “Bladder and brain, 
tonight I’m going to be asleep so please talk to each other ‘cause I’m going to be busy 
having a nice dream: Bladder, your easy job is just to let the brain know when you’re 
full, that’s it. Brain, you’ll get a message from the bladder when it’s full. Th en you have a 
choice: You could wake me up, I’ll get out of bed, walk to the bathroom, open the gate, 
aim, let the urine out in the toilet, fl ush, wash and dry my hands, go back to my nice, 
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comfortable, warm, dry bed: or, you know brain, I’m going to be cozy, having a nice 
dream, so instead you could just tell the gate to stay closed and locked all night long, sleep 
all night in my nice, comfortable, warm, dry bed and wake up in the morning in my nice, 
comfortable, warm, dry bed and then walk to the bathroom, open the gate, aim, let the 
urine out in the toilet, fl ush, wash and dry my hands, brush my teeth, get dressed, have 
breakfast and have a great day. I’ll be so proud of myself waking up in a nice dry bed.”

JB agreed to give these instructions each night and to use star stickers to keep track 
of dry beds on a calendar. Th ey agreed to stop using diapers.

Two weeks later JB proudly showed his chart with a star on every day, that is, refl ect-
ing 100 dry in the interim 14 days! Asked “How did you do that?” he said “I don’t 
know,” but drew his own version of the picture drawn two weeks earlier, highlighting a 
smiley face, brain, heart, kidneys “to wash the blood and make pee,” and bladder with 
the “door.” He accurately described the “nerves” that help the bladder and brain talk to 
each other. JB was very proud, and acknowledged that his parents and I were also proud 
of him, though he was most proud. He and his parents decided that they did not need 
to come back for any further follow-up. A three months telephone follow-up indicated 
he remained 100 dry.

Case commentary: in this case, hypnosis took place naturalistically as [hypnotic] 
rapport evolved rapidly while coming to know JB in a child-centered, humor-based 
encounter at the fi rst visit. Rapport developed as the focus was upon engaging him in 
giving the history—almost to the exclusion of the father—and was followed by interest 
in the child independent of the problem, engaging him in discussion of what he liked 
about school, what he did for fun, what he does “best.” A description of genito-urinary 
anatomy and physiology was off ered as an interactive educational drawing in which 
he was an active participant, focused narrowly, concentrating, and responding to sug-
gestions for participation. Empowering suggestions, future positive expectations, and 
“how to do it at home” ended this “hypnotic conversation” and resulted in achievement 
of the desired goal, with 100 dryness achieved by the second visit, and sustained over 
the ensuing months. Precisely how this “works” is not clear, nor is it clear how or why 
this is so eff ective in some cases like JB, while in seemingly analogous situations there 
are slower, and/or less immediately successful outcomes.

Proposed Mechanism of Biological Effect

Th e precise mechanism for the biologic eff ects of hypnosis has not yet been precisely 
defi ned. Over the past 50 years we have been able to describe physiologic eff ects and 
changes which occur and are measurable during hypnosis. Th ese have included lower-
ing of blood pressure, slowing of pulse rate, slowing of respiratory rate, (Benson, 1975; 
See BFT section below) increase of electrodermal activity, skeletal muscle relaxation, 
increase of peripheral temperature, and the ability of children and adults to purposely 
evoke these and other physiologic alterations with the application of self-hypnosis skills 
(Kohen, 1995; Dikel & Olness, 1980; Kohen & Ondich, 2004; Kohen & Wynne, 1997; 
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Olness & Conroy, 1985). Th e mechanism of how these changes are eff ected has remained 
elusive. However, in recent years some very exciting research has begun to elucidate 
very precise central nervous system biological changes which are concurrent with 
observed and reported hypnotic behavior and phenomenology (Raz, Fan, & Posner, 
2005; Raz, 2005).

Safety/Risks

Parental education about the application and effi  cacy of hypnosis in children and youth 
is essential, and fosters successful learning and mastery of hypnosis by young people. 
Since all hypnosis is self-hypnosis, most training and reinforcement sessions of hyp-
nosis with children are conducted in private. Parents are encouraged to understand 
that, while practice of self-hypnosis is critical to its success in helping the problem, that 
practice should really be left  up to the child and represent an understanding between the 
child and the clinician, who is their coach/teacher. Unlike practice of the piano, the clar-
inet, or school homework, parents should not provide reminders or scheduled time for 
self-hypnosis. Instead, this should be a decision and agreement between the child and 
their clinician/coach. Exceptions to this would be appropriate with children who ordi-
narily require reminders, encouragement, and support in their lives, like most children 
under the age of 5 or 6; or like children with signifi cant problems with disorganization 
(e.g., some children with ADHD). Th us, as in all situations in childhood, where ongoing 
mastery is part of the natural developmental process, parents should be alerted to take a 
graded approach to their involvement in their child’s self-hypnosis, and be less and less 
involved or directive as children “get older.”

Th e key ingredients in eff ectiveness of hypnosis are expectations and motivation. 
Th us, when an individual has a problem which is known to be amenable to modulation/
relief/elimination with hypnosis, when they are motivated to make that change, and 
when they come to expect that to be possible, then it is only a matter of time and practice 
before success is achieved. If parents interfere with that process (e.g., through remind-
ers to practice which inadvertently convey lack of confi dence in the child’s ability and/
or the parent’s mistaken belief that they—and not the child—are “in charge”), this may 
delay or even obviate success. If there are concomitant psycho-emotional issues (e.g., 
anxiety or depression) which require therapy, these may require concurrent attention, 
with hypnosis and/or other therapeutic approaches.

Used appropriately, hypnosis is safe; and there are no risks (Olness & Kohen, 1996).

----------------------------------------------------------------------------------------------------
Key ingredients of effective clinical hypnosis: imaginative involvement and 
patients’ positive expectations and motivation for success.
-----------------------------------------------------------------------------------------------------
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Training/Accreditation/Licensure

Th e American Society of Clinical Hypnosis (www.asch.net) has a certifi cation of train-
ing process which defi nes the core content requirements for basic and advanced level 
of expertise in clinical hypnosis. Successful completion of this training provides either 
certifi cation by ASCH (basic) or certifi cation as an approved consultant in clinical hyp-
nosis. Other countries have extensive curricular requirements for training in hypnosis 
(Australian Society of Hypnosis: www.ozhypnosis.com.au, Dutch Society of Hypnosis: 
www.nvvh.com, Israel Society of Hypnosis: www.hypno.co.il/english.asp).

Th e American Boards of Clinical Hypnosis (American Board of Medical Hypnosis, 
American Board of Psychological Hypnosis, American Board of Hypnosis in Clinical 
Social Work, American Board of Dental Hypnosis, and the emerging American Board 
of Hypnosis in Nursing) off er certifi cation of competency in clinical hypnosis within 
one’s clinical specialty. Each Board requires an application process and submission of 
case example(s) of one’s clinical work with hypnosis, and conducts an examination pro-
cess. Th e American Board of Medical Hypnosis examination includes written, oral, and 
practical (demonstration) examinations. Information regarding the examinations of 
the respective boards is available on their respective websites (available through www.
asch.net).

Making a Referral

Individuals in North America seeking clinical hypnosis consultation may review the 
American Society of Clinical Hypnosis (www.asch.net) website for a roster of clinicians 
trained in clinical hypnosis, their areas of interest and expertise, and their geographic 
location throughout the United States and Canada. Contact with regional “component 
sections” of the ASCH is also available through this website. Additional information is 
also available through the Society for Clinical and Experimental Hypnosis (www.sceh.us).

Biofeedback

INTRODUCTION

Biofeedback refers to provision of (self-generated) physiological information to people, 
typically for using that information for their benefi t, for example, to alter an undesirable 
(psycho) physiological response. Th e word biofeedback was coined in the late 1960s 
to describe laboratory procedures then being used to train subjects in experimental 

----------------------------------------------------------------------------------------------------
All hypnosis is self-hypnosis.

-----------------------------------------------------------------------------------------------------
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research to alter brain activity, blood pressure, heart rate, and other bodily functions 
(then) typically not controlled voluntarily (Runck, 1983). Before the word biofeedback 
was created, everyday examples of what we understand to be equivalent, simple bio-
feedback instruments and experiences (though they weren’t called that) were bathroom 
scales giving people information about their weight, oral thermometers conveying 
information about body temperature, or a standard doctor’s offi  ce sphygmomanome-
ter, for measuring blood pressure. Most simply, biofeedback involves using mechanical 
or electronic equipment to measure and reveal information about physiologic func-
tions, that is, what is going on in the body. Practically, biofeedback is employed to pro-
vide these kinds of information in response to individuals’ psychological processes. 
Schwartz and Olson (2003, p. 5) observe, “An assumption of clinical biofeedback is that 
it can help persons improve the accuracy of their perceptions of their visceral events. 
Th e perceptions allow them to gain greater self-regulation of these processes. Indeed 
some professionals view some biofeedback as instrumental conditioning of visceral 
responses.” Th e clinician aims to guide and direct this conditioning of psychophysio-
logical refl exes in adaptive directions. Ultimately the goal—oft en unspoken—may be 
to generalize the originally targeted self-regulation to an overall sense of well-being, or 
whole body health.

Th e development of biofeedback as a “therapy” is the result of a confl uence of learn-
ing theory, behavioral psychology, psychophysiology, behavioral medicine, biomedical 
engineering and cybernetics (Schwartz & Olson, 2003). Arguably, applied psycho-
physiology has its roots in the stress research of Selye who elucidated the essentials 
of brain-body connections associated with homeostasis and an understanding of the 
role of stress in physical and mental diseases (Selye, 1974, 1976). Th is awareness led 
to the growth of relaxation strategies involving primarily physical (progressive muscle 
relaxation, hatha yoga) and mental (meditation, “relaxation response” and related tech-
niques) (Schwartz & Olson, pp. 6–8). Aft er World War II, technological developments 
allowed accurate and reliable physiological measurements to be represented as audio 
and visual feedback. While this evolution drew the mental and physical together, it is of 
signifi cance historically to note the relationship of biofeedback and hypnosis, described 
and in a sense predicted by James Braid. Braid, a British physician who coined the 
word “hypnotism” and suggested that all hypnosis is self-hypnosis, wrote in Physiology 
of Fascination (1855): “My investigations have proved, beyond all controversy, that by 
these means the ordinary mental and physical functions may be changed . . . and all the 

----------------------------------------------------------------------------------------------------
When mothers take children’s temperatures, biofeedback is at work; we just 
don’t call it that.
-----------------------------------------------------------------------------------------------------
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natural functions may be excited or depressed with great uniformity, even in the wak-
ing condition, according to the dominant idea existing in the mind . . . whether that has 
arisen spontaneously, had been the result of previous associations, or of the suggestion 
of others . . . And, fi nally, as a generic term, comprising the whole of these phenomena 
which result from the reciprocal actions of mind and matter upon each other, I think no 
term could be more appropriate than psychophysiology.”

Surface electromyography (sEMG or EMG), peripheral skin temperature (TEMP), 
respiratory rate and depth as pneumography (PNG), sweat gland activity as a function 
of skin conductance (also called electrodermal activity [EDA]), various electroenceph-
alographic modalities (EEG), blood pressure (BP), and heart rate variability (HRV) 
have all been employed to provide individuals with insights about their physiology. 
Th ese modalities provide a refl ective interface that allows an individual to perceive, 
experience, and resonate with the physiological eff ects of their own mental processes. 
Th e choice of which interface, modality or combination of modalities is subject to the 
orientation of the therapist and is discussed in Section “Biofeedback Strategies.”

Th e study of biofeedback began in 1969 when Miller (1969) described operant condi-
tioning of autonomic nervous system functions, for example, blood pressure, heart rate, 
intestinal motility, and gastric and peripheral blood fl ow in the curarized rat. Subsequently, 
hundreds of studies have described the successful use of various types of biofeedback for 
varying types of clinical problems (Brown, 1974; Basmajian, 1989; Olton & Noonberg, 
1980; Schwartz & Andrasik, 2003). Biofeedback with children began in the 1970s. Early pro-
spective controlled studies with children naïve to biofeedback (or hypnosis) documented 
their ability to intentionally alter various autonomic responses. Th ese included Dikel and 
Olness’ study (1980) documenting children’s ability to voluntarily alter peripheral tem-
perature with a few minutes of focused mental eff ort, capacity to intentionally change 
auditory evoked potentials (Olness & Conroy, 1985), blood pressure (Kohen & Ondich, 
2004), electrodermal activity (Olness & Rusin, 1990), and muscle responses including 
anorectal function (Hibi, Iwai, Kimura, Sasaki, & Tsuda, 2003; Olness, McParland, & 
Piper, 1980; Palsson, Heymen, & Whitehead, 2004). In the mid-1970s the work of Lubar 
(1991; Lubar & Bahler, 1976), refl ected early and ongoing interest in and investigation 
of the possibility and promise of EEG biofeedback for various CNS disorders. Th ese 
included reports regarding the value of biofeedback training of sensorimotor rhythm in 
control of epilepsy, and the investigation of neurofeedback for treatment of Attention 
Defi cit Hyperactivity Disorder (Fox, Th arp, & Fox, 2005; Lubar, 1991). Following upon 
these foundational works, many clinical applications, clinical reports, and controlled 
studies have described the utility and effi  cacy of biofeedback strategies and approaches 
in children, and are summarized quite thoroughly by Culbert and Banez (2003).

BIOFEEDBACK TOOLS

Th e logarithmic growth of biomedical and interactive computer technologies has stim-
ulated an increasingly sophisticated variety of computer-assisted biofeedback devices. 
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Since young people are accustomed to viewing high-quality video graphics, biofeed-
back training that employs computer-generated graphics to represent physiological 
functions are particularly engaging and motivating. Culbert and Banez have identi-
fi ed that three essential elements of videogames—fantasy, curiosity and challenge—can 
be integrated into biofeedback soft ware to render the clinical application “a computer 
game for the body” (Culbert & Banez, 2003, p. 701).

Th e variety of interactive formats include the NeXus-10 platform with user-friendly 
BioTrace soft ware (Stens Corporation: www.Stens-biofeedback.com) that has state-of-
the-art, engaging games and challenges for children as they move toward a physiological 
threshold. Heartmath (www.heartmath.com) via its Emwave PC HRV hardware/soft -
ware package, challenges youngsters to colorize greytones, move a balloon over a land-
scape, and move along a rainbow to a pot of gold by reaching and regulating their heart 
rate variability (HRV), in the process gaining control of their emotional state and culti-
vating a lower state of arousal. Heartmath also has a nice hand-held device, the emWave 
PSR (personal stress reliever) which children enjoy and learn quickly. Th e Mind/Body 
Game (Performance Concepts, 8250 Tyler Blvd, Mentor OH 44050) invites children to 
create more positive facial expressions on their choice of four animals by lowering their 
own skin conductance while a narrator reinforces the message, “You are the boss of your 
body.” Th ought Technology’s Biograph Soft ware includes a changing sunset, a face than 
frowns or smiles with one’s variability around a threshold and a range of musical, audio 
feedback that allows reinforcement for youngsters who may be visually impaired or who 
choose to close their eyes. Th is palette of interfaces allows the therapist to choose any 
combination of physiological measurements to be presented to the child or adolescent in 
ways that best fi t their physiological reactivity and individual motivation.

While engaging and reinforcing, sophisticated and multifaceted biofeedback tech-
nologies are not necessary to provide young people with physiological feedback. Many 
devices not originally designed with clinical biofeedback in mind can be creatively 
recruited for that purpose. While watching a pulse oximeter display, both heart rate 
and percentage oxygen saturation, a young person with dyspnea due to asthma can 
be encouraged to “help this number [heart rate] go down so that number [percentage 
of oxygen saturation] will go up as your breathing gets more and more comfortable.” 
Children enjoy listening to their own heart beat with a stethoscope and can learn even 
quite quickly to realize that they can vary it with their attention.

Many children with primary nocturnal enuresis are off ered the opportunity of 
“dry night training” through an alarm system designed to sense the smallest amount 

----------------------------------------------------------------------------------------------------
The body is its own best biofeedback tool.

-----------------------------------------------------------------------------------------------------
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of moisture (urine) and then awaken them to go to the bathroom to urinate rather 
than wetting their bed. Th ese conditioning alarms are reviewed and described by 
Mellon and McGrath (2000) as not only eff ective, but even as “necessary” in the 
treatment of enuresis. We disagree that they are “necessary.” Indeed, as in the fore-
going case, (pages 278–279) many children solve the problem of nocturnal enuresis 
once they understand how their body works, and have learned ways, such as self-
hypnosis, to instruct their mind and body to work together. It is clear, however, that 
when they are used, conditioning alarms are functioning as “biofeedback” devices, 
though few studies and none of the alarm systems/products mention the word “bio-
feedback.” A simple mirror may become a biofeedback device to allow youngsters 
to literally picture the expressive eff ects of their emotional states, or, for example, to 
note the degree/presence/absence of tic behaviors in response to aff ective changes. 
Analogously, a youngster with a tic disorder (e.g., Tourette’s Syndrome) may benefi t 
from viewing a DVD recording of him/herself having tics and then having them dis-
sipate while doing self-hypnosis or relaxation. Viewing this process on a DVD pro-
vides “feedback” and, therefore, reinforcement that the desired and now observed 
change is, in fact, possible.

Liquid crystals that vary color (on “Dermatherms,” Sharn, Inc., 4801 George Road, 
Tampa, FL 33634; “Temp Dots,” “Stress Cards”) with surface temperature are available 
to monitor peripheral perfusion as a manifestation of sympathetic nervous system 
arousal, and can be applied to the hand or wrist and provide feedback during therapy 
or throughout the day. In carefully selected, defi ned situations, even physiological dis-
plays in inpatient settings (e.g., postoperative recovery and intensive care units) when 
presented with care and sensitivity, can be made visibly accessible to the patient so that 
they can begin to see and learn to regulate their autonomic responses.

BIOFEEDBACK STRATEGIES

Th e fundamental notion that feedback reinforces behavior and can be used to change 
behavior derives from learning theory and cybernetics. (Schwarz & Olson, 2003, pp. 
4–10) Biofeedback builds on these principles by using physiological feedback about 
maladaptive behavior that is less voluntarily determined to promote therapeutic, adap-
tive change. Culbert and Banez (2003, p. 700) off er the “Discern-Control-Generalize” 
model to characterize a general approach to the patient. In the “discern” phase, children 
learn to notice specifi c mind-body links (e.g., rapid, oft en dramatic increased skin con-
ductance in response to surprise) and are helped to see how shift s in thinking, images, 
breathing and physical relaxation cause a physiological variable to change. Th e “control” 
phase allows the child to master their control of a specifi c function (e.g., diaphragmatic 
breathing, muscle relaxation, lowering skin conductance) over a specifi ed period of 
time and toward a threshold level. Most importantly, the child learns to “generalize” this 
adaptive physiological self-regulation into their life outside of the biofeedback room. 
Th is phase necessarily involves identifi cation of external cues that remind them to use 
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their new skills and maintaining the newly acquired internal sensitivity to a state of 
lowered arousal. Whether this generalization and adaptive self-regulation represents 
“biofeedback” at home, or “self-hypnosis” or some combination is discussed further 
below, and may indeed be moot.

Th e choice of which physiological functions to use for a given clinical situation 
remains controversial. One extreme supports the notion of “specifi city.” “Specifi city” 
involves the degree of correlation between a given physiological parameter (e.g., hand 
warming) and a given symptom complex (e.g., migraine headaches); and that this 
correlation holds for large populations of individuals. Th is means one would always 
do peripheral temperature biofeedback for a child or adolescent with migraine head-
aches. Th e other extreme might be labeled “sensitivity.” Th is perspective holds that 
individual proclivities and resources best determine the modality of biofeedback and 
that biofeedback is primarily a metaphor for autonomic control. (Olness & Kohen, 
1996, pp. 320–321). In this view, the clinician would use a given child’s most engaging 
and reactive physiological function(s) regardless of the presenting problem. Th e role 
of expectancy in both situations is likely very strong, and continues to be an area of 
important, and as yet inadequate, investigation.

THE HYPNOSIS/BIOFEEDBACK INTERFACE

Hypnosis and biofeedback are strategies directed at evoking innate experiential 
resources to alter psycho-physiological responses which have become maladaptive. 
Hypnosis relies on the resonance and rapport of a therapeutic relationship and the 
language of positive expectancy to cultivate the imagination. Biofeedback provides 
an external, somatic focus as a proxy for internal psycho-physiological change. Both 
involve narrowly focused, intensifi ed attention and heightened responsiveness to new 
ideas and associations. Th is “trance” state can be reinforced by the clinician’s therapeutic 
language as described earlier. It is generally agreed that positive expectancy, permis-
sive (as opposed to directive), patient-centered approaches that stimulate curiosity and 
imagination promote success in both strategies, at least in part through intensifi cation 
of the trance experience characterizing the encounter. For example, someone who prac-
tices self-hypnosis to reduce frequency and intensity of migraine headaches can receive 
validation of what they are learning at a follow up visit involving biofeedback. Th ey can 
learn that they actually lower electrodermal activity (state of autonomic arousal) and 
raise peripheral temperature while rehearsing self-hypnosis (hypnosis-assisted biofeed-
back). By contrast, another child with a migraine headache problem may be hesitant 
to believe that the mind eff ects change in the body, and their biofeedback/self-hypnosis 
training may occur in the opposite direction. Th us, through absorption and increased 
attention to the engaging nature of a computerized biofeedback game, the hypnotic 
trance may be achieved (biofeedback-assisted hypnosis) while they experience increase 
in peripheral temperature, reduction in electrodermal activity, or reduction in muscle 
tension. Experiencing this change as evidence that their mind can create bodily changes 
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may allow this child to begin to believe and expect success, and foster their motivation 
to practice “biofeedback” at home.

Unless the child has an external device for measuring, for example, peripheral 
temperature or electrodermal activity, at home, when they are practicing “biofeed-
back” at home, we believe they are, in fact, practicing self-hypnosis. Even when con-
nected to computerized biofeedback, we believe little, if anything, “happens” without 
the child concurrently accessing that alternative state of consciousness we have come 
to call ‘ “trance,” ’ that is, the hypnotic state. Ultimately, the name does not matter, 
especially as the goal is kept clearly in mind to facilitate resolution of a problem, 
eff ect a positive change, or maximize some potential; and credit is given appropri-
ately to the child whose self-regulation rehearsal has created and allowed the change 
to come about.

When utilized and understood together, biofeedback and self-hypnosis can 
commonly facilitate change which may be greater than either could achieve alone. 
Credence for this was understood in the 1970s when Beata Jencks described the body 
as its own best biofeedback device in Your Body—Biofeedback at its Best (Jencks, 1977); 
and Silver and Blanchard (1978) compared biofeedback with relaxation training in 
assessing the effi  cacy of treatment for psycho-physiological disorders. In assessing 
preference for a given approach (e.g., relaxation or biofeedback), Silver and Blanchard 
suggested consideration of effi  cacy (Which works better?), effi  ciency (Which works 
faster?), durability (Which benefi ts last longer?), generality (Which benefi ts the most, 
i.e., greater percentage of a given sample?), convenience, and cost. Th ey concluded 
that relaxation may be the critical variable in the success of treatment, and that bio-
feedback is one way of producing relaxation. Underlying this conclusion is the concept 
that many psycho-physiological disorders may be due to excessive sympathetic arousal 
and, as described by Gellhorn and Kiely (1972) and Benson (1975), meditation, pro-
gressive relaxation, autogenic training produce a shift  toward decreased sympathetic 
arousal with decrease in heart rate, blood pressure, muscle activity. Analogous changes 
have been described with biofeedback (Culbert & Banez, 2003; Schandler & Grings, 
1976) and hypnosis (Kohen & Ondich, 2004; Lee & Olness, 1996), and summarized by 
Benson (1975).

INTEGRATING BIOFEEDBACK INTO PRACTICE

Biofeedback may be easily introduced into any clinical practice setting with the use of 
“Biodots,’’ “Dermatherm,” or other “Stress Cards.” Th ese liquid crystals vary color and 
monitor peripheral perfusion as a refl ection of sympathetic nervous system arousal. 
Th ey can be applied to the hand to provide ongoing feedback during a clinical session, 
and may serve as a quick, simple introduction to the concept that the mind and body 
are “constantly working together.” Analogously, in the offi  ce, simple, portable peripheral 
temperature monitors may be affi  xed to a fi ngertip to provide “evidence” that change in 
mind can eff ect change in some part of our physiology (e.g., skin temperature). While 
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individual clinicians must do this in their own personal style, an example of introducing 
simple peripheral temperature biofeedback or electrodermal activity follows.

Taking clear advantage of children’s natural curiosity and eagerness to learn new 
things, one might say at a propitious moment: “Would you like to learn something cool 
and do an experiment at the same time? Th is is a thermometer. It measures temperature, 
right? Th is one doesn’t go in your mouth or your ear. Th is goes easily on your (fi ngertip, 
wrist, hand) like this (attaching). It doesn’t bother. Taking it off  feels like it feels to take 
off  a band-aid.

See how (the color is changing, or the numbers are changing) . . . it’s taking your 
temperature (or measuring how calm you feel).

For temperature: “So, what would happen if we put some snow on your hand? Right, 
it would go down. If I turned up the heat in the room? Right, it’d go up. If we put a warm 
cloth on your hand? Right, it would go up. If I turned up the air conditioning? Right, it 
would get cooler. If we did nothing? Right, it would stay the same. What if you changed 
your thinking?” Most children say they don’t know. Some speculate (incorrectly): “If I 
got mad it would go up ‘cause I feel hot if I get mad!” Typically with the agitation and 
arousal associated with anger, peripheral temperature decreases (Dikel & Olness, 1980). 
Once understanding has been established one can begin by suggesting simply “Let’s do 
an experiment . . . ” Aft er an “okay” the clinician may suggest “Okay, just close your eyes 
and ‘pretend’ (or ‘daydream’ for an older child, or ‘imagine’ for an adolescent) that you’re 
not here” (note: With eye closure and suggestions for imagery, this becomes a rather eas-
ily, quickly conducted hypnotic experience—and depending on the individual patient/
family, this may or may not be important to discuss as such): “Just imagine that you 
are somewhere where you are having a great time, enjoying what you’re doing—with 
friends or family or maybe you’re alone . . . wherever you want, you’re the boss of your 
imagination—notice what you’re doing, how much fun it is! Notice the sounds—maybe 
talking or laughing or music, or sounds of the weather . . . and you can even experiment 
with making the sounds really loud in your mind, or pretend you have the volume con-
troller and turn them down or all the way off . Maybe you’ll imagine having a snack, 
some favorite food and you can smell the smells of that food ‘cause you’re the boss of 
it . . .” Th is kind of open-ended, multi-sensory imagery is readily acceptable to children 
and adults alike, and within a few minutes facilitates development of a nice, relaxed hyp-
notic trance. For purposes of introducing biofeedback, this is all that is necessary as the 
clinician can, by monitoring the biofeedback device, notice change that has occurred, 
and within a few minutes say something reinforcing: “When you’re ready in a moment 
open your eyes, check the (peripheral temperature) and notice what it says now . . . when 
you open your eyes and come back to the room, bring your relaxed feelings with you. 
Most children are pleasantly surprised, oft en even”astonished!” to see that their skin 
temperature has changed “THAT MUCH!” in but a few minutes. Th e clinician might 
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appropriately marvel at the change, saying “Wow! Look  . . .  just from changing what you 
were imagining, the temperature went (e.g., up from 92°F to 96°F)! Amazing! What do 
you think about that?? How did you DO that??”

(Even aft er over 30 years of doing this work, I never cease to enjoy and become 
excited at the changes children create and evoke in these experiences!) With allowances 
for obvious diff erences between patients, the clinician can easily build on this posi-
tive mind-body experience to ask questions, give clinical “homework,” move into more 
sophisticated biofeedback and/or hypnosis training, etc. Ways of doing that might be 
to say:

“So, I • wonder what this experiment might have to do with those headaches 
you’ve been having?” and invite the 11–12 year-old to write down a few ideas/
answers to discuss at future visits.
Or, “Now that you’ve seen that the mind and body work together without • 
really knowing it, next time we can learn about biofeedback with a computer, 
and fi gure out together ways to help you help that worry that was bothering 
you so much.”
Or, “When kids learn this stuff  they usually discover what the next step might • 
be to using their minds to help their bodies feel better. Maybe we can talk 
about that next time?”
Or, “I wonder what two times each day you will practice this (raising your • 
temperature, calming your mind) for ten minutes each time, and see how that 
aff ects your (anger, headache, habits, sadness etc.).”

TRAINING/ACCREDITATION/LICENSURE

Formal training in biofeedback is strongly recommended for anyone wishing to develop 
skills and incorporate this useful modality into clinical practice. Training is available 
through the Association for Applied Psychophysiology and Biofeedback (AAPB), 10200 
West 44th Ave, #304 Wheat Ridge, CO 80033-2840; www.aapb.org.

Making a referral:
Th e AAPB (www.aapb.org) provides contact information about their members who 

provide clinical biofeedback services, and who meet and adhere to prescribed profes-
sional and ethical standards of care.

MEDITATION

Dean Ornish says, “Meditation is the art of paying attention, of listening to your heart” 
(Kabat-Zinn, 1994).

For most people unfamiliar with meditation, the term evokes an image of someone 
sitting calmly in the lotus position with their eyes closed and apparently concentrat-
ing. Oft en when asked “Have you ever heard of meditation?” children—in playful or 
even mocking fashion—will quickly sit cross-legged, close their eyes, extend their arms 

www.aapb.org
www.aapb.org
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and, forming a ring with their thumbs and index fi ngers, chant “Ohmmm” with no real 
knowledge of what they are doing. Th eir usual explanation is to say that they saw this 
depicted in a cartoon on TV. Like many adults, that is the extent of their knowledge, 
beyond that it is somehow mysterious or mystical.

Most generally, meditation amounts to thinking in a very controlled fashion, that 
is, deciding consciously how to direct the mind for a period of time, and then doing so 
(Kaplan, 1985). Th is is far from easy if one has had no experience or training; but, like 
most things, improves steadily with training and rehearsal. Indeed “thought-stopping” 
takes considerable practice and is the fi rst and major goal of the various meditative 
traditions. For most traditional forms of meditation, a singular goal seems to be the 
achievement of a higher state of consciousness and is commonly associated with a 
sense of spirituality. Th us, through various forms of meditation one is able to reach a 
“higher,” more spiritual state of being, one in which one may feel more fulfi lled, more 
“at one” with the universe, “closer to God,” in a greater, more peaceful, more harmo-
nious state of being. One of the goals of meditation is to develop infl uence/control of 
the subconscious (= unconscious) part of the mind toward a sense of mastery. Focused 
concentration, enhanced awareness, and perception are all goals of meditation and are 
accomplished by quieting the mind, not concentrating on the immediate experience 
(e.g., of appreciating the beauty of a fl ower), thus eliminating interference with focus, 
and by focusing more of the mind on the target (the fl ower) at hand.

In Bill Moyers Th e Healing Mind, Jon Kabat-Zinn notes that “Th e essence of the dis-
cipline [of meditation]  . . .  has to do with cultivating awareness and a deep understand-
ing of what it means to be human” (Moyers, 1993, p. 135).

Th ough various forms of meditation have been associated with many ancient tradi-
tions (Kabat-Zinn, 1994, 2005; Kaplan, 1985;), so-called medical meditation has only 
recently made its way into mainstream medicine.

Kabat-Zinn’s work with mindfulness in a healthcare environment eschews even the 
use of the word meditation out of recognition/fear that a misconception may indeed 
interfere with the process of mindfulness, enhanced focus and awareness, and the ulti-
mate goal of improved health through the cultivated use of this modality (Moyers, 
1993).

Like the interconnectedness of hypnosis and biofeedback, it seems clear to us 
that the process of [medical] meditation is similar, if not identical, to the process we 
describe here as hypnosis. Certainly shared characteristics of hypnosis (and biofeed-
back) and meditation include narrowed, focused concentration, “turning inward,” 
sustained concentration and relaxation, and oft en stillness—of mind and body. In so-
called traditional—or transcendental—meditation the purpose of this is indeed spir-
itual, reaching a higher plane of consciousness, closer to holiness or oneness; whereas 
in hypnosis the purpose is not so much or only the achievement of that state, as it is 
what one does with it, that is, relieving pain, reversing an undesired habit, reducing 
anxiety, etc.
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Curiously, just as Kabat-Zinn avoided the use of the word meditation in the begin-
ning of his mindfulness meditation groups, so Garth in the nineties (1991, 1992, 1997) 
specifi cally used the word meditation in the books she wrote, for example, Meditations 
for Children, and did not use the word “hypnosis.” A review of these stories, like other 
therapeutic storytelling books for helping children (Brett, 1986, 1992; Mills & Crowley, 
1986; Th omson, 2005), reveals that the essential ingredients of the “meditations” and 
“storytelling” are indeed the same as those of hypnosis, that is, imagery and relaxation, 
characterized by focused, narrowed attention, absorption with some idea or imagery, 
with the explicit purpose of solving a problem, reducing a discomfort, or maximizing 
a potential.

A search on Google (www.google.com) of “Children’s Meditation” returned 594,000 
citations! No research was identifi ed. Citations typically provide websites with infor-
mation and oft en books, tapes/CDs, and classes for children and/or for parents to learn 
to guide their children with meditation practices. A random sampling of dozens of 
these citations revealed recurrent themes: children can use and learn meditation easily 
and eff ectively. Meditation is promoted for its value in general relaxation, reduction 
of stress, relief of anxiety, facilitation of sleep, and relief of discomfort. Perhaps most 
importantly, each site reviewed characterized meditation by its signifi cant and critical 
ingredients as we have discussed here, that is, relaxation, imagery or imagination, an 
inward focus of attention, and positive expectancy. Th ese remain the critical, functional 
ingredients of all mind-body techniques.

Many of these reviewed sites, as with the work of Th omson (2005), Brett (1986, 1992), 
and Garth (1991, 1992, 1997) emphasize appropriately that the eff ectiveness of “medita-
tion” in children is oft en best facilitated through guidance by the parent functioning as 
the storyteller or guide, certainly at least in the beginning of learning the how-to and 
potential value of the meditation. Th is important role for parents, as with the learning of 
self-hypnosis, is emphasized especially for young children, under the age of about 7 or 
8, who developmentally and appropriately rely on their parents to facilitate, guide, and 
reinforce their learning and behavior. As children mature and in most aspects of their 
lives are developing increasing mastery and autonomy with decreasing involvement of 
parents, so it is and should be that parental involvement in storytelling, guided medita-
tion, guided hypnosis, guided biofeedback decrease in favor of encouraging and facili-
tating their children’s autonomous application and development of these self-regulation 
skills.

PROGRESSIVE RELAXATION/“BREATH WORK”

Description/Defi nitions/History

Th e tightness of muscles and muscle group asymmetries can contribute to discomfort 
in a variety of acute and chronic conditions of pain and associated anxiety. Learning 
to relax muscles helps children become more aware of their bodies in general and 

www.google.com
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specifi c muscles/muscle groups in particular, and in turn to learn about the value of 
focusing and re-focusing (e.g., on muscles) and how that contributes to relaxation of 
the mind.

Some clinicians teach that alternating between tension and relaxation of muscle 
groups sequentially down (or up) the body allows children to learn discrimination 
and control of areas of muscle tension, learning in time to discharge excessive ner-
vous and muscle tension and improve comfort (Culbert, Friedrichsdorf, & Kuttner, 
2007). This approach likely had its origins with Jacobsonian Relaxation which 
was first described in 1924 with the publication of “The Technic of Progressive 
Relaxation” in which Dr. Edmund Jacobson first described his didactic approach. 
This was followed soon thereafter by the first edition of his book Progressive 
Relaxation (Gessel, 1989).

In the originally described Jacobsonian relaxation and so-called traditional progres-
sive relaxation, the concept of fi rst tensing the designated muscle and then allowing it 
to relax was emphasized. Jacobson’s “Method” begins with a brief description of the 
mechanics of the motor system, followed by a series of studies that demonstrate the 
basic technical skills. Th e instructions start simply:

1. Lying in a quiet place, bend the hand back at the wrist and study the sensation 
arising from the act (the sensation in the forearm). Th is fi rst item of instruction 
is not relaxation, but observation, the all important ability to monitor tension, the 
basic element of action and behavior.

2. Discontinue that activity, and observe the changes in sensation. Practice relax-
ing, under the direction of awareness.

Th is manoeuvre is repeated twice more, allowing several minutes between 
each contraction. Th e remainder of the recommended hour of practice is spent 
lying quietly, essentially doing nothing. Th is doing of nothing is also a highly 
technical matter, including maintaining a light concentration, a slight focus of 
awareness on the proprioceptive senses, mainly on the muscle being studied in 
that session. (Gessel, 1989, p. 3)

Th e intention was to teach and demonstrate to the learning patient the obvious, dis-
cernible, distinct diff erence between the “very tight” of tension and the “very loose” of 
relaxation, making the state of relaxation that much more attractive, and desirable. We 
see in addition, the un-discussed but clearly signifi cant ingredients of clearing of the 
mind, focused attention, and curiosity, analogous to the ingredients of the other mind-
body methodologies described. Th e described and prescribed goal is to gradually move 
the tension–relaxation down the body, successively tensing and relaxation each next 
muscle group until all muscles are relaxed. Th e focus of the person’s attention on the 
tension, and then on the relaxation not only allows for physical relaxation to be experi-
enced dramatically and to build with each next muscle group relaxing, but also relaxes 
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the mind through the narrowed focus of attention [on muscles relaxing] familiar to the 
other self-regulation methods described.

While Jacobson may not have mentioned hypnosis or “mind and body” per se, there 
is no doubt that his work provided important foundational concepts for mind-body 
understanding. “He began his work by adapting 19th Century introspective techniques 
to study the nature of the mind and gradually adding the training in relaxation to pro-
vide a treatment process for stress-induced disorders . . . and the result was a concept 
of a functional interaction of the mental and motor systems” (Gessel, 1989), and what 
we now understand as mind-body interaction. Th us, the phenomenology of so-called 
progressive relaxation is indeed that of mind-body narrowed, focused attention for 
the explicit, defi ned purpose of achieving a goal (relaxation) and/or solving a problem 
(such as anxiety or insomnia). As such, we might just as easily name the “mind-body 
technique” of progressive relaxation a hypnotic strategy.

A less arduous, and oft en just as easily accepted method of progressive relaxa-
tion is easily accomplished by asking children to “just notice what happens (= eff ort-
less) to your shoulders when you take a deep breath in . . . and out. Your shoulders go 
down, don’t they? Th at’s nature’s way of relaxing automatically (= eff ortlessly!) just 
by breathing naturally.” In this way the natural relaxation response (Benson, 1975) is 
easily taught, learned, and experienced and youth are concurrently taught the natu-
ral mind-body connection between breathing and muscle relaxation. In a “standard” 
procedure the child is invited to “Just notice how the relaxing feeling naturally moves 
down your body at the right speed for you each time that you breathe . . . .out . . .” And, 
“. . . signal to yourself, perhaps by nodding your head or saying ‘yes’ inside of your 
thinking when you notice that the relaxation has moved down your upper arms, 
around the bend at the elbow, and then . . . down to your forearms, wrists, and even 
the little muscles of your fi ngers can become loose and soft  and relaxed because it 
feels so good to do that.” Th is is continued down through successive muscle groups 
through the chest, abdomen, hips, legs, ankles, feet, toes. Alternatively, one may off er 
progressive relaxation in an analogous manner moving UP the body, beginning with 
feet and toes relaxing.

So-called Breath Work is oft en described as a methodology of focused breathing 
which in and of itself allows for the occurrence of relaxation of mind and body (and 
spirit). As with progressive relaxation, however, breath work is not easily separated as 
a distinct “therapy” as much as, like progressive relaxation, it has clear and distinct 
elements which make it a form and/or integral part of hypnosis or kind of hypnotic 
strategy. Th ese ingredients, that is, focused attention (on the breath), associated body 
relaxation and comfort that evolves, and the sense of mind calming that accompanies 
this work, combine to generate the desired outcome of slowed respirations, relaxed 
body, and relaxed mind, much as a hypnotic procedure does, and is a major stated 
goal of hypnosis, biofeedback, meditation. From a clinical hypnosis perspective, “breath 
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work” is indeed considered one very useful and eff ective type of hypnotic induction 
strategy.

Brief Review of Common Adult and Pediatric Applications

Th e most commonly described applications for progressive relaxation or “relaxa-
tion techniques” in general have been for various forms of anxiety, both in adults and 
children.

Susie, age 9, was brought to her pediatrician with a complaint of diffi  culty falling 
asleep. Even though she was tired, when bedtime came Susie would cooperatively get 
ready for bed, enjoy conversation and a story with her parent, say prayers, get kisses and 
hugs, and say goodnight. Beginning as soon as 10–15 minutes later, however, Susie typ-
ically called to her Mom or Dad “I can’t sleep . . .” asking for a drink of water, or to come 
to her parents’ bed. Eventually she’d say “I’m scared . . . !” and would cry. In response, 
her parents would oft en allow her to come to bed with them, where she’d usually fall 
asleep in minutes. Her parents later took her back to her own bed. Usually she remained 
asleep, but sometimes she’d awaken in her own bed, be frightened, and the going-to-
bed anxiety would repeat itself. Th is went on for months before the family sought help. 
Aft er reviewing the history, the pediatrician met privately with Susie. Th e pediatrician 
learned that Susie was afraid of the dark and that she worried about someone breaking 
in and hurting her or her parents ever since a few months ago when she saw a TV news 
report about a break-in and robbery in their neighborhood. Susie also told the pediatri-
cian that her mind “won’t stop thinking about that or about all the things that happened 
at school or are supposed to happen tomorrow at school . . . and she said “It’s like a TV 
that’s broken and won’t turn off .” She said when her mind is racing around, she “can’t 
get comfortable” in bed and “squirms around a lot and just get up and walk around 
the room.” Th e pediatrician asked her “Did you know that you can teach your body to 
relax and your mind will kind of relax automatically at the same time?” Susie said she 
didn’t know that but was intrigued and willing to learn. Th e pediatrician said “Just pre-
tend that you’re in your bed at home, and if you want to close your eyes you can, or you 
can keep them open until they close.” She then instructed Susie in progressive muscle 
relaxation, fi rst tensing her forehead and face muscles and then letting them relax as 
she breathed out; and then doing the same with her neck muscles, and then her shoul-
ders, and gradually down her body, from upper arms, to forearms, wrists, fi ngers, chest, 

----------------------------------------------------------------------------------------------------
Sighing is nature’s built-in biofeedback, self-hypnosis, relaxation, and 
breath-work . . . we do it to help ourselves feel better in the moment.
-----------------------------------------------------------------------------------------------------
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abdomen, thighs, legs, ankles, feet, and toes. Susie was encouraged to practice doing this 
aft er school every day and again at bedtime. When she came back the following week 
she and her parents were ecstatic, and reported that she had no further diffi  culty falling 
asleep, had not come into her parents’ bed, and in fact was a little frustrated that she 
didn’t “do it right” because she fell asleep “ before I even got down to my legs!”

Proposed Mechanism of Biological Effect

Relaxation “works” through the decrease of sympathetic arousal and associated para-
sympathetic relaxation, with slowing of the heart rate upon slowing of the respiratory 
rate which accompanies the relaxation response. Th e fact that this is naturally occur-
ring (as in the common everyday SIGH which changes the breath, the respiratory rate, 
relaxes the muscles, notably the shoulders and neck, and reduces anxiety) allows for 
its ease of accessibility to children and adults alike as a “very easy to learn technique, 
because you already know how, you just may not know that you knew.”

Training/Accreditation/Licensure

While one needs no particular formal training in doing relaxation (because we all 
know how), training is recommended in order to learn a context and the best practices 
of how to teach relaxation strategies. Hypnosis training is recommended. Th ose who 
may learn “relaxation training” or “visualization” or “breath work” without learning 
a framework in which to understand unconscious processes are at risk for mis-use of 
powerful techniques which have their eff ects in both the conscious and unconscious 
mind. A solid foundation of knowledge about hypnosis—and these either “sub-forms” 
or closely related mind-body strategies—will obviate misunderstandings, misguided 
applications, and inappropriate utilization of these techniques.

Conclusion
Beyond understanding that what we are doing are “mind-body techniques,” as clinicians 
helping young people to help themselves, it is less important what we “name” or “call” 
what we do, than the confi dence, competence, manner, and context within which we 
seek to teach and promote self-regulation. Fundamental to the provision of any clinical 
intervention, of course, is the development and evolution of a careful and comprehensive 
history (and physical examination) in the context of a thoughtful and purposeful culti-
vation of rapport with the patient. Whether one then teaches and applies “biofeedback-
assisted hypnosis” or “hypnosis-assisted biofeedback” or “meditation” or “visualization 
and breath work” should, accordingly, be a function of that unique relationship.

Factors infl uencing the decision to move ahead with hypnosis (in the absence of bio-
feedback) may derive quickly from a given patient’s/family’s orientation and expectation 
communicated even before arrival e.g., “I heard that Dr. ______ has success in treating  
_______with teaching self-hypnosis” or “My neighbor said that biofeedback really 
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helped her daughter with stomach aches and we wonder if it can help our child . . . but 
we really don’t know what it is  . . .”. Or, in the context of an evolving history, the clinician 
may learn that the patient is fascinated and facile with computer games and may opt ac-
cordingly to introduce self-regulation with biofeedback by asking the child “Would you 
like to learn a cool computer game for your body? It’s called biofeedback . . . come on, 
I’ll show you in the room down the hall . . . you’re going to think this is really amazing!” 
Or, another family may fi nd a discussion of the value of self-hypnosis to be “hard to be-
lieve” but upon observing biofeedback “ in action” with, that is, peripheral temperature 
increases or electrodermal decreases in association with calming and a relaxed state, 
they may well appropriately conclude that “seeing is believing.”

Being facile with doing self-hypnosis (or meditation, or breath work, or biofeedback) 
ourselves goes a long way toward reinforcing our authenticity when off ering a sharing 
of these techniques with the children and families with whom we work. When we are 
comfortable, competent, and confi dent, so will be our patients as they learn. And, then, 
as Milton Erickson advised, we should and will “Go with the child . . .” (Haley, 1973).
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KEY CONCEPTS

A licensed naturopathic physician receives a degree from an  ■

accredited 4-year naturopathic medical program.
Licensed naturopathic physicians complete a minimum of 4100  ■

hours of training in basic and clinical sciences.
Naturopathic physicians are required to take two national board  ■

exams for licensure.
A naturopathic physician has been trained in many diff erent nat- ■

ural therapies including botanical medicine, homeopathy, physi-
cal medicine, mind-body medicine, nutritional therapy, and diet 
and lifestyle recommendations.
Naturopathic medicine stems from the “Nature Cure” movement  ■

in Europe in the nineteenth century.
Naturopathic medicine was signifi cantly popular in the United  ■

States in the early part of the twentieth century.
Naturopathic medicine experienced a dramatic resurgence in  ■

the late twentieth century.
A portion of naturopathic physicians treat children on a regular  ■

basis, in some cases serving as the primary healthcare provider 
for children.
Naturopathic physicians treat children for a wide variety of med- ■

ical conditions including coughs, colds, and ear infections; skin 
disorders; gastrointestinal complaints; psychiatric or behavioral 
problems; allergies; and respiratory conditions.

■



Introduction

Naturopathic medicine is a profession deeply rooted in philosophy. A natu-
ropathic physician (also known as naturopathic doctor/ND or naturopathic 
medical doctor/NMD) has been trained to utilize many diff erent natural 

forms of therapies with patients. Depending on the individual state licensure in which 
they practice, a naturopathic physician may use botanical medicine, oriental medicine, 
homeopathy, physical medicine, mind-body medicine, nutritional therapy, or diet and 
lifestyle changes to treat patients. In addition, some states grant naturopathic physicians 
pharmaceutical prescribing privileges. Th e accredited naturopathic medical schools in 
North America prepare their students as family practitioners, yet there are graduates 
that gravitate towards specifi c areas of medicine such as pediatrics, cardiology, women’s 
health, men’s health, endocrinology, and gastroenterology. Other naturopathic physi-
cians prefer to concentrate on individual treatment modalities such as nutrition, home-
opathy, herbal medicine, hydrotherapy, counseling, or physical medicine. Although it 
can be a diverse group, the majority of the profession concurs on the common doctrine 
of naturopathic medicine.

History
Naturopathy emerged from what has been referred to as the “Nature Cure” movement 
that was popular in Europe in the early nineteenth century. Vincent Priessnitz is recog-
nized as one of the fi rst practitioners of what is known today as naturopathic medicine. 
His treatments consisted of using baths and hot and cold compresses (otherwise known 
as water cure and later termed hydrotherapy), outdoor exposure, exercise, and nutrition 
to treat patients from children to the elderly. Th is was the impetus of today’s European 
and American spas. Priessnitz’s treatment of childhood diseases would likely be viewed 
today as unorthodox. However, at the time, it was cutting edge and quite eff ective. An 
example of a case is described in the book Nature Doctors (Kirchfeld & Boyle, 1994):

Th e Syndie’s fi ve children all took scarlet fever and were treated by an ordinary 
doctor. Th ree died. Th e father then begged the aid of Priessnitz, who said he 
would help only if the doctors were dismissed. To this the father could not agree 
and a fourth child died. Th e father then put the last child wholly in the hands of 
Priessnitz, who plunged it into ice-water for a minute or so, felt the body carefully 
all over, repeated the plunge four or fi ve times, and then allowed the child to fall 
asleep. When it woke, the fever was gone.

Practitioners of the nature cure enjoyed much popularity in the nineteenth century. 
Father Sebastian Kneipp (1824–1897), a practitioner partly responsible for the wide 
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recognition of the nature cure in Germany, was reported by an American newspaper 
to be the third-most popular person in the world—behind the US president and the 
German chancellor (Burghardt, 1988). His infl uence eventually spread throughout 
Europe and North America.

Benedict Lust (1872–1945), a student and past patient of Father Kneipp, is consid-
ered the father of American Nature Cure. Responsible for bringing it to North America, 
he would later coin the term “Naturopathy” to describe the use of the water cure and 
the application of botanical medicine, homeopathy, nutrition, diet therapy, and sun 
therapy. In time, physical medicine modalities such as massage and manual manipula-
tion, similar to chiropractic and osteopathic techniques, were added to the practice of 
naturopathy.

Naturopathic medicine thrived in the United States in the early twentieth century. 
Th ere were many training programs, and licensure existed in the majority of states. 
However, by the middle of the century, the movement was signifi cantly impeded 
due to political issues within medicine, and all naturopathic medical programs were 
eliminated. In 1908, Th e Carnegie Foundation funded the Flexner Report. It was 
designed to evaluate medical schools in America, and headed by Abraham Flexner 
and prominent members of the American Medical Association. Prior to the report, 
naturopathic, homeopathic, and even conventional medical schools had very dif-
fering standards for what represented adequate medical education. Th e duration of 
training varied greatly, and in some cases, degrees could be obtained by mail order 
and distance learning.

Th e Flexner report was preferential to 4-year programs, and it was preferred that 
the education was to be conducted by educators, not clinicians. Th e use of certain treat-
ments was based on whether clinical research had been conducted on them, and most 
naturopathic schools did not meet the minimum standards developed. Much of the 
naturopathic treatment used was very successful, but based on empirical data and anec-
dotal evidence. Th e scientifi c method was becoming the preferred process for validat-
ing medicine, and the advent of drugs and antibiotics held the hope of eliminating 
all disease and symptoms. As a result, healthcare disciplines such as naturopathy that 
strayed from the “traditional” approach were shunned and practitioners of these ther-
apies were labeled charlatans. When the results of the Flexner report were accepted by 
the government as the medical school standard, only those graduates of the “approved” 
schools were allowed to sit for the medical licensure exams. Both naturopathic and 
homeopathic schools suff ered as a result and nearly all of them closed their doors even-
tually. Th e mid-twentieth century saw the elimination of most naturopathy programs 
and fewer and fewer states were licensing naturopathic physicians.

Th e desire for alternative therapies such as naturopathic medicine has increased 
greatly in the last 15 to 20 years for a number of reasons. Conventional treatments have 
proven to be quite eff ective in the treatment of acute disease, but in chronic illness the 
long-term eff ects of some medications have left  parents seeking other options. In fact, 
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there has been an increased use of complementary and alternative therapies in the dis-
ease management of children (Pitetti et al., 2001). Conventional medications may only 
provide short-term palliation of symptoms and lose their effi  cacy over time. Th is has 
led some to conclude that much of conventional medicine is symptom management and 
the true cause of disease is oft en not addressed.

Philosophy
Th e principles of naturopathic medicine form the basis for the naturopathic approach 
to healthcare.

PRINCIPLES OF NATUROPATHIC MEDICINE

First, do no harm•  (primum non-nocere): naturopathic physicians and medical 
doctors share this common principle of practice. Th is means choosing the 
therapies that are least invasive and have the lowest potential for side eff ects 
that will be medically eff ective in treating the condition.
Th e healing power of nature (• vis medicatrix naturae): health is the natural 
state of the body, and when it is provided with the right tools, it will heal itself. 
In many cases, children seem to recover quicker than adults, as they have less 
time to accrue the eff ects of a toxic diet or environment.
Identify and treat the cause (• tolle causam): Naturopathic physicians see symp-
toms as the refl ection of disease, not the disease itself. One of the most impor-
tant beliefs in naturopathy is that the body has an inherent ability to heal itself, 
referred to as the vis medicatrix naturae, or healing power of nature. Th e vis can 
function best when the causes of disease are removed, which are referred to as 
“obstacles to cure.” Th e use of naturopathic treatments can help to infl uence 
our healing capabilities. Th e conventional medical approach to the atopic dis-
eases such as eczema, asthma, or allergic rhinitis focuses on symptom treat-
ment as opposed to the symptom cause. In many cases, simply addressing the 
diet can have impressive results.
Treat the whole person•  (tolle totum): disease can be the result of many factors. 
Nutrition, emotional stress, genetic predisposition, and environmental insults 
can all contribute to the development of disease. In order to truly be holistic in 
the care of a child, the physician must address all of these issues.
Doctor as teacher•  (docere): the word doctor literally translates into teacher. A 
large part of any visit with a naturopathic physician involves education of the 
parents and if appropriate, the child. Teaching about how the body works and 
how it is aff ected by lifestyle is oft en just as helpful as providing treatment.
Prevention (• prevenir): preventing disease is much easier than its treatment. 
Having the opportunity to start preventative measures at an early age allows 
for greater eff ects in the future.



306 PEDIATRIC PERSPECTIVES ON SPECIFIC THERAPEUTIC APPROACHES

Jared Zeff , ND, Lac, and Pamela Snider, ND, developed the Th erapeutic Order in 1999. 
It is a system designed to prioritize treatment approaches. It employs both the principles 
of naturopathic medicine and the use of conventional therapies at times when they are 
the appropriate options. Th e steps of treatment are to:

Re-establish the basis for health1. 
Remove obstacles to cure by establishing a healthy regimen, including healthy 
diet and appropriate exercise.
Stimulate the healing power of nature2. 
Use various systems of health such as botanical medicine, homeopathy, Chinese 
medicine, Ayurvedic medicine, nutrition, or psychospiritual medicine.
Tonify weakened systems3. 
Use modalities as needed to strengthen the immune system, decrease tox-
icity, normalize infl ammatory function, optimize metabolic function, balance 
regulatory systems, enhance regeneration, and harmonize life forces.
Correct structural integrity4. 
Use therapeutic exercise, naturopathic spinal manipulation, massage, and 
cranio-sacral therapy to return the body to optimal structural condition.
Prescribe specifi c natural substances for pathology5. 
Use vitamins, minerals, and herbs to promote health.
Prescribe pharmacological substances for pathology6. 
Use pharmaceutical drugs to return patient to a healthy state.
Prescribe or refer patient for surgery, suppressive drugs, radiation and 7. 
chemotherapy
Use aggressive therapies to attempt to maintain health.

Training and Accreditation
Doctors of Naturopathic Medicine (ND) complete a 4-year graduate-level program 
with a minimum of 4100 hours of training. Th is program includes a basic science edu-
cation with training in anatomy, physiology, pathology, biochemistry, environmen-
tal health, public health, pharmacology, and pharmacognosy. Th e clinical sciences 
curriculum includes clinical nutrition, homeopathy, botanical medicine, physical 
manipulation, counseling, hydrotherapy, and may include acupuncture. In addition 
to this course work, each student completes 1200 hours of clinical training (www.
CNME.org).

Th e Council on Naturopathic Medical Education (CNME) regulates accreditation 
(www.naturopathic.org). Th e CNME is a member of the Association of Specialized 
and Professional Accreditors, which is recognized by the United States Secretary of 
Education (www.cnme.org). Once accepted into accreditation candidacy schools 
may confer ND degrees while full accreditation is pending. Preaccredited status has 
the eff ect of temporary accreditation. Currently six schools in North America are 

www.CNME.org
www.CNME.org
www.naturopathic.org
www.cnme.org


A Pediatric Perspective on Naturopathic Medicine 307

accredited or preaccredited (candidacy) to provide training in Naturopathic Medicine 
by the CNME:

Bastyr University (Kenmore, Washington)
Boucher Institute of Naturopathic Medicine (New Westminster, British 

Columbia)
Canadian College of Naturopathic Medicine (Toronto, Ontario)
National College of Natural Medicine (Portland, Oregon)
Southwest College of Naturopathic Medicine (Tempe, Arizona)
University of Bridgeport—College of Naturopathic Medicine (Bridgeport, 

Connecticut)

All of these schools are members of the Association of Accredited Naturopathic 
Medical Colleges (AANMC).

Licensing
Naturopathic Physician Licensing Examinations (NPLEX) are administered by the 
North American Board of Naturopathic Examiners (NABNE). Aft er the fi rst two years 
of school a student from a CNME-accredited school is eligible to take the fi rst licensing 
board exam, known as Basic Sciences. Th is examination consists of fi ve parts: anatomy, 
biochemistry, microbiology, physiology, and pathology. Upon completion of naturo-
pathic medical school, a graduate takes the second licensing examination, or Clinical 
Sciences. Th is examination is a single, case-based assessment covering the following 
subjects: physical and clinical diagnosis; laboratory diagnosis and diagnostic imaging; 
botanical medicine; clinical nutrition; physical medicine; homeopathy; psychology; 
and emergency medicine and medical procedures; and pharmacology.
In addition, there are two clinical elective examinations—minor surgery and 
 acupuncture. Th e requirements for passing the elective examinations vary by state. 
(www.nabne.org).

Th ere are currently 14 states and two territories that license naturopathic 
physicians:

Alaska
Arizona
California
Connecticut
District of Columbia
Hawaii
Idaho
Kansas
Maine
Montana

www.nabne.org
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New Hampshire
Oregon
Utah
Vermont
Washington
Puerto Rico, and the
Virgin Islands (www.naturopathic.org)

Four Canadian provinces regulate naturopathic physicians:
British Columbia
Saskatchewan
Manitoba
Ontario

Alberta regulations are expected to be complete by 2010 (www.cand.ca).
To apply for state or provincial licensure, a naturopathic physician must have grad-

uated from a CNME-accredited naturopathic medical program and have achieved a 
passing score on the NPLEX. Th e scope of practice for a naturopathic physician varies 
by state and province and is defi ned by the state or provincial law. Mandatory annual 
continuing education requirements also vary by state or province (www.naturopathic.
org).

It is important to mention that there are schools which off er naturopathic education 
and degrees through correspondence classes. Th ese correspondence education-trained 
individuals receive no directly supervised clinical experience and are not required to 
take board exams. Th ese correspondence training programs can be as short as 100 
hours. Graduates from these schools refer to themselves as “naturopaths” and oft en use 
the title “ND” or “NMD.” Th ese schools are not recognized by the CNME as accredited 
to train students and grant the degree of doctorate in naturopathic medicine. Th e cor-
respondence schools have created their own “accreditation process,” but this accrediting 
body is not recognized by the United States Secretary of Education. Advice for parents 
who plan to take their child to see a naturopathic physician ask the provider about their 
training, and specifi cally if they went to one of the above-mentioned CNME-accredited 
naturopathic medical schools.

Characteristics of Naturopathic Medical Care
Several surveys have explored the characteristics of patients treated by naturopathic 
physicians and the naturopathic physicians providing this care. Th e majority of these 
studies report that nearly 60 of naturopathic physicians are female and the mean age 
of naturopathic physicians is approximately 44 years (Cherkin et al., 2002a; Weber et al., 
2007). A random survey of naturopathic physicians in Connecticut and Washington 
State report that nearly 80 of patients treated by NDs are between the ages of 15 and 
64 years and approximately 11 of patients are under the age of 15 years (Cherkin et  al., 

www.naturopathic.org
www.cand.ca
www.naturopathic.org
www.naturopathic.org
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2002b). Cherkin, et al. also report that nearly 75 of visits to naturopathic physicians 
were for chronic conditions, and that 75 of patients were female. Naturopathic physi-
cians treat a broad range of conditions, with the top fi ve conditions only representing 
25 of their patient concerns. Th e most common conditions treated by naturopathic 
physicians included fatigue, headache, back symptoms, anxiety or depression, skin 
rashes, menopausal symptoms, and routine/special examinations (Cherkin et al., 
2002b). Insurance covered the cost of 50–60 of visits to naturopathic physicians in this 
survey (Cherkin et al., 2002b). Contrary to reports of adult utilization of complemen-
tary and alternative medicine, which consistently fi nd that women are more likely to use 
CAM treatments, pediatric studies have found that nearly equal numbers of girls and 
boys were seen by naturopathic physicians (Barnes, Powell-Griner, McFann, & Nahin, 
2004; McMahon et al., 2003; Weber et al., 2007; Wilson et al., 2005).

A few studies have examined the frequency and reasons for visits to naturopathic 
physicians by children (Cherkin et al., 2002b; Lee and Kemper, 2000; Weber et al., 2007; 
Wilson et al., 2005). One survey reported that naturopathic physicians treat an average 
of fi ve pediatric patients per week and that 19 of visits to a naturopathic physician were 
by children (Lee & Kemper, 2000). In a review of insurance claims data, Bellas, Laff erty, 
Lind, and Tyree (2005) found that 1.0 of children enrolled in two large insurance plans 
in Washington State had visited a naturopathic physician and that the children were 
treated by naturopathic physicians for a similar range of complaints as those treated by 
conventional physicians. Wilson et al. summarized the chief complaints reported by 482 
parents bringing their child in for naturopathic care at a large academic naturopathic 
clinic in Toronto, Canada (Wilson et al., 2005). Weber et al. described the reasons chil-
dren were seen by licensed naturopathic physicians in Washington state who treat more 
than fi ve pediatric patients per week, and approximately 15 of naturopathic physi-
cians in the state of Washington treat pediatric patients on a regular basis. Th ree studies 
have described the most common conditions treated by naturopathic physicians and 
they include: ear, nose, and throat conditions including coughs, colds, and ear infec-
tions (18.4–22.6 of visits); administrative/general health supervision (12.3–27.4 
of visits); skin disorders (10.1–23.4); gastrointestinal complaints (8.9–16.8); psy-
chiatric or behavioral concerns (7.4–14.5); allergies (6.2–22.3); and respiratory 
conditions (8.8–11.4) (Bellas et al., 2005; Weber et al., 2007; Wilson et al., 2005). Th e 
range of estimates for each condition is likely due to the diff erences in insurance cov-
erage for naturopathic care which covers the majority of visits in the Bellas and Weber 
articles and the majority of out-of-pocket expenditures required for visits reported in 
the Wilson article.

Overview of Naturopathic Medicine’s Approach 
to Treating Children

Naturopathic physicians pride themselves on treating the whole child, which means 
working with the family to address nutrition, lifestyle, and exercise, as well as specifi c 
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treatments for medical concerns when needed. As stated previously, naturopathic phy-
sicians treat patients based on the philosophy of the medicine. One of the fi rst things 
naturopathic physicians do when they work with pediatric patients is learn more about 
the nutrition of the child to determine the adequacy of the diet. Naturopathic physicians 
are able to provide a great deal of nutritional education to the child and parent because 
visits to naturopathic physicians, are on average, 45 minutes in length (Cherkin et al., 
2002b). Th ese long visits allow the naturopathic physician an opportunity to really get 
to know their patients and the parents of their patients (Table 15-1).

Th e nutritional advice provided by naturopathic physicians oft en emphasizes a whole 
foods diet. A whole foods diet is one that contains primarily fruits, vegetables, whole 
grains, and animal protein sources. Patients are encouraged to limit processed foods 
such as breads, pasta, pizza, cookies, crackers, and other manufactured foods. One way 
to recognize a whole food is to read the label of the product if it lists only one ingredient, 
it is a whole food. Many whole foods do not need labels, such as chicken, broccoli, and 
bananas. If the food item has 10–20 ingredients, it is processed; Th e food contains a large 
amount of ingredients, usually including preservatives and food colorings.

Naturopathic physicians strongly encourage children to eat a variety of fruits and 
vegetables during the day. One strategy that can help children achieve this goal is to ask 
them to eat a rainbow of colors from fruits and vegetables. It is important to remind 
children that food coloring does not count as a color, so “Skittles” and “M&Ms” do not 
count as a rainbow. By encouraging children to eat a variety of fruits and vegetables, 
they increase their intake of necessary vitamins, minerals, and antioxidants which nat-
urally occur in these foods. It is oft en a big challenge to get children to broaden their 
diet, and the reality is that many children eat a limited diet. In these cases, it is important 
that children get a daily multivitamin-mineral supplement. Vitamins and minerals play 
a key role in the way the human body functions, and they are essential for growth and 
development.

It is surprising how many children do not consume any water throughout the day. 
Water plays an important role in assisting the kidneys to eliminate properly. Encouraging 
pure water intake is another important approach in naturopathic medicine. A general 
rule of thumb is to have children consume 1/2–3/4 ounces of water per pound of body 

Table 15-1. Naturopathic Medicine Approach 
to Treating Children

Whole foods diet with adequate protein intake
Balanced diet—Eat a Rainbow a Day
Appropriate water intake
Essential fatty acids (fi sh or fl ax oil)
Multivitamin/mineral
Remove food sensitivities
Specifi c treatments as needed



A Pediatric Perspective on Naturopathic Medicine 311

weight per day. It is important that a child not drink too much water, as this can cause a 
dangerous drop in potassium levels.

Th e majority of Americans do not get adequate intake of essential fatty acids in 
their diet on a regular basis, specifi cally omega-3 fatty acids. Th e reason for this is that 
the only food sources of omega-3 fatty acids are cold water fi sh, algae, ground fl ax 
seeds, walnuts, cashew nuts, and Brazil nuts. Unfortunately, due to the high content 
of mercury and other chemicals in seafood, children should not be encouraged to eat 
fi sh more than once or twice a week. Because of the diffi  culty getting adequate intake 
in the diet, many naturopathic physicians recommend supplementation of this key 
nutrient with either fi sh or fl ax oils. It is essential that the manufacturer of the fi sh 
oil test their product for mercury and other chemicals, and the label of the product 
should state the product contains less than the FDA limits of these contaminants. 
Children taking essential fatty acids need to inform all other medical providers about 
its use, especially prior to any surgery. Initial evidence suggested that omega-3 fatty 
acids may increase the risk for bleeding, yet controlled clinical trials have not been 
able to document this eff ect (Bays, 2007). However, it is still advised that patients tak-
ing essential fatty acids discontinue them at least 2 weeks prior to any planned surgery 
or dental extraction.

A somewhat unique approach in naturopathic medicine is working with families 
to determine if the medical conditions the child has may be related in some way to 
the food they consume. Th e term to describe this reaction is food sensitivity. Some 
children develop sensitivities to certain foods, and these sensitivities can be the root 
cause of a number of health concerns in children including eczema, asthma, abdom-
inal pain, sinus congestion, hyperactivity, and headaches. Some naturopathic physi-
cians will work with a family to conduct what is known as an elimination diet. Th e 
elimination diet removes foods that are suspected to be potential food sensitivity for 
a child. Th e food is generally removed for two to three weeks, and then the suspected 
foods are reintroduced into the diet one at a time. Th e child is then is observed for a 
reaction to each food. If the food causes no reaction, it can be adopted back into the 
diet. Foods that cause a reaction are generally kept out of the diet for a longer period 
of time (3–6 months) and then re-challenged to see if there is any reaction. If the food 
removed is a major source of a key nutrient, the naturopathic physician will work 
with the family to discuss how to be sure to get this key nutrient from other sources 
or from a dietary supplement. For example, if dairy products are found to exacerbate 
symptoms of eczema, the child would be advised to keep all dairy products out of 
the diet and to increase dark greens or add a calcium supplement to be sure the child 
consumes an adequate calcium intake. Th e most common foods associated with sen-
sitivities include wheat, dairy, egg, corn, soy, yeast, and citrus, although any food can 
be a problem.

Once the naturopathic physician has worked with the family to get the child to eat 
a healthy diet and exercise adequately, the child has a foundation for optimal health. 
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In many cases correcting these issues may resolve the medical condition of the child. 
However, in some cases the concern may be more urgent, and making dietary changes 
may not be preferred by the family because it is a slow and sometimes diffi  cult process 
to change. In these situations, the naturopathic physician will pull from the broad base 
of natural treatment modalities in which they have extensive training (see above). Th ey 
may use botanical medicine, homeopathy, mind/body techniques, specifi c nutritional 
supplements, energy medicine, manual medicine, or nature cure. Th is chapter does 
not provide space to fully describe the naturopathic approach to treating all medical 
conditions, and much of what naturopathic physicians do to treat children with these 
diff erent modalities is described in the chapters describing natural treatments for each 
of the specifi c conditions. Naturopathic physicians who treat children on a regular basis 
have excellent success working with children with chronic conditions such as asthma, 
ADHD, autism, allergies, eczema, chronic abdominal pain, headaches, irritable bowel 
syndrome, and recurrent otitis media. In addition, naturopathic physicians work with 
children during conditions such as acute upper respiratory infections and bronchitis. In 
some cases naturopathic physicians provide the primary care for children and in other 
situations they provide adjunct care for chronic pediatric conditions (Weber, Taylor, 
McCarty, & Johnson-Grass, 2007).

Referral to Naturopathic Physicians
Th e process of referral to a naturopathic physician should include a review of the provid-
er’s training to ensure that he or she graduated from an accredited naturopathic school 
and has a state or provincial license. Many Doctors of Naturopathic Medicine practicing 
in non-licensing states carry a license from another state. Th e American Association 
of Naturopathic Physician’s website provides information on fi nding a Naturopathic 
Physician according to state and by practice emphasis.

Resources
American Association of Naturopathic Physicians: www.naturopathic.org• 
Association of Accredited Naturopathic Medical Colleges: • www.anmc.org
Canadian Association of Naturopathic Doctors: • www.cand.org
Council on Naturopathic Medical Education: • www.cnme.org
Federation of Naturopathic Physicians Licensing Authorities: • www.fnpla.org
North American Board of Naturopathic Examiners: • www.nabne.org
Bastyr University: www.bastyr.edu• 
Boucher Institute of Naturopathic Medicine: • www.binm.org
Canadian College of Naturopathic Medicine: www.ccnm.edu• 
National College of Natural Medicine: • www.ncnm.edu
Southwest College of Naturopathic Medicine: • www.scnm.edu
University of Bridgeport – College of Naturopathic Medicine:• 
 www.bridgeport.edu

www.naturopathic.org
www.anmc.org
www.cand.org
www.cnme.org
www.nabne.org
www.fnpla.org
www.bastyr.edu
www.binm.org
www.ccnm.edu
www.ncnm.edu
www.scnm.edu
www.bridgeport.edu
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A Pediatric Perspective on Nutritional 

Therapeutics

BENJAMIN KLIGLER AND EMILIE SCOTT

KEY CONCEPTS

For infants, the nutrition literature supports that breastfeed- ■

ing is best; and that waiting until 6 months of age to intro-
duce solids, reduces likelihood of food allergies and atopic 
conditions.
Fish oil (specifi cally DHA/EPA) supplementation during preg- ■

nancy and breastfeeding has a positive impact on cognitive 
development.
Supplements, including fi sh oil and probiotics, can be used safely  ■

in children for certain conditions.
Choosing organic and/or locally grown foods when possible may  ■

have health benefi ts and is critical in helping preserve a safe and 
clean environment for our patients.
Th e elimination diet can be an extremely useful tool in treating  ■

children with asthma, atopic dermatitis, juvenile migraine, and a 
number of other conditions.

■

INTRODUCTION

Perhaps the greatest challenge in describing the “integrative” approach to nu-
tritional interventions in children is in delineating which nutritional recom-
mendations are really an accepted part of routine pediatric practice and which 

are in fact untraditional or integrative. Th is is a moving target, since recommendations 
regarding healthy nutrition in both the conventional and “alternative” worlds seem to 
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shift  from one day to the next, and a suggestion which would have been seen as “fringe” 
a short time ago is suddenly seen as “mainstream.”

Rather than focus on these distinctions—and rather than provide a comprehensive 
guide to pediatric nutrition, which would require an entire textbook—this chapter will 
aim to provide clinically useful recommendations to complement the nutritional advice 
generally given by pediatricians and family physicians to young families. In particular, we 
will focus on prenatal nutrition and the safe and evidence-based use of nutritional sup-
plements during pregnancy and early childhood; on food choices in infants and young 
children; and on the use of specifi c therapeutic diets, including the elimination diet. As a 
means to illustrate how these elements can come together in clinical practice, we will also 
discuss the nutritional therapeutics approach to several specifi c conditions, including 
asthma, recurrent upper respiratory infection and neurodevelopmental disorders.

Prenatal Nutrition
Th e importance of folic acid supplementation in the preconception period to prevent 
neural tube defects is well established. Most women are prescribed prenatal vitamins 
and advised to maintain calcium intake during pregnancy at 1000–1200 mg per day. In 
addition to the general advice most women receive regarding eating a generally varied 
diet and maintaining weight gain within a reasonable range during pregnancy, there 
are several specifi c suggestions from the “integrative nutrition” perspective which can 
be helpful. One area which many fi nd challenging is how to advise pregnant women 
on intake of fi sh and essential fatty acids (EFA), given the tension between potentially 
contaminated fi sh supplies and mounting evidence for benefi t from maternal intake of 
DHA and EPA during pregnancy.

FISH CONSUMPTION

Th e dangers of mercury toxicity from eating fi sh have been widely publicized now in 
the United States, to the point where many women of childbearing years are fearful 
regarding eating any fi sh at all. Th ese fears may be somewhat justifi ed: a NY DOH study 
in 2007 found that one in four women aged 20–49 in New York had serum mercury 
levels greater than 5 mcg/L, the reportable level for mercury toxicity (NYC Department 
of Health, 2007).

Mercury is not the only contaminant to be concerned about in fi sh. In one study of 
children born to women who ate Lake Michigan fi sh during pregnancy and lactation, 
exposure to PCBs in utero was linked to signifi cantly lower IQ scores and reading 
comprehension at age 11. Although larger concentrations of PCBs were transferred 
in breast milk than in utero, there was no impairment in children who were only 
exposed via lactation—possibly suggesting a unique susceptibility of the developing 
fetal brain to PCBs (Jacobson, 1996). Farm-raised fi sh are oft en high in PCBs and other 
 contaminants (Figure 16-1).
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On the other side of this debate is the mounting evidence of benefi ts to infants 
whose mothers supplement with fi sh oil during pregnancy. For example, in one ran-
domized, double-blinded study, a total of 341 pregnant women were recruited in week 
18 of pregnancy and randomized to take either 10 mL of cod liver oil daily or a corn oil 

Figure 16-1. CHEC safe fi sh chart.

----------------------------------------------------------------------------------------------------
Choose wild-caught instead of farmed for most species
Avoid large predatory species
Keep portions modest and vary type of seafood you choose
Use cooking methods that reduce PCBs/dioxins, such as trimming skin, 

fat and dark meat, avoiding frying, removing mustard from crabs and 
tomalley from lobsters

Choose small fi sh, low in fat, non-bottom dwellers
Be aware of state-by-state fi sh advisories if eating fi sh you or someone 

else has caught
Source: Children’s Health Environmental Coalition HealtheHouse website 

www.checnet.org/healtheHouse
-----------------------------------------------------------------------------------------------------

www.checnet.org/healtheHouse
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placebo until 3 months aft er delivery. Children who were born to mothers who had 
taken cod liver oil during pregnancy and lactation scored signifi cantly higher on the 
Mental Processing Composite of the K-ABC at 4 years of age as compared with children 
whose mothers had taken corn oil (106.4 [7.4] versus 102.3 [11.3]). Th e children’s mental 
processing scores at 4 years of age correlated signifi cantly with maternal intake of DHA 
and EPA during pregnancy.

Th e dose of fi sh oil used in this study contained approximately 1200 mg of DHA and 
800 mg of EPA per day (Helland, 2003). Given the challenges of maintaining this level 
of omega-3 EFA intake during pregnancy and lactation in the face of all the current 
concerns regarding mercury and PCB contamination, adding a fi sh-oil supplement to 
the diet of pregnant mothers would appear to be important.

Early Nutrition

BREASTFEEDING

Th e benefi ts of breastfeeding are clearly established and do not need review here. 
Among other benefi ts exclusive breastfeeding for the “fi rst months” leads to reduced risk 
(OR = 0.73) for asthma, which is even more pronounced in children with a family his-
tory of atopy (OR = 0.52) (Gdalevich, 2001). Similar benefi ts are found in the frequency 
of otitis media and other respiratory infection (Chantry, 2006). Th e American Academy 
of Pediatrics currently recommends breastfeeding for the fi rst 12 months of life.

Despite the fact that most physicians are aware of these benefi ts, they are oft en not 
as active as they might be in supporting women who may be experiencing diffi  culty in 
breastfeeding. For example, the impact of maternal stress on breast milk production, 
and the potential role of the pediatrician or family physician in helping identify and 
address this barrier, are factors oft en overlooked (O’Connor, 1998). Mothers who are 
overly stressed by the demands of parenting, or who experience early problems with 
breast milk supply or delivery, oft en fall into a self-fulfi lling negative cycle of increased 
self-doubt, decreased self-esteem, and consequent further decrease in breast milk sup-
ply. Maternal anxiety is sometimes also communicated to the newborn non-verbally 
and can complicate latching problems, particularly in a high-need baby. Sometimes 
just the recognition and acknowledgement of this problem by the physician, and some 
simple suggestions for reducing stress wherever possible—putting on music at home, 
having food or meals delivered, a foot massage for the new mom—can be critical in 
helping prevent this cycle, particularly in fi rst-time mothers.

----------------------------------------------------------------------------------------------------
A crucial and underutilized resource available to physicians is the board-
certifi ed lactation consultant (BCLC), a specialty health professional focused 
specifi cally on breastfeeding support. Many women do not have access to the 
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STARTING SOLIDS

In the past, there has been some debate regarding whether 4 or 6 months of age is the 
proper time to start solid foods; at this point—although diff erent cultures have drasti-
cally diff erent beliefs on this subject—there is general consensus among physicians that 
waiting until 6 months is probably best. A 17-year nonrandomized study reported that, 
compared with short or no breastfeeding, 6 months of exclusive breastfeeding is associ-
ated with less eczema and food allergy at ages 1 and 3 years and a long-term allergy pro-
tective eff ect on the respiratory allergy during adolescence (Saarinen, 1995). Solid food 
avoidance until 4 months has been clearly shown to decrease the incidence of atopic 
disease and atopic sensitization; however delaying until 6 months has not been clearly 
shown to add additional benefi t (Schoetzau, 2002; Zutavern, 2006). Nevertheless, in 
children who are growing well, waiting until 6 months remains probably the most 
commonly accepted recommendation.

ORGANIC VERSUS CONVENTIONAL FOODS

As the young child starts on solids, one of the major issues which confronts physicians 
and families committed to an integrative approach is the question of whether choos-
ing organic foods for the child will promote better health. Surprisingly, the answer to 
this question is not totally clear. Certainly far more people in the United States are now 
choosing organic; but to date, at least, there are no signifi cant studies showing that any 
specifi c health outcomes are better in patients eating an organic diet when compared to 
those eating more conventional foods (Magkos, 2006).

What we do know is that there are a tremendous number of chemicals in our con-
ventional food chain now which were not there two or three decades ago. Th ese include 
pesticide residues, by-products from manufacturing processes, fl ame retardants, antibi-
otics, growth hormones, and many others. We also know that these chemicals are being 
absorbed into our children’s bodies: when children ages two to fi ve eat a diet that is more 
than 75 conventional foods, they have concentrations of organophosphate pesticide 

kind of experience and knowledge regarding the common problems encoun-
tered in breastfeeding which were once provided by their mothers and grand-
mothers. BCLCs are highly trained specialists who can fi ll this niche; in our 
practice many women who would otherwise have given up breastfeeding 
early because of production or latching problems have managed to continue 
nursing with the support of lactation consultants. Given the strong evidence 
for benefi t of breastfeeding, this could be a very useful intervention for many 
families.
-----------------------------------------------------------------------------------------------------
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metabolites in their blood which are six times higher than that found in children eat-
ing a diet of >75 organic foods (Curl, 2003). We also know that organophosphates are 
potentially neurotoxic in animal studies.

Th e question of what might be long-term risks for neurological consequences from 
these exposures is harder to answer. One recent, large, long-term study of household 
rather than dietary exposure in New York did fi nd that children exposed prenatally and 
in early childhood to the organophosphate chlorpyrifos via household pesticide use 
may have increased risk of developmental delay. In this study of 254 children over the 
fi rst three years of life, researchers found that children with the highest blood levels of 
chlorpyrifos had fi ve times the risk of developmental delay compared to children with 
the lowest blood levels (Rauh, 2006). Although this study examined household expo-
sure rather than exposure from foods, these fi ndings are potentially groundbreaking in 
providing validation for limiting exposure of children to potential neurotoxins.

Th e fi nal important aspect of the organic question, if we are committed to an integra-
tive approach which takes into account not only the individual and the family but their 
relationship to and interdependence with the natural world, is the potential impact of 
our food choices on the health of the environment. If we had raised our awareness and 
our standards regarding mercury emissions from power plants two or three decades 
ago, we would not now have to avoid many fi sh species—and the potential health ben-
efi ts of a diet high in fi sh oils—because of environmental pollution. By the same token, if 
we start to more actively choose organic foods, we may prevent a future in which the soil 
and water supply are so heavily contaminated with antibiotic and endocrine-disrupting 
residues that we can no longer safely eat food grown in certain areas.

Although organic food production does put far fewer toxic chemicals into the 
 environment, there are signifi cant environmental problems associated with how 
organic foods are now being transported and marketed in the United States. Th e 

-----------------------------------------------------------------------------------------------------
One of the most compelling concepts to emerge in recent years in the public 
and environmental health arenas is the Precautionary Principle which states, 
among other things, that “no evidence of harm does not equal evidence of 
no harm.” This is probably the best and safest position for us as healthcare 
practitioners to take in counseling families on children’s exposure to poten-
tially toxic chemicals, whether through food choices, household products, 
or environmental pollution. This principle, as well as common sense, would 
dictate that wherever possible, even if risk has only been defi nitively dem-
onstrated in vitro or in animal studies, we avoid exposing our children to 
untested chemicals.
-----------------------------------------------------------------------------------------------------
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advent of large-scale organic agri-business has meant that many organic foods are 
now shipped long distances, requiring tremendous fuel consumption for transport 
and refrigeration. Th e potential consequences of this energy use on the future health 
of our children should also not be ignored. Many environmental advocates are now 
suggesting that at least as important as choosing organic foods is choosing, when pos-
sible, locally produced foods produced from sustainably managed farms, even if those 
farms are not entirely organic.

Although these issues of environmental health may seem unrelated to the specifi c 
details of our day-to-day work with our patients, we need only remember the mercury 
disaster to remind ourselves of the potential cost to our patients’ future health if we do 
not begin to incorporate this type of education into our work with patients.

Use of Supplements in Infancy and Early Childhood
Despite all our eff orts, it may be diffi  cult for certain children to get all the nutrients they 
need from diet alone. Th ere are a signifi cant number of dietary supplements which can be 
used safely in children either for treatment of specifi c conditions, for prevention of such 
conditions in those at risk, or for overall health promotion. A few rules of thumb apply:

Where specifi c dosages have not been studied in clinical trials, dosages should 1. 
be generally be adjusted by weight based on adult dosing.
Wherever possible, the use of a high-quality brand is important, since supple-2. 
ments are poorly regulated and there is a large degree of variation in quality. 
Consumerlabs.com, an independent laboratory, provides excellent informa-
tion on specifi c supplements as to the quality of various brands.
Children with serious liver or kidney disease, in whom clearance of a partic-3. 
ular supplement might be an issue, should be prescribed these with greater 
caution and at lower doses.

-----------------------------------------------------------------------------------------------------

ORGANIC FOODS: 10 fruits and vegetables to buy organic

Peaches—iprodione and
 methyl parathion

Grapes—methyl parathion, methomyl

Apples—methyl parathion, 
chlorpyrifos

Strawberries—captan

Pear—methyl parathion, Ops Raspberries—captan, iprodione, carbaryl
Winter squash—dieldrin, heptachlor Spinach—permethrin, dimethoate, DDT
Green bean—neurotoxic 
 OPs, endosulfan

Potatoes—dieldrin, methamidophos,
 aldicarb

Source: Consumers Union 1999
-----------------------------------------------------------------------------------------------------
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Children on multiple medications for serious illness, in whom interactions 4. 
between supplements and medications might pose a problem, require special 
care and attention to dosing and interaction issues.

Because space here does not allow for a comprehensive discussion of the use of nutri-
tional supplements in children, we will use two common supplements—fi sh oil and 
probiotics—to illustrate the potential utility of this approach in children.

FISH OIL

Fish oil has many potential applications in children, and studies of new applications 
appear in the literature on a regular basis. It can be used safely even in very young chil-
dren; initial concerns regarding oil aspiration—based on several case reports from the 
1950s and 1960s on mineral oil aspiration in young infants—have not been borne out 
by any published reports of fi sh oil aspiration despite its widespread use. Palatability 
can be an issue, and many preparations are available now with fl avorings to encourage 
compliance. A comprehensive review of the literature on clinical applications of fi sh oil 
in children is beyond the scope of this chapter, but a few examples should suffi  ce:

Cognitive Development

A randomized clinical trial (n = 56) of infant formula milk supplemented with DHA 
or with DHA plus arachidonic acid (AA), versus a control formula which provided no 
DHA or AA enrolled children in the fi rst 5 days of life and fed them the assigned formula 
through 17 weeks of age. At 18 months of age both the cognitive and motor subscales 
of the Bayley Scales of Infant Development (BSID) showed a signifi cant developmental 
age advantage for DHA– and DHA+AA-supplemented groups compared to the control 
group. Neither the Psychomotor Development Index nor the Behavior Rating Scale of 
the BSID-II showed signifi cant diff erences among diet groups, suggesting a specifi c 
eff ect of DHA supplementation on mental development. Th e plasma and RBC concen-
trations of DHA at 4 months of age—but not at 12 or 18 months—were signifi cantly cor-
related with improved performance, suggesting that dietary availability of DHA early 
in infancy is most critical (Birch, 2000).

Crohn’s Disease

Th irty-eight patients (20 male/18 females, mean age 10 years, range 5-16 years) with CD 
in remission were randomized into two groups and treated for 12 months. Group I (18 
patients) received 5-ASA + omega-3 EFAs 3 g/d (EPA 1200 mg, DHA 600 mg). Group 
II (20 patients) received 5-ASA+olive oil placebo capsules. Patients were evaluated for 
fatty acid incorporation in red blood cell membranes by gas chromatography at base-
line, and then at 6 and 12 months aft er the treatment. Th e number of patients who 
relapsed at 1 year was signifi cantly lower in group I than in group II (p < 0.001). Patients 
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in group I had a signifi cant increase in the incorporation of EPA and DHA (p < 0.001) 
into cell membranes and a decrease in the presence of AA (Romano, 2005).

Depression

Twenty-eight patients were randomized to fi sh oil (400 mg EPA/ 200 mg DHA) versus 
placebo, and 20 completed at least 1 month’s ratings. Analysis of variance showed highly 
signifi cant eff ects of omega-3 on symptoms using the Children’s Depression Rating 
Scale (CDRS), Children’s Depression Inventory (CDI), and Clinical Global Impression 
(CGI). Although this was a short duration study only, it suggests that omega-3 
fatty acids may have therapeutic benefi ts in childhood depression (Nemets, 2006) 
(Figure 16-2).

Figure 16-2. Metabolic pathways of essential fatty acids.
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PROBIOTICS

Probiotics are defi ned as “live microorganisms which, when administered in adequate 
amounts, confer a health benefi t on the host” (Kligler, 2007). In children, the gut fl ora 
are enormously important in the development of the immune system, and a disturbed 
gut fl ora can predispose to a wide range of problems. Healthy gut fl ora in children 
apparently facilitates systemic down-regulation of infl ammatory processes by balanc-
ing the generation of pro and anti-infl ammatory cytokines. In addition, these bacteria 
reduce the dietary antigen load by degrading and modifying macromolecules in the 
gut, reverse the increased intestinal permeability characteristic of children with food 
allergy, and enhance specifi c IgA responses frequently defective in children with food 
allergy.

Indications examined in clinical trials to date include diarrhea (treatment and pre-
vention), atopic dermatitis, irritable bowel syndrome, and infl ammatory bowel disease. 
A large number of diff erent organisms are now being used in clinical practice: the most 
widely used and thoroughly researched are Lactobacillus sp. (including L. Acidophilus, 
L. rhamnosus, L. bulgaricus, L. reuteri, and L. casei among others), Bifi dobacterium sp., 
and Saccharomyces boulardii, a non-pathogenic yeast. Th e dose is generally in the 5–10 
billion CFU/day range for children, though probiotics have an extremely wide safety 
margin and can be safely used at much higher doses as well. As is the case with fi sh oil, 
the clinical trials literature on probiotics in children is already quite large and is growing 
rapidly; a few examples are provided below.

Acute Diarrheal Illness (Treatment)

A systematic review and a recent meta-analysis both concluded that probiotics are 
probably eff ective in treatment of children with acute diarrhea. A Cochrane Review 
examined twenty-three studies of probiotic use for acute diarrhea in adults and children 
(n = 1917) in 2005, and found that in the subset of 12 studies performed in infants and 
children, mean duration of diarrhea was reduced by 29.2 hours in subjects taking probi-
otics (95 CI 25.1 to 33.2, p < 0.00001). Th e authors concluded that probiotics “appear to 
be a useful adjunct to rehydration therapy in treating acute, infectious diarrhea in adults 
and children [54]” (Allen, 2007). S. boulardii was also evaluated in a meta-analysis (four 
RCTs; n = 619) for treatment of acute gastroenteritis in children and found to produce a 
signifi cant reduction in duration of diarrhea (–1.1 days, 95 CI –1.3 to –0.8.) in children 
taking S. boulardii when compared to placebo (Szajewska, 2007).

Prevention of Diarrheal Illness

A double-blind placebo controlled randomized trial at 14 childcare centers in Israel 
enrolled infants age 4 to 10 months old (n = 201) who received formula supplemented 
with either L. reuteri, Bifi dobacterium lactis, or no probiotic for 12 weeks. Both probiotic 
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groups had signifi cantly fewer and shorter episodes of diarrheal illness than the control 
group, with no change in respiratory illness. Eff ects were more prominent in L. reuteri 
group, which also had less absences, clinic visits, and antibiotic prescriptions during the 
study period (Weizman, 2005).

Atopic Dermatitis

In an Australian trial, 53 children aged 6–18 months with moderate or severe AD were 
randomized either to a probiotic (Lactobacillus fermentum) or to a placebo and followed 
for 16 weeks. Th e treatment group had a signifi cant decrease on a standardized measure 
of AD severity (SCORAD) (p = 0.03) that was not seen in the placebo group. Ninety-
two percent of children receiving probiotics had a SCORAD index that was better than 
baseline at week 16 compared with 63 of the placebo group (Weston, 2005). In a sub-
analysis of this trial the administration of probiotics was associated with a signifi cant 
increase in T-helper type 1(Th 1-type) cytokine IFN-gamma responses at the end of the 
supplementation period (week 8: P = 0.004 and 0.046) as well as 8 weeks aft er ceasing 
supplementation (week 16: P = 0.005 and 0.021) relative to baseline levels. No signifi cant 
changes in Th 1 responses were seen in the placebo group. Th e increase in IFN-gamma 
responses was directly proportional to the decrease in the severity of AD (r = –0.445, P 
= 0.026) over the intervention period, and this change persisted 2 months aft er supple-
mentation was ended (Prescott, 2005).

Antibiotic-Associated Diarrhea

A meta-analysis by Szajewska et al. (2006) of six RCTs (n = 766) concluded that probi-
otics reduced the risk of AAD in children from 28.5 to 11.9 (RR 0.44, 95 CI 0.25–
0.77) when compared with placebo. Th e risk reduction was similar regardless of the 
type of probiotic used (Lactobacillus GG, S. boulardii, or Bifi dobacterium lactis plus 
Streptococcus thermophilus). Th e number needed to treat in this analysis was 7, sug-
gesting that for every 7 patients that would develop diarrhea while being treated with 
antibiotics, one fewer will develop AAD if also receiving probiotics (Szajewska, 2006).

Therapeutic Diets
Th ere are many therapeutic diets potentially applicable to the treatment of specifi c con-
ditions or disorders in children. Here we discuss the elimination or food sensitivity diet; 
the gluten-free casein-free diet; and the specifi c carbohydrate diet (SCF).

ELIMINATION DIET

Th e elimination diet, which is based on the concept of food sensitivities, is one of the 
most frequently used interventions in the clinical practice of integrative nutrition. Th e 
concept underlying this diet is that some children have specifi c reactions to specifi c 
foods which are not necessarily detectable by traditional allergy testing, but which nev-
ertheless can provoke profound systemic symptoms. Th e range of conditions for which 
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this diet is potentially applicable is huge, and includes eczema, asthma, migraine syn-
dromes, irritable bowel syndrome, fi bromyalgia, allergic rhinitis, and numerous others, 
as well as many poorly defi ned symptoms not fi tting a specifi c diagnostic category. If 
a specifi c cause of food sensitivity can be identifi ed and removed, children with these 
conditions will sometimes experience a dramatic decrease in symptoms.

Th e elimination diet consists of an elimination/exclusion phase, and a reintroduc-
tion/ provocation (or food testing) phase. During the elimination period, the patient 
eats an extremely simplifi ed diet, with a number of foods which are common causes 
of food sensitivity excluded: dairy, soy, eggs, corn, wheat, citrus, nuts, shellfi sh, pork, 
and chocolate (Baker, 2000). Th is stage ideally lasts 3–4 weeks, during which the tar-
get symptom—whether chronic cough in a child with asthma, severity of eczema, or 
abdominal distress in a child with IBS—is closely monitored daily by the parent, gen-
erally using a 1 to 10 type of scoring system which will allow the detection of changes 
which may not be evident subjectively from day to day. If food sensitivity is in fact a 
problem in a given child, some change in scores or a subjective impression of improve-
ment will be evident by the end of the elimination phase. If no such change is apparent, 
food sensitivity is probably not a major cause, and proceeding to the testing phase is 
not likely to be helpful.

In the classic model of this approach, the “testing” phase—in which each of the 
excluded food groups is introduced singly and then eaten regularly for 3–5 days with 
close monitoring of symptoms—follows the elimination phase. During this stage it is 
critical to reintroduce only one suspected food at a time so that if symptoms recur it is 
clear what food is responsible. If there is no reaction aft er 5 days, another food may be 
reintroduced. If a “positive” reaction occurs as evidenced by worsening of symptoms, 

-----------------------------------------------------------------------------------------------------
The reason the elimination diet is such an important tool is that, despite the 
potentially profound impact of food sensitivity on systemic conditions, con-
ventional allergy testing—whether IgE RAST testing or skin testing—does 
not generally identify these foods as problematic. This may be because the 
systemic reactions causes by this type of sensitivity are mediated not by 
specifi c antibodies or by T-cell responses but rather by exposure of the gut-
associated lymphoid tissue (GALT) to particular food antigens and the con-
sequent discharge of infl ammatory cytokines, interleukin, and TNF—which 
are not easily tested for outside of a research setting. Thus the process of food 
elimination with careful symptom monitoring is not only an important ther-
apeutic maneuver but also the defi nitive diagnostic test for food sensitivity. 
The potential role of IgG food antibody testing in identifying potential cause 
of food sensitivity is controversial, with some recent studies suggesting that 
this test may have a role (Atkinson, 2004).
-----------------------------------------------------------------------------------------------------



326 PEDIATRIC PERSPECTIVES ON SPECIFIC THERAPEUTIC APPROACHES

then that food should be removed again and at least a 4-day period be allowed to pass 
before the next food is reintroduced. During the testing phase it is generally easiest to 
start with the foods eaten most frequently, as these are the ones most likely to be respon-
sible for causing symptoms. Foods which are eaten only rarely are not likely to be the 
cause of an ongoing symptom.

Th e elimination approach described above may not be practical in certain children, 
especially those six or under who are oft en much more limited in their food choices and 
less willing to adjust those choices than a motivated older child. In particular, parents 
oft en worry that the children will be under-nourished during the elimination phase, 
and in some case this is a legitimate concern. In this situation we recommend a modifi ed 
approach, which eliminates the potential culprit foods sequentially rather than in one 
comprehensive elimination phase. Foods are removed one at a time, each for a 2-week 
period, with symptom monitoring; for example dairy foods would be eliminated for 2 
weeks, while the rest of the diet remains unchanged. If there is no change, dairy would 
be returned to the diet, and a second food group would be eliminated. If parents are not 
certain at the end of a given 2-week period if they see any change, they should reintro-
duce that food with close symptom monitoring in a 1–2 week “provocation test” of that 
food group.

Th e disadvantages of this modifi ed approach are that it generally takes signifi cantly 
longer than the classical approach, which can be a barrier to family motivation. Also, 
if a child is sensitive to two or more of the food groups, as many are, eliminating them 
one at a time may not produce a marked enough decrease in symptoms to be detected, 
potentially resulting in a “false negative” elimination diet test. Nevertheless, in young 
children and in those with particularly limited diets, this approach is practical and can 
be very useful.

One important caveat when considering the elimination diet as a tool in adolescents 
is that a thorough screening for eating disorders must be part of the process. For a child 
with a history of anorexia, or with an undiagnosed body image disorder or tendency to 
eating disorder, the elimination diet—which requires a fairly rigid discipline be applied 
to food choices—could be the wrong approach.

GLUTEN- AND CASEIN-FREE DIET

Th e GFCF diet, in which all foods containing gluten and casein are eliminated, has 
become very popular in autism and other neuro-behavioral disorders. Th e theory 
behind this approach is that in certain genetically susceptible individuals, gluten and 
casein are incompletely metabolized in the gut, leading to the presence of excess levels 
of certain peptides which are subsequently absorbed into the blood stream. Th ese pep-
tides, including casomorphines and gluten exorphines, which are chemically similar to 
opiate peptides, may exert an opiate-type eff ect in such susceptible people, leading to 
disturbances in brain development with consequent neurobehavioral diffi  culties.

Th e GFCF diet requires a signifi cant commitment from the family, as it involves 
removing all sources of gluten—which include wheat, rye, barley, and sometimes 
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oats—as well as all products containing casein. Th e latter is present not only in milk 
and cheese, but in many processed foods which contain non-fat milk solids as well 
as other foods which include casein as a means to provide texture. Whey protein, 
which is also derived from milk, is acceptable on the GFCF diet. Th e amount of time 
generally recommended for a trial of such a diet can range from 1 to 2 months to as 
long as 1 year.

Many parents subjectively report signifi cant improvements in behavior and social 
functioning on the GFCF diet. To date, though, clinical trials have been quite small and 
have not been able to clearly confi rm such an eff ect. A small study (n = 15) by Elder et 
al. (2006) used a double-blind crossover design to examine the impact of a GFCF diet 
in treating autism spectrum disorder in children aged 2 to 16. Outcomes examined in-
cluded data on autistic symptoms and urinary peptide levels over the course of 12 weeks 
on the diet. No statistically signifi cant fi ndings were reported, although several parents 
reported subjective improvement in behavior. Another small study (n = 20), which was 
randomized but single-blind only, compared the GFCF diet to a control group over a 
period of 1 year. Th ese investigators did report a signifi cant diff erence on development 
in the treatment group as compared to controls (Knivsberg, 2002). Millward et al(2008) 
reviewed available trials of gluten/casein diets in children with ASD. Of seven trials 
reviewed, six were uncontrolled and one used a single-blind design. All reported effi  -
cacy in reducing some autism symptoms, and two groups of investigators also reported 
improvement in nonverbal cognition; however these reviewers felt that all of the stud-
ies suff ered from signifi cant methodological fl aws which made it diffi  cult to interpret 
their conclusions with confi dence. A long-term double-blind clinical trial sponsored 
by the National Institute of Mental Health is ongoing; preliminary results are not yet 
available.

SPECIFIC CARBOHYDRATE DIET

As is the case with many pharmaceuticals, some of the dietary interventions which 
have begun to be shown to benefi t adults with certain conditions have not yet been 
adequately tested in children. Th e SCD, which can be extremely helpful in both adults 
and children with Crohn’s Disease and ulcerative colitis, is one such approach. Th e SCD 
is a diet extremely low in disaccharides and polysaccharides, based on the premise that 
these foods can lead to imbalances in the gut fl ora, which in turn can trigger in suscepti-
ble individuals a hypersensitive cellular immune response in the gut. Monosaccharides, 
which are much more easily digested and absorbed, do not leave behind the same type 
of residue as the more complex carbohydrates, and thus do not lead to an overgrowth 
of the potentially pathogenic bacteria which trigger this type of response. Th is diet, 
described in detail in Elaine Gottschall’s book “Breaking the Vicious Cycle” (Gottschall, 
1994) eliminates lactose-containing dairy, all grains, and all legumes. Certain fruits and 
starchy vegetables, as well as sucrose, are also restricted.
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Several studies in adults have supported the use of dietary carbohydrate restriction 
in patients with CD. In one study of 204 patients with CD, 69 were randomized to 
a low-carbohydrate diet (84 g/day). Fift y-four percent of these benefi ted signifi cantly 
for as long as they maintained the diet (Lorenz-Meyer, 1996). Elemental and exclusion 
diets have also been shown to be eff ective in some patients with CD (Sanderson, 1987). 
Another small study of 33 patients with CD reported that 29 had specifi c food intoler-
ances, with 21 of these remaining in remission on dietary measures alone (elimination 
diet or elemental diet). Th e average duration of remission in this study was 15.2 months, 
and the most commonly reported causes of sensitivity were wheat and dairy products 
(Workman, 1984). In another study, a group of 20 patients with CD were followed for 
several years using variations on the SCD approach; all of these patients demonstrated a 
decrease in symptoms and reduction in medication use (Galland, 1999), and six patients 
experienced complete clinical remission, discontinued all medication, and maintained 
in remission for 5 to 80 months.

-----------------------------------------------------------------------------------------------------
Specifi c Carbohydrate Diet Guidelines

Method: The only carbs allowed are the simple sugars—fructose, glucose, and 
galactose. Disaccharide sugars, made up of two molecules are not allowed, 
because they do not break down easily. Sucrose, or table sugar is a disaccha-
ride, so is lactose in milk.

As well, certain starch molecules, called amylose starch, are easily broken 
down and are completely digested. Amylose is found in most vegetables. 
Another type of starch, amylopectin, is found in grains. It is much more diffi -
cult to digest, and any food containing it is not allowed.

The diet is kept natural and unrefi ned as much as possible, since sugars 
and starches are added to just about everything that has been processed.

All natural meats, fi sh, fowl, eggs, cheese, nuts, fats, butter, and oils are 
allowed and fi sh canned in water or oil. As well, home-made yogurt is encour-
aged for its benefi t to bowel health. Non-starchy vegetables, and whole fruits 
(no juices) are allowed. Honey may be used, if obesity is not a concern. Zero-
carb sweeteners may be used, without fi ller (maltodextrin is made from corn 
or barley), or stevia.

Not allowed: grains, not even rice, sucrose sugar including molasses, liquid 
milk, some beans including soy, white potatoes, corn, margarine, malt, fruc-
tose crystals (made from corn). The lists here are incomplete. There are exten-
sive lists of allowed and not-allowed foods in the book. The book includes 
recipes, as well as suitable infant foods and formulas.
-----------------------------------------------------------------------------------------------------
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Although to date, a signifi cant body of research evidence for the SCD in the man-
agement of IBD is lacking—and no studies support its use specifi cally in children—
anecdotal evidence is positive. Particularly in an older child who is motivated by the 
possibility of decreasing symptoms and medication requirement, this diet can be 
applied safely and may be eff ective. Generally a 6-week trial of the diet is adequate to 
determine if it is going to be helpful in a given patient.

Specifi c Conditions

RECURRENT URI

Some children suff er what seem like excessively frequent upper respiratory infections, 
oft en complicated by recurrent otitis. Prevention is perhaps the best nutritional med-
icine in this case: the duration of breast-feeding has been found to have a signifi cant 
eff ect on the future development of recurrent otitis media/upper respiratory infections, 
with infants who were breastfed for over 6 months having a decreased risk of developing 
recurrent otitis media, upper respiratory infections, and pneumonia (Chantry, 2006). 
Th is emphasizes the recommendation that infants receive breast milk for at least the 
fi rst 6 months of life.

Nutritional intervention holds promise for some of these children though as in all of 
the conditions discussed here determining exactly which children will respond can be 
diffi  cult. Allergy testing can be helpful, though as discussed above, the testing may miss 
more subtle food sensitivities which are, in fact, contributing. Some studies have found 
a higher prevalence of food allergies—over 50 at times—in children with recurrent 
ear infections (McMahan, 1981). In one study of children with documented food aller-
gies, elimination of the off ending foods for 16 weeks led to signifi cant improvement in 
serous otitis in 86 of the children (Nsouli, 1994). Based on these results, it is important 
for the clinician to consider food allergy as a possible contributing factor in recurrent 

-----------------------------------------------------------------------------------------------------
Typical Menu

Breakfast: baked apple, sweetened with honey if allowed, scrambled eggs, 
muffi n made from almond fl our.

Lunch: tuna salad w. home-made mayonnaise, dill pickle, radishes, chives 
on a bed of lettuce, pumpkin custard, beverage.

Dinner: home-made spaghetti sauce w. mushrooms & meat, on a bed of 
steamed spaghetti squash, green salad w. oil & vinegar dressing, fresh fruit, 
tea.

Source: From http://www.lowcarb.ca/atkins-diet-and-low-carb-plans/
specifi c-carbohydrate-diet.html
-----------------------------------------------------------------------------------------------------

http://www.lowcarb.ca/atkins-diet-and-low-carb-plans/specific-carbohydrate-diet.html
http://www.lowcarb.ca/atkins-diet-and-low-carb-plans/specific-carbohydrate-diet.html
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otitis media. Although challenging to implement, especially in younger children, the 
elimination diet is the best tool available to determine if food sensitivities are a con-
tributing factor.

Fish oil supplementation may also have a role in reducing frequency of URI. In 
a recent study, two private pediatric offi  ces with similar demographics in upper 
Manhattan were randomized to a supplementation site and a medical records control 
site. Ninety-four children (47 at each site), 6 months to 5 years of age (mean age 2 years) 
were enrolled. Children ≤1 year of age in the supplementation group received 1 teaspoon 
of lemon-fl avored cod liver oil per day (460–500 EPA/500–550 DHA) and one half-
tablet of a children’s multivitamin-mineral; the starting dose was halved for children 
<1 year of age.

Th e supplementation group had a statistically signifi cant decrease in the mean 
number of upper respiratory tract visits over time, whereas the medical records con-
trol group had no change in this parameter. Th e supplements were well tolerated; per 
parental report, 70 of children completed the 5- to 6-month course of cod liver oil. 
Since use of these nutritional supplements was acceptable to the inner-city Latino fam-
ilies and their young children, and was associated with a decrease in upper respiratory 
tract pediatric visits over time, this strategy deserves further research and attention 
(Linday, 2004).

ATOPIC DERMATITIS

As always, prevention is the best approach to this condition, and physicians can advise 
families at high risk for atopic disease on several possible strategies. Th ere is some evi-
dence that maternal supplementation with fi sh oil (Denburg, 2005) and with probiotics 
during pregnancy may reduce the likelihood of atopic dermatitis developing in a child 
at increased risk. One double-blind randomized placebo-controlled trial (n = 132) of 
children with a strong family history of atopic disease administered Lactobacillus GG 
(1X 1010 CFUs) to mothers for 2–4 weeks prenatally and then to infants postnatally 
for 6 months. Atopic eczema was diagnosed by age 2 in 23 (15/64) of the probiotic 
group versus 46 (31/68) in the placebo group (RR 0.51 95 CI 0.32–0.84). Th is benefi t 
persisted at 4 years of age as well (Kalliomaki, 2001, 2003). A more recent placebo con-
trolled study of Lactobacillus acidophilus (n = 231) administration to newborns at high 
risk for AD failed to replicate this fi nding (Taylor, 2007), and additional studies are in 
progress. Exclusive breastfeeding for 4–6 months has also been associated with a lower 
risk of developing atopic dermatitis (Kull, 2005).

Th e question of whether maternal dietary manipulation can be useful in infants 
with either elevated risk or with established eczema who are exclusively breastfed has 
not been suffi  ciently studied to date, though there is some limited evidence to support 
maternal antigen avoidance during lactation as a means to improve atopic dermatitis 
in the infant (Hays, 2005; Zeiger, 1995). Families should be given careful guidance so 
as to avoid nutritional defi ciencies that may be detrimental to the developing infant. 
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For example, avoidance of dairy foods, soy-based foods, eggs, nuts, wheat, and shell-
fi sh may create defi ciencies in folic acid, calcium, or iron. For patients at high risk, 
the American Academy of Pediatrics does advise maternal avoidance of peanuts and 
tree nuts during lactation; however the European Society for Pediatric Allergology and 
Clinical Immunology does not support this recommendation (Zeiger, 2003).

Hypoallergenic, hydrolyzed, and elemental formulas are oft en recommended in 
non-breastfed children who are either at high risk for eczema or manifesting early signs 
of atopy, although the eff ectiveness of this strategy has not been clearly documented. 
For infants in whom exclusive breastfeeding is not possible, a trial of a hydrolyzed 
protein formula may be benefi cial (Hays, 2005). Th ere is general agreement among 
experts that because soy is an “allergenic” food soy formulas should be avoided in 
infants with atopic dermatitis (Zeiger, 2003); however soy formulas are more palatable 
than hydrolyzed formulas and have only a 14–40 cross reactivity with cow’s milk, 
so they may be an appropriate alternative when hydrolyzed proteins formulas are not 
an option (Hill, 1984; Zeiger, 1995). Other mammalian milks (goat and sheep milks) 
were shown to have 80–90 cross reactivity with cow’s milk, and so are not gener-
ally recommended as alternatives in infants with eczema who are suspected to have a 
cow’s milk sensitivity (Belloni-Buscino, 1999). If no improvement is seen with any of 
these less allergenic formulas over a 1- to 2-week period, it is generally recommended 
to resume a standard cow’s milk formula diet.

Th e timing of the introduction of solid foods into an infant’s diet may have some 
eff ect on symptoms of atopic dermatitis. One study showed solid food introduction past 
the fi rst 4 months of life decreased the odds of developing symptomatic atopic dermati-
tis (Zutavern, 2006). Th e American College of Allergy, Asthma, and Immunology rec-
ommends adding foods one at a time to an infant’s diet (Fiocchi, 2006). Th is is especially 
important in children at high risk for atopic dermatitis or allergies. Waiting 2–3 days 
between new food introductions should be ample time to observe a negative response 
to the food if it exists. If a reaction is observed, the parent should be advised to avoid 
this food product in the diet for 6–12 months, then try reintroducing the food into the 
diet to assess if the child has outgrown his/her sensitivity.

Both food allergy and food sensitivity can play a role in children with eczema. 
Approximately 40 of infants and young children with moderate to severe atopic der-
matitis have food allergy (Sicherer, 1999). In older children food allergy is a less com-
mon cause of atopic dermatitis, as most children outgrow their food allergies in early 
childhood. Th e hypersensitivities most likely to persist in older children are those to 
egg, milk, soy, wheat, and peanut (Sampson, 1989). A number of studies have shown 
that identifi cation of hypersensitivities and elimination of the off ending food leads to 
improvement in symptoms of atopic dermatitis (Atherton, 1978; Lever, 1998; Sampson, 
1986; Sloper, 1991), and thus allergy consultation and testing is an accepted component 
in the mainstream medical management of eczema.
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Identifying food sensitivities (as opposed to food allergies) is a more challenging 
prospect since these reactions will not manifest with positive serological or skin prick 
test results. Food-sensitive children may react to as little as 100 mg or less of a given 
food, and the dose causing a reaction and the severity of reaction is not predicted by 
the skin prick or food specifi c IgE RAST testing (Sicherer, 2000). Th e use of an elimi-
nation or avoidance diet is the most eff ective strategy for identifying this type of reac-
tion, and several studies using the gold standard double blind placebo controlled food 
challenge, have found a positive response to an avoidance diet in some children with 
eczema (Fiocchi, 2004). Th is approach has been found to be most eff ective in children 
under 2 years of age with more severe or refractory forms of eczema (Sicherer, 2000). 
It is important to remind parents that are pursuing a strict elimination diet that most 
children outgrow their sensitivities and that reintroduction of foods in 6 to 12 months 
is generally advised.

As public awareness of the potential role of food reactions in childhood eczema 
has grown, the proportion of parents excluding foods from their child’s diet for treat-
ment of atopic dermatitis has increased, along with the number of patient’s reporting 
that unsupervised dietary manipulation is benefi cial (Johnston, 2004). However elim-
ination diets are not free of risk—children in whom dairy and soy are excluded for 
long periods will need other sources of calcium and protein for example, or will need 
supplementation—and some studies have shown that avoidance diets are being utilized 
excessively (Sinagra, 2007). Further, the benefi cial eff ect of skin care as a fi rst step in the 
treatment of eczema should not be neglected and may obviate the need to proceed with 
an avoidance diet even in food-sensitive patients (Norman, 2005).

NEURO-DEVELOPMENTAL DISORDERS

Th ere is widespread use of dietary manipulation as a therapeutic approach to neuro-de-
velopmental or behavioral problems in children in primary care settings (Chan 2003). 
Dietary modifi cation holds considerable appeal for parents as it augments their sense 
of control and aligns well with the desire to promote a healthy lifestyle for their child 
(Cormier, 2007). To date, there is very little hard evidence supporting using a restrictive 
diet in the general population for attention defi cit hyperactivity disorder (ADHD) or 
autism (Goldberg, 2004). However, there may be subsets of children who will respond 
to an elimination diet and subsequent removal of a specifi c food to which they may be 
sensitive or intolerant (Schnoll, 2003; Christison & Ivan 2006). As with any restrictive 
diet, care must be taken to avoid nutritional defi ciencies. One study showed a trend for 
children with autism who were on restrictive diets to have an increased prevalence of 
essential amino acid defi ciencies and lower plasma levels of essential acids when com-
pared to children with autism on unrestricted diets (Arnold, 2003). Further, restrictive 
diets can lead to substantial emotional and fi nancial burdens on families and children. 
Th is should not be taken lightly when considering that autism and ADHD already lead 
to signifi cant social isolation. Th ere are several restrictive diets that are particularly 
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popular in autism and ADHD that primary care physicians should be aware of in order 
to address concerned parents’ questions about their potential benefi t.

Th e additive-free diet, sometimes referred to as the Feingold diet, is based on the 
idea that food additives (artifi cial colors and fl avors and naturally occurring salicylates) 
are associated with behavioral problems in children and hyperactivity. Although sev-
eral studies in the late 1970s and early 1980s, including several reviews (Mattes, 1983; 
Wender, 1986; Williams, 1978) and one meta-analysis (Kavale, 1983), concluded that the 
Feingold diet is not an eff ective treatment for hyperactivity, many parents nevertheless 
report some positive change with this approach. One recent meta-analysis did support 
the hypothesis that artifi cial food coloring can contribute to symptoms of childhood 
hyperactivity in some children (Sehab, 2004).

Another common dietary approach in hyperactive children is to limit sugar intake. 
Certainly many parents can testify to the erratic behavior that can follow a large sugar 
load even in non-hyperactive children. Here again though, a meta-analysis did not fi nd 
a relationship between sugar and hyperactivity, attention span, or cognitive perfor-
mance; however the possibility of a subset of children with sugar sensitivity could not 
be ruled out (Wolraich, 1995). As always, placebo eff ect and parental expectation play a 
large role in the evaluation of whether eliminating sugar actually is eff ective: one study 
showed that parents who thought that their child was receiving real sugar when it was 
actually artifi cial sweetener, rated the child’s behavior as signifi cantly worse and more 
demanding than parents who rightly expected their child to receive an artifi cial sweet-
ener (Hoover, 1994).

Th e GFCF diet, sometimes also with soy restriction added, is also popular among 
parents of children with autism and ADHD. As discussed above, the data are very lim-
ited regarding eff ectiveness (Millward, 2008), but anecdotal reports of success abound. 
If possible, since in these children this will be a long-term intervention with the risk of 
possible nutritional defi ciencies, this diet should be implemented with guidance from 
a nutritionist.

ASTHMA

Food allergies or sensitivities have been implicated in the development and severity 
of asthma. Two recent Cochrane reviews suggest that allergy avoidance during preg-
nancy and during early infancy may reduce the risk of developing asthma, especially 
cow’s milk avoidance in patients with cow’s milk allergy (Kramer, 2003; Ram, 2002). 
Both reviews conclude that further research is needed, though, to clarify the strength 
of these associations. In children with suspected food allergy, especially cow’s milk al-
lergy, a trial of an avoidance diet may be helpful; however special attention needs to be 
given to the overall nutritional value of the diet so as to assure the child is not at risk of 
developing malnutrition. Th e literature on asthma provides a number of studies on the 
use of elimination diet in children with asthma (Bock, 1987; James, 1994; Pelikan, 1987). 
Results are equivocal, and some authors feel that the role of food sensitivities has been 
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overstated, and that most reported sensitivities do not stand up to the “gold-standard” 
test of randomized double-blind food challenge (Manteleone, 1997). However, in clin-
ical practice, the elimination diet remains a useful tool in the treatment of asthma. 
Common causes of food sensitivity in children include dairy foods, eggs, citrus, pea-
nuts, soy, wheat, and chocolate.

Vitamin D may also play role in asthma prevention. Low maternal dietary Vitamin 
D intakes during pregnancy in women from low-sun areas has been associated with 
increased wheezing symptoms in children at ages 3–5 years (Camargo, 2007; Devereux, 
2007). Pregnant women who are from colder climates or who do not spend time in 
the sun should be encouraged to eat plenty of Vitamin D rich foods. Some examples 
of major food sources of Vitamin D include: Vitamin D-fortifi ed dairy products, egg 
yolks, saltwater fi sh, and liver. Th ere is also epidemiological data suggesting that chil-
dren with a lower Vitamin C intake or lower serum levels of Vitamin C have a higher 
risk for asthma (Harik Khan, 2004; Huang, 2001). One study showed an association 
between the early introduction of daily fresh fruits and vegetables and a decreased 
risk of developing asthma aft er one year of age (Nja, 2005). Th is supports the idea 
of encouraging families to provide their children with a well-balanced diet with an 
emphasis on fresh fruits and vegetables which have adequate levels of Vitamin C.

Obesity or elevated BMI may also be a risk factor for asthma in children (Oddy, 
2004). Th erefore, encouraging parents of obese children to develop a weight loss plan is 
paramount, especially in families with signifi cant asthma histories.

Despite the appealing notion that the impact of omega-3 EFAs on the production 
of infl ammatory mediators should lead to a decrease in asthma symptoms, a recent 
Cochrane Systematic Review found that there is little evidence to recommend that peo-
ple with asthma supplement or modify their dietary intake of marine n-3 fatty acids 
(fi sh oil) in order to improve their asthma control. Th ere is at least some evidence that 
a modest benefi t may be seen in children with asthma when food elimination is com-
bined with the use of omega-threes, but further research on this approach is needed 
(Woods, 2002).

Conclusion
Nutritional medicine has tremendous potential to make our pediatric patients healthier 
and happier, both as a preventive strategy and as a therapeutic modality for established 
conditions. Counseling on healthy food choices, the judicious and evidence-based use 
of specifi c supplements, and the application of therapeutic diets should be part of the 
repertoire of every integrative pediatric practitioner.
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A Pediatric Perspective on Osteopathic 

Medicine

ALI CARINE, MIRIAM MILLS, AND VIOLA FRYMANN

KEY CONCEPTS

Osteopathic medicine, as founded by A.T. Still, has developed  ■

into a comprehensive, integrative approach to medicine. Doctors 
of osteopathic medicine (DO) apply the principles of osteopathy 
across all medical specialties.
Rational treatment is based upon an understanding of the basic  ■

principles of body unity, self-regulation, and the interrelation-
ship of structure and function.
Osteopathic medicine utilizes any available treatment, nutri- ■

tional interventions, surgery, medicine, or therapies, however, 
they are best known for their use of osteopathic manipulative 
treatments (OMT).
Osteopathic physicians have developed a wide range of OMT  ■

modalities including , but not limited to, high velocity low ampli-
tude, muscle energy, counterstrain, cranial osteopathy, and many 
variations of indirect techniques. Osteopathic treatments pre-
ferred by children include indirect techniques such as balanced 
ligamentous tension, myofascial release, and cranial osteopathy.
Research into osteopathic medicine has traditionally focused on  ■

proof of principle studies, and those studies have lead to a bet-
ter understanding into the physiologic mechanisms at work with 
OMT. Increased funding has now become available, and future 
studies will be looking into specifi c disease states and treatments.
Pediatric osteopathic medicine is frequently used to treat infant  ■

colic, upper respiratory infections, recurrent otitis media, pla-
giocephaly, headaches, scoliosis, overuse injuries, and neuro-
logic diseases such as cerebral palsy, autism, and seizures.

■



American osteopathic physicians pioneered the concept of “integrative” medi-
cine. Th roughout their existence they have utilized the benefi ts of the “main-
stream” (allopathic) medicine of their time and incorporated the healing 

benefi ts of osteopathic manipulative treatment (OMT), and healthy lifestyle choices, 
especially nutrition. Th ey are a minority group of physicians, and such, are oft en poorly 
understood. Any discussion of osteopathic medicine must start with an explanation of 
its current state of practice and a review of the historical roots.

Osteopathic physicians (DOs) have a philosophy of health woven throughout their 
training that shapes the way they practice medicine. OMT is based on well-recognized 
anatomic and physiologic principles involving the structural components of the body, 
and their relationship, particularly to the autonomic nervous system, but osteopathic 
philosophy encompasses more than manipulation alone.

Th e authors both regularly incorporate OMT into their practices of general pediatrics, 
and have found that the applications for its use are myriad, based on observations of oft en 
dramatic individual patient responses, as well as changes in the natural course of various 
pediatric conundrums in their patient populations over the years. Th eir experiences mir-
ror those described in the literature and of others who have taught these principles, though 
well-designed prospective, blinded, placebo-controlled studies are in short supply.

Children provide a unique opportunity for OMT to shine. It has been said “as the 
twig is bent, so will be the tree” (Magoun, 1976). Th e ever developing and changing 
body and mind of a child is easily adaptable. Optimizing the health of a child is the best 
protection for health in the future. Th e nervous system is continually laying down new 
pathways, enabling the child to learn skills that it will rely on for the remainder of its life. 
Physicians who utilize osteopathy in children report that they need fewer treatments to 
achieve results than with adults, and oft en with dramatic results.

Th e remarkable and sometimes immediate response to manipulative treatment is 
believed to happen, at least partly, because physical restrictions (called “somatic dys-
function”) around nerves, arteries, veins, and lymph fl ow are relieved. Neonates with 
borderline respiratory insuffi  ciency otherwise not at risk for sepsis or other systemic 
problems, in a matter of a few minutes, are observed to take fuller, more relaxed breaths, 
and increase their oxygenation. Infants with intractable colic suddenly fall asleep with a 
deep sigh, and continue to sleep and eat without distress for weeks aft erward. Children 
crying with ear pain, may yawn and soothe suddenly at the moment of a “release” in the 
tissues, and swallow or cough from the drainage just released down their throat. A fi ft een 
month old who has always banged her head suddenly stops aft er being treated. A 5-year-
old with recent onset of dizziness, at the moment of release of the tissues, no longer felt 
dizzy and simultaneously recalled having fallen off  the bunk bed, hitting her head on the 
side of the dresser. Th ese clinical responses are oft en associated with objective changes 
such as normalization of tympanograms, or changes in pulmonary function, but are not 
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yet reported in the literature. While the placebo eff ect of any intervention is important to 
recognize, these dramatic immediate responses are important to note.

Not all responses are so immediate. Children with torticollis and plagiocephaly and 
chronic congestion, or older children with early scoliosis, tend to take longer to see 
results, and the later manipulation is started, the longer it takes. However, considering 
the rise in the use of helmet therapy for plagiocephaly, it seems to be an appropriate 
alternative to this approach (Mills, 2006).

Osteopathic History
A physician named Andrew Taylor Still was frustrated with the state of medicine in the 
1860s, a time when medical practice included leeches and arsenic. He wrote about a 
time when he spent much time in prayer asking how he could better help mankind. He 
decided that if God had designed a perfect body, then it must possess its own capacity 
for health, and Still felt that his job was to understand how to support the body’s eff orts 
to heal itself. Although his most noted contribution lies in his development of manipula-
tive medicine, he was also interested in nutrition and spiritual health. He then began the 
process of developing a school that would train physicians to treat their patients in this 
new system of medicine. Over the years, the schools have changed to meet the standards 
set by the larger medical community, so that osteopathic physicians could remain fully 
licensed physicians. Th is is something the profession felt was of key importance, to pro-
vide complete, holistic care. Now, osteopathic physicians practice in all fi elds of medicine 
and surgery. In thriving osteopathic cities like Columbus, Ohio, the attitude “caring for 
patients from birth to death,” is a common motto of the osteopathic community. Th e net-
work of physicians there is extensive, encompassing the full range of specialties. Across 
the country, osteopathic schools have a higher percentage of their graduates entering 
primary care fi elds. Th is refl ects the idea that holistic, preventive care is best provided 
by physicians who can build an ongoing relationship with their patients. Th e fi eld of 
manipulative medicine itself has grown dramatically, to include many diff erent forms 
of manipulation that we will review later in the chapter. In addition to the refi nement 
of osteopathic techniques by their own profession, osteopaths have benefi ted from the 
expansion of basic scientifi c knowledge of nutrition and mind-body health.

In addition to keeping strides with the advances in medicine, they are also now build-
ing bridges with their MD counterparts. Over half of all DO graduates enter ACGME 
residency programs. While training next to their MD colleagues, the divide between 
them is falling away, to the benefi t of both professions. Th e depth of the Accreditation 
Council for Graduate Medical Education (ACGME) program’s academic training ben-
efi ts osteopathic physicians, while the facility of the DO graduates in patient interac-
tions and holistic care is not going unnoticed: many programs are looking to their DO 
colleagues to help incorporate those skills into their residencies. Currently, the AAP 
(American Academy of Pediatrics) and the ACOP (American College of Osteopathic 
Pediatricians) hold joint conferences every other year; the fi rst of these joint meetings 
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was held in 2007 in Orlando, Florida, where the ACOP introduced a nine-module 
CD-ROM entitled “Pediatric Osteopathic Manipulative Treatment” (POMT). Also at 
that meeting, one of the authors (AC) led a hands-on workshop, which sparked consid-
erable interest, even among the allopathic pediatricians (Schierhorn, 2007).

All around the globe, scientists and clinicians from all fi elds of medicine and science 
are collaborating more oft en. A recent international conference on fascia in 2007 in 
Boston provided an opportunity for scientists from many diff erent disciplines to share 
their clinical experience and experimental fi ndings. In addition, Th e International 
Symposium on Back Pain united physicians, chiropractors, scientists, and more in a 
common goal of information sharing (LeMoon, 2007).

For the purposes of this chapter however, we will focus the rest of our time on the 
use of manipulative medicine, as osteopathic physicians are best known for their use of 
OMT. Although manual medicine has been embraced by the lay public in various forms 
(e.g., massage, physical therapy, Reiki, and chiropractic), allopathic medical practitio-
ners are only recently taking notice in larger numbers, as they confront the limitations of 
their usual modalities with challenges such as antibiotic-resistant bacteria and chronic 
illnesses. Th roughout medical history, various cultures have realized the benefi ts to 
overall health that come from a well-functioning musculoskeletal system. In America, 
the fi elds of osteopathy and chiropractic developed near the same time, and Dr. Still 
and Dr. Palmer did know each other. Th ese fi elds evolved somewhat independently, 
but have many similarities. Th e major diff erence between chiropractors and DOs is 
that osteopathic physicians have chosen to be fully licensed physicians and embrace the 
full spectrum of medical options. Osteopathic physicians have also developed a wide 
variety of other treatment modalities, some of which have now carried over into other 
musculoskeletal fi elds, like chiropractic and physical therapy.

Tenets of Osteopathic Medicine
To understand osteopathy, the reader must look closely at this equation. 

host + disease = illness

All illness arises out of a combination of these two factors, the host and the disease. 
Th e host encompasses all the underlying homeostatic tendencies a person possesses: 
nutrition, social environment, spiritual health, anatomic function and autonomic regu-
lation. Th e disease entity encompasses the known pathologic processes that contributed 
to the patient’s illness: viruses, bacteria, genetic mutations and toxic exposures. Th ese 
factors interact to produce the symptoms of illness. Diff erent people exposed to the 
same disease process will manifest the illness with large variations. Most alternative and 
traditional therapies focus on strengthening the host. Most of mainstream allopathic 
medicine focuses on eradicating disease, using vaccinations, antibiotics, public health, 
chemotherapy, and now gene therapy. A well-trained osteopathic physician utilizes both 
of these approaches to accomplish alleviation of illness for the patient (Table 17-1).
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What follows is a consensus statement by the profession refl ecting the core tenets of 
osteopathic medicine. Health is the adaptive and optimal attainment of physical, mental, 
emotional, and spiritual wellbeing. It is based on our natural capacity to meet, with ade-
quate reserves, the usual stresses of daily life and the occasional severe stresses imposed 
by extremes of environment and activity. It includes our ability to resist and combat 
noxious infl uences in our environment and to compensate for their eff ects. One’s health 
at any given time depends on many factors including his or her polygenetic inheritance, 
environmental infl uences, and adaptive response to stressors (Seffi  nger, 1997).

Four guiding principles

Th e body is a unit; the person is a unit of body, mind, and spirit.1. 
Th e body is capable of self regulation, self-healing, and health maintenance.2. 
Structure and function are reciprocally interrelated.3. 
Rational treatment is based upon an understanding of the basic principles of 4. 
body unity, self-regulation, and the interrelationship of structure and function.

Osteopathic physicians focus their treatment on areas of the body that display 
somatic dysfunction (SD). Trained palpation identifi es alterations in homeostasis. It is 
the recognition, and subsequent treatment of SD, that is the hallmark of manipulative 
therapy. It is the improvement in the structure of these areas that then leads to better 
adaptive response and hence improved ability to ward off  disease.

Somatic dysfunction is described as having four characteristics:

Changes is tissue texture;1. 
Increased sensitivity to touch, termed hyperalgesia;2. 
Altered ranges of motion, sometimes subtle; and3. 
Anatomic asymmetry of the aff ected region (Brooks, 1997).4. 

Basic Science of Manipulation
Osteopathic research is conducted and designed around osteopathic philosophy. Th e 
fi eld carries the assumption that improvements in a person’s anatomy and physiology 

Table 17-1. Some Simple Illustrations of This Principle

Host + disease = illness

HIV + candida = disseminated disease

Asthma + fl u virus = hospitalization

Genetic predisposition + viral triggers = autism, diabetes

Weakened homeostasis + EBV = chronic fatigue

Somatic dysfunction + varicella = shingles
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lead to improvements in health. Research has focused on understanding these compli-
cated interactions, and how manipulative therapy can lead to improvements in homeo-
stasis. Most osteopathic research dollars are not spent on “randomized controlled trials” 
(RCT) of specifi c diseases and specifi c treatments. Instead, traditionally, studies have 
focused on proof of concept studies. Th e diff erence in medical paradigms is refl ected in 
the type of literature that is published.

One of the earliest reports of the benefi ts of OMT, presented at the annual conven-
tion of the American Association of Clinical Research (Heath & Kelso, 1998) was from 
data obtained from 2445 DOs about the outcomes of victims of the infl uenza epidemic 
of 1918, showing a death rate of 1/40 that of patients treated by allopathic physicians 
among those who contracted pneumonia-complicating infl uenza. Th e profession just 
completed a multicenter, RCT to study the aff ects of OMT on hospitalized pneumonia 
patients, results of that study should reach publication by the end of 2009. Pneumonia 
is an excellent example of how OMT focused at the somatic system can aff ord positive 
eff ects on the body’s ability to defend and heal.

Osteopathy is a clinical fi eld that has evolved in its skills because of the benefi t given 
to patients. Th e clinical application of this fi eld has developed far past the basic sci-
ence research into it, but more recently, research has been trying to document what the 
practitioners are experiencing. One of the challenges is that much of OMT research has 
not been well-represented in the allopathic medical literature, partly because the osteo-
pathic approach is diffi  cult to fi t into the traditional prospective, randomized, placebo-
controlled study paradigm, and partly because of inadequate funding for such research 
heretofore. With funding available for more “alternative” approaches to health, more 
RCTs can be undertaken.

Let us fi rst look at the physiologic models that the profession uses to understand the 
body and its response to manipulative therapy. Jane Carreiro, DO has a well-written 
synopsis of this in the foreword of her book “An Osteopathic Approach to Children,” 
where she details the anatomy and physiologic mechanisms at work in the pediatric 
patient. In addition, throughout this chapter there are numerous references to “Th e 
Foundations of Osteopathic Medicine,” a very comprehensive text, which overviews all 
aspects of osteopathic medicine.

SOMATO-VISCERAL CONNECTIONS

Research now has demonstrated that the health of the musculoskeletal system and the 
viscera are intimately related. Detailed studies of spinal cord refl ex arcs have shown 
that aff erent nerves coming from the viscera and the somatic systems interact with each 
other prior to ascending up the spinal cord to the brain. Because of these relationships, 
within a certain spinal segment, the viscera and skeletal components of that segment 
can aff ect the function of one another. Osteopathic treatment can alter those aff erent 
stimuli entering the spinal cord, and therefore help regulate the eff erent response to 
both the musculoskeletal system and the viscera.
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NEUROENDOCRINE-IMMUNE CONNECTION

In recent years, the scientifi c community has begun to document the complex relation-
ships between various organs in the body. Our body’s response to stress and adaptive 
ability is orchestrated through chemical and neuronal interactions from the nervous, 
endocrine and immunological systems in our body (Williard, 2003). Dividing our body 
into physiologic “systems” serves only to simplify the study of the body. Th is division 
has been held onto too strongly by the medical community, and it has led to stumbling 
blocks in understanding complex diseases, such as cancer, autism and infl ammatory 
bowel disease. Osteopathic principles teach that addressing the neurologic, nutritional, 
emotional, and somatic stressors, has a dramatic eff ect on the immunologic response 
to a disease process.

Despite the ever-growing body of research into this concept, hospitals still remain 
one of the least conducive places to fi nd emotional, mental, or spiritual health. But it 
is not just that good emotional health aids in healing. When a person’s somatic and 
nutritional health is improved, they also have dramatic benefi ts in their mental health. 
If a patient’s autonomic nervous system is not functioning well or they are unable to 
synthesize the neurotransmitters needed for proper mental functioning, the person will 
manifest symptoms of mental illness. Too oft en, we assume that the “stressed” child is 
having somatic complaints that are manifested from the stress. Perhaps the child’s poor 
physical health is the cause of the anxiety. We all know that people respond in large 
variations to what appears to be psychological stress, from seemingly unaff ected to dra-
matic depression. In the osteopathic approach, the somatic and nutritional health are 
addressed, to see if improvements in that lead to resolution of the depression or anxiety. 
It is for this reason that parents of autistic, inattentive, depressed, and anxious chil-
dren oft en seek osteopathic treatment. Parents report that OMT directed at the somatic 
 system of the body has benefi cial eff ects on their children’s mental health.

POSTURAL/BIOMECHANICAL MODEL AND RESPIRATORY/
CIRCULATORY MODEL

One of the most basic tenets of osteopathy is that the body functions best when the fascia 
and musculature are moving optimally. Structure and function are intimately related. 
Any treatment, medical or manipulative, to be eff ective, provides benefi t all the way 
to the cellular level. For example, we know that asthma is a complex cascade of events 
that happens at the cellular level with infl ammation and smooth muscle excitability. 
Clinically, OMT is used for asthmatic patients and some small studies have shown ben-
efi t (Guiney, Chou, Vianna, & Lovenheim, 2005). By removing restrictive motion in 
the rib cage, the vascular and lymphatic fl ow to the tissues improves, helping to bring 
needed nutrients and remove infl ammatory debris. In addition, treatment focused on 
the sympathetic and parasympathetic innervation to the tissue calms the excitability of 
the smooth muscle and associated chemical cascade that follows.
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In addition to these physiologic models, there is growing interest into the eff ects 
of OMT mediated by the autonomic nervous system. Th e role of the autonomic ner-
vous system as a factor in a number of related but ill-defi ned symptom complexes, has 
been largely under-investigated, and is not well-recognized or adequately addressed by 
the allopathic approach. Research addressing the mechanisms by which osteopathic 
medicine aff ects the homeostasis of the autonomic system is ongoing, and may help 
explain the observations of clinical benefi t from OMT. Th e vagus nerve has far-reaching 
eff ects on the viscera, providing the parasympathetic innervation to those tissues. It is 
commonly thought that compression or dysregulation of the vagus nerve is a major con-
tributor to GERD and colic. Th erefore, treatment for those conditions always includes 
release of tissues at the base of the head, relieving compression on the vagus nerve. Th e 
sympathetic system has an entirely diff erent anatomic distribution. When treating a 
specifi c area, osteopathic physicians take into account the parasympathetic, sympa-
thetic, and somatic innervation to the area.

Treatment Principles and Modalities

Somatic dysfunction is localized by palpating the changes in tissue texture, pain, motion, 
and asymmetry of bony structures. Th e diagnostic nomenclature given to a specifi c dys-
function is based on the position of the aff ected area, oft en a joint. Th e position of any joint 
is, however, a refl ection of the muscular and fascial attachments acting on it, so despite 
the attention placed on the joint position in naming the “lesion,” it is actually the soft  tis-
sues acting on that joint that are in need of correction. Bony position is, therefore, the end 
symptom of more complex anatomical and physiologic interactions. Research into the 
cause and treatment of somatic dysfunction is focused on these interactions. Signifi cant 
attention has been given to the organization of aff erent and eff erent nerves and their con-
nections to each other in the CNS. We know that eff ective treatment of any kind appears 
to “reset” the refl ex arcs that deliver eff erent nerves to their respective somatic or visceral 
organs.

So to illustrate, in Figure 17-1, the muscle contraction of both opposing muscle 
groups are intended to be balanced, as the EMG readings refl ect in the neutral group. In 
the strain group, muscle A is suff ering from signifi cant muscle spasm and B is refl exively 
hypotonic; this is the condition commonly recognized as a “sprain strain” in the allo-
pathic community. Th e dysfunction pattern illustrates a similar but more subtle pattern 
of muscular imbalance. It is imbalances of this sort that are the hallmark of osteopathic 
somatic dysfunction. Treatments of any modality serve to calm the spasm of muscle A 
and increase the tone of muscle B.

Th e intervention of OMT involves working on one or several diff erent tissue “levels” 
(bone, fl uid, fascia, muscle, even bioenergetic) with force that is directed against the 
barrier (direct), or away from the barrier (indirect), or a combination of these forces. 
Indirect techniques may seem counterintuitive (exaggerating the “lesion,”) but are oft en 
gentler and better tolerated in children, and are highly eff ective, working presumably 



348 PEDIATRIC PERSPECTIVES ON SPECIFIC THERAPEUTIC APPROACHES

through resetting the balance of innervation to the area. Some examples of specifi c 
techniques are listed below.

High Velocity Low Amplitude (HVLA) Treatments

As the nomenclature implies, HVLA utilizes fast, short, and focused thrusts into a joint. 
Joints are taken toward the restrictive barrier; therefore, it is a direct treatment, and then 
the thrust moves it past the restrictive barrier. It is the modality many people have in 
their mind when they think of manual medicine as provided by DOs or chiropractors. 
It is an eff ective treatment, especially in regards to back pain. It is however, only one 
modality available to an osteopathic physician. In regards to children, HVLA is not 
commonly used. Th eir joints are still mostly cartilaginous, and comparatively lax. In 
addition, the children and parents prefer gentler techniques.

Muscle Energy (ME)

Muscle energy takes a joint toward the direction of restriction and is therefore a direct 
technique. Th e patient then provides an isometric contraction against the practitioner’s 
resistance. Following treatment, EMGs indicate that the hypertonicity in the treated 
muscle group resolves and the joint returns to neutral. Th is modality is well tolerated 
by patients and provides excellent results, especially when applied to acute injuries that 

Figure 17-1. Jones neuromuscular model. (Modifi ed from Jones, L.H.; Strain and 
Counterstrain, Newark, Ohio 1981, American Academy of Osteopathy.)
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present to the primary care offi  ce. Older children and teenagers enjoy this modality and 
oft en view it as fun. Smaller children lack the cognitive ability to participate, so utilizing 
this modality with them is more diffi  cult.

Counterstrain (CS)

Th is modality identifi es CS points, small pea-sized tender points around the body in 
areas displaying somatic dysfunction. Th e practitioner then places the patient in a posi-
tion that relieves the pain at the site of the tender point, usually away from the barrier to 
motion. It requires complete relaxation of the aff ected muscle groups, so cooperation by 
children is nearly impossible. It is, however, well tolerated by patients able to co-operate. 
It is a less common modality used by DOs; however, it is easy to learn and therefore, 
some massage therapists and physical therapists have begun utilizing it. CS is one form 
of indirect treatment, outlined below.

Indirect Techniques

Th ere is a group of techniques that utilizes more subtle palpation and motion to 
achieve resolution of somatic dysfunction. Within this group are balanced ligamen-
tous tension, myofascial release, functional technique, and visceral manipulation. 
Each of these techniques has their unique methodology. What they share in com-
mon is that a somatic dysfunction is moved away from the direction of restriction, 
held in a position that balances the fascial, ligamentous and muscular forces of the 
aff ected joint. Th e aff erent fi bers coming out of the region relax, and therefore the 
eff erent response to the tissues calms down as well. Th e treatment allows the aff ected 
area to move back into the optimal position for health. Th ese techniques take more 
focused palpation, and are therefore usually practiced by physicians that devote a 
higher proportion of their practice to OMT. Th ey are the most popular techniques 
used by practitioners who treat children. Th ese treatments require no eff ort by the 
patient and very little repositioning of the patient during an offi  ce visit. Many patients 
and observers when fi rst exposed to these treatments feel the physician “isn’t doing 
anything,” because of the gentleness of them. Hesitation quickly subsides when the 
patient is provided relief.

Cranial Osteopathy

Cranial osteopathy is the modality most sought aft er by families of pediatric patients. It 
is imperative to note however, that proper osteopathic management includes address-
ing the entire patient. Cranial osteopathy is the application of osteopathic technique to 
the cranium, CNS, and sacrum. Th ere has been signifi cant attention in the public liter-
ature to the benefi ts of cranial-sacral therapy (CST). CST, is an example of a treatment 
modality that has been developed by the osteopathic community and is now being uti-
lized in other fi elds of manual medicine. When utilized by non-physicians, it is termed 
“therapy” due to the less comprehensive approach that is taught to those practitioners. 
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Application of the osteopathic concept to the cranium was not extensively addressed 
by A.T. Still. It was William G. Sutherland that fully developed the principles behind 
treatment of the cranium, and its relationship to the sacrum through the dural attach-
ments. As the basic understanding of this concept, it is believed that the sutures of 
the cranium are not completely solid, as once thought. Histological sections have now 
revealed some evidence that the movement palpated by DOs within the cranium is pos-
sible. It is, however, very subtle. In addition, the tissues of the CNS itself have rhythmic 
motion that is separate from the respiratory motion of the pulmonary system. It is this 
CNS motion that is believed to be the focus of evaluation and treatment when perform-
ing cranial osteopathy. Th is motion is referred to as the primary respiratory mechanism 
(PRM) because it is thought to be even more vital for life than the respiration of the 
pulmonary system. For this reason it is referred to as “the breath of life.” (See Violas’ 
description of the breath of life in two case studies, textbox) Th e same guiding principles 
that apply to the rest of the body are utilized during treatment of the CNS, cranium, and 
sacrum; movement of structures toward or away from restriction, in order to improve 
balance and symmetry. A treatment is considered successful if the PRM has a stronger 

Although the benefi ts of CST can be seen when performed by other practitioners, osteo-
pathic physicians perform cranial osteopathy within the framework of a complete oste-
opathic evaluation and treatment plan.

Viola Frymann

Viola has dedicated her career to the osteopathic treatment of children. She 
runs the Osteopathic Center for Children in San Diego, California. There 
 shetreats children and educates physicians. Here is the description of how 
shebegan the study of cranial osteopathy of children after hearing a lecture 
by William Sutherland.
 “The fi rst lecture I heard from Sutherland concerned the common problem 
of the vomiting of the newborn. I had lost a baby after 3 months of recurrent 
uncontrollable vomiting despite the best medical advice. An autopsy revealed 
no anatomical reason for it. But Sutherland was describing the ‘common condi-
tion’ of compression of the occipital condylar parts from a long or diffi cult labor 
which disturbed the function of the vagus nerve (CN X). My baby had suffered a 
long and diffi cult labor, even intensifi ed by a dose of castoroil. He then described 
a very simple, gentle technique that could relieve that compression and stop the 
vomiting. This seemed too simple. I had to satisfy myself that this was true. As 
soon as the opportunity presented itself, I began an 8-year study of newborn 
babies at the local osteopathic hospital and became satisfi ed that in patients of 
all ages, structure and function are interdependent (Frymann 1966).
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amplitude and improved rhythm into the area. Some research has linked the PRM (as 
palpated by practitioners) to the Traube-Herring-Meyer wave, the small fl uctuations in 
blood pressure seen during continuous monitoring by central arterial lines. Th is is fas-
cinating research which may lead to a better understanding of the mechanisms of action 
at work during cranial treatments. Whatever the mechanism, the results can be dra-
matic. Th e clinical experience of practitioners utilizing this treatment and the  dramatic 
improvements experienced by patients cannot be ignored. It is the fastest growing fi eld 
of osteopathy, with demand by patients for treatment far outpacing the supply of tal-
ented practitioners.

Here Viola describes two cases that illustrate 
the breath of life

Case number 1: Prematurity

In 2007, I was invited to treat a number of tiny 25-week gestation neonates. 
Their connective tissues were translucent, their inherent vitality was almost 
imperceptible, and the cranial rhythmic impulse initially had to be believed 
even before it could be truly palpated. What could I do? What should I expect? 
Sutherland describes the Breath of Life. The breath of air is the pulmonary ex-
change of breathing, but the Breath of Life is that vital force that is activated 
at the moment life begins and persists until life in this physical realm ends. 
These little babies needed an infusion of this Breath of Life. Experience has 
taught us that by means of the temporal bones, resuscitation can be accom-
plished during an apneic spell. Tenderly and cautiously I placed pads of my 
index fi ngers on the little mastoid apophysis and suggested a tiny impulse 
toward external rotation, and I waited. At last that minute hand was lifted as 
if to wave. A little foot moved then I noted a very shallow gentle thoracic ex-
cursion of breathing. That was a most moving experience when the primary 
respiratory mechanism began to communicate with the secondary respira-
tory mechanism of breathing.

Case number 2: Spina Bifi da

An 11-month-old infant with a spina bifi da, surgically repaired meningomy-
elocele and accompanied by shunted hydrocephalus with bilateral conver-
gent strabismus, complete paralytic paraplegia and marked hypotonicity, 
and inability to sit or move. What might I expect? I had little expectation but 
his grandfather was determined he should receive osteopathic treatment. I 
reluctantly agreed to a 3-month trial. My approach was with the cranial con-
cept for I believed that the inherent therapeutic potency was the best chance 
he had. At the end of three months he could sit unsupported by himself. That 
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Cranial Osteopathy as Applied to Infants
When considering cranial osteopathy, the infant is particularly responsive to treatment 
due to the nature of its anatomy and the eff ect of the birth process on the infant skull. Th e 
literature does not yet adequately support this notion, but the authors have corroborated 
the clinical experience of practitioners of OMT worldwide over the last 100 years, in 
observing that certain symptoms are seen remarkably oft en following a history consis-
tent with excessive compression of the baby’s head. Th is may be due to prenatal intrauter-
ine constraints (such as twin pregnancy or bicornuate uterus), or natal circumstances 
such as a long and diffi  cult delivery, frequently augmented by exogenous stimulation of 
labor, sometimes associated with an atypical presentation of the head, or the use of for-
ceps or suction to facilitate a diffi  cult birth, or with a history of a very rapid tumultuous 
delivery, or a repeat C-section involving a diffi  cult extraction through a stiff  scar. Th e 
clinical manifestations (both physical asymmetries as well as symptoms) of perinatal 
strains related to head compression might not become apparent until later infancy, exac-
erbated by postnatal bone growth and the eff ects of position and gravity. However, data 
published in Pediatrics, indicates that when (Peitsch et al., 2002) carefully observed in 
the nursery, even the naked eye can see early signs of plagiocephaly. Follow-up with these 
children in the fi rst two years of life oft en fi nds the condition worsening.

Given the anatomy of the infant skull, this should come as no surprise. Th e plasticity 
of the infant skull allows for passage through the birth canal, but also accounts for its 
vulnerability to compressive forces that do not always spontaneously normalize in the 
immediate postnatal period. Molding of the visually apparent skull (the vault) is only a 
hint of the deformation which may be manifested in the cranial base. Th e base serves as 
the point of emergence of the cranial nerves from the brain stem (especially the vagus), 
the carotids, jugulars, and the Eustachian tubes, as well as the entry point for the sym-
pathetics, to name just a few vital structures. Th e experience of practitioners of cranial 
osteopathy is that when the somatic dysfunction is improved, there is a correlation with 
clinical improvement, be it a neonate with unexplained hypoventilation, an infant with 

was very gratifying but what next should I do or expect? His paralyzed legs 
provided little evidence of life. I placed one hand at the lowest level on his 
vertebral mechanism where I could feel a fl uctuant wave of the PRM. I placed 
my other hand anterior to this hip joint—and I waited until I detected a small 
wave between my two hands. This was repeated regularly at every visit until 
my hands could be placed further and further apart. The climax of that story 
was his joyous achievement of standing on his fourth birthday. I later learned 
that this was indeed an awakening of axoplasmic fl ow. The work of Korr at 
the Kirksville College of Osteopathic Medicine described and further applied 
the concepts around 1967 (Korr 1979).
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colic, poor suck, recurrent vomiting, diffi  cult defecation, or strabismus. Th e clinical 
eff ect of the OMT can be related anatomically to the site of the somatic dysfunction, and 
the changes are oft en coincident with the sensation of “release” in the tissues.

Viola Frymann described the eff ect that various patterns of cranial base distor-
tion, if uncorrected, either spontaneously or with treatment, translates into a variety 
of deformations of the vault over time. She also recorded fi ndings from the osteopathic 
examination of 1250 newborns (Frymann et al., 1966), and correlated the location of 
specifi c areas of compression with symptomatology in the newborn nursery. Infants 
with vasomotor instability tended to have more anterior compressions, and those with 
compression of the posterior skull tended to display more irritability. Frymann (1976) 
also postulated that children with learning problems are signifi cantly more likely than 
those without such problems to have had diffi  cult deliveries resulting in deformity of 
the infant’s head severe enough for the mother to remember it.

Plagiocephaly
Prior to the back-to-sleep campaign in America, the incidence of serious, overt pla-
giocephaly was a rare condition. Nonetheless, osteopathic physicians could appreciate 
the more subtle fi ndings of asymmetry, and have discussed in their literature the eff ects 
they were seeing in their patients (Sergueef, Nelson, & Glonek, 2006). As long ago as 
1919, Mills related “cranial scoliosis” to strabismus, a fi nding which is still described 
in association with plagiocephaly. Now that the incidence has risen, there is evidence 
that even mild plagiocephaly can have clinical signifi cance of an insidious and poten-
tially chronic nature, beyond the cosmetic. Infants with plagiocephaly without synos-
tosis demonstrate both cognitive and psychomotor developmental delays, according 
to two recent studies (Habal, Leimkuehler, Chambers, Scheuerle, & Guilford, 2003; 
Panchal et al., 2001). Another study found that infants with plagiocephaly exhibited 
diminished auditory event-related potential responses to tones, indicating dysfunction 
of central sound processing (Balan, Kushnerenko, Sahlin, Huotilainen, & Naatanen, 
2002). Furthermore, infants who presented with plagiocephaly and who had no  obvious 
signs of delay initially are felt to be at increased risk for developmental delay during 
the school-age years (Miller & Clarren, 2000). Strabismus has been documented as 
a late eff ect of plagiocephaly, especially involving vertical gaze (Habal, Leimkuehler, 
Chambers, Scheuerle, & Guilford, 2003). Another case reports dental problems later 
in life (Rout & Price, 1978–79). Some suggest that later-developing scoliosis is related 
to compensatory postural patterns originating from distortions of the cranial base 
(“intracranial scoliosis”), attempting to keep the eyes straight (Carreiro, 2003; Mills, 
1919), or as a response to changes in a distorted cranial base with growth and weight-
bearing (Magoun, 1976).

Although more commonly considered a separate diagnosis, osteopathic physicians 
see congenital torticollis and plagiocephaly as related syndromes, with the pattern of 
causality diffi  cult to determine. Th ey share similar histories in the prenatal, perinatal, 
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and postnatal period. Magoun (1973) suggests that congenital torticollis is related to 
 accessory nerve irritation secondary to stresses at the cranial base. Carreiro (2003) 
delineates primary plagiocephaly (from prenatal or natal causes), arising from pathol-
ogy in the head, from secondary plagiocephaly (from postnatal infl uences.) She sug-
gests how primary plagiocephaly can lead to torticollis and/or scoliosis, in an elegant 
description of the relation of posture, balance, movement, and vision.

A recent unpublished study (Th e Eff ect of OMT, 2003) on children who received OMT 
in the newborn nursery matched 58 treated patients with 58 control patients and reviewed 
their clinic charts for the fi rst six months of life. Th e study yielded a few  statistically 
 signifi cant diff erences between the two groups, in the direction of fewer health problems 
in the intervention patients. Primary care pediatricians that treat newborns regularly in 
primary care practices, cite early, thorough treatment of newborn plagiocephaly as the 
best example of preventative osteopathic care. When treated early, it is far easier for the 
practitioner to correct, and aff ords the newborn optimal structural health for growth 
and development. Th eir neurologic systems and adaptive responses are developing. Just 
as markedly hypotonic newborns may develop hypertonia over time, which sometimes 
necessitates physical therapy, so do these “shell-shocked” babies sometimes develop 
increasing fussiness and have gastrointestinal irritability in their early months, which 
oft en responds to manipulation. Furthermore, it appears that some of the same babies 
who did not have such intervention go on to develop chronic congestion, dacryostenosis, 
strabismus, or early onset of recurrent ear infections. Conversely, many of the children 
who have these latter conundrums, on close questioning, have a history of prior colic and 
feeding problems, oft en also with a history of a diffi  cult delivery.

An osteopathic Approach to Colic
Colic or excessive crying is one of the most frequent problems presented to pediatricians 
by new parents. Th ere is some evidence that colicky infants are temperamentally “diff er-
ent” from normal infants, but the osteopathic perspective is that this diff erence is oft en 
structural, and is usually amenable to treatment. Barr suggests that infants with colic 
have diminished regulatory capacity, and quiet for a shorter time in response to sucrose 
than normal infants (Barr & Young, 1997). He describes these infants as  “dysregulated,” 
possibly related to an atypical vagal responsiveness (Barr, 1998). Th is pattern is seen in 
children even four years old (DeGangi, Porges, Sickel, & Greenspan, 1993). Th is descrip-
tion sounds remarkably similar to the osteopathic view of autonomic dysregulation 
secondary to vagal compression at the cranial base.

Though A.T. Still (1910) first described using OMT for colic, the chiropractors 
Wiberg, Nordsteen, and Nillson (1999) showed a statistically significant difference 
in crying patterns, from day 5 on, in 25 children who were treated with manipula-
tion, compared to 20 children who were not. Colic and gastro-esophageal reflux 
seem to be frequent co-morbid conditions, an observation that is not commonly 
discussed in the literature. Given the fact that the newborn occiput is in four parts 
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at delivery, which may cause compression of the opening of the jugular with its 
proximity to the vagus, it should not be surprising that gastrointestinal motility 
and sphincter tone might be affected. In addition, the tone of the diaphragm can 
be affected by enervation from cervical nerves 3 to 5, and relief of spasm of the dia-
phragm has often been associated with improvement in reflux in infants, with and 
without formula changes.

Upper Respiratory Infections, Including Otitis Media
As with problems in the newborn, the anatomy of a child’s ears helps explain its 
 vulnerability to ear infections. Th e eustachian tube (ET) travels through the petrous 
portion of the temporal bone, emerging into a cartilaginous sheath, closely adherent to 
the base of the skull, nestled between the greater wing of the sphenoid and the petrous 
portion of the temporal bone, emerging into the posterior pharynx at the posterior 
edge of the medial pterygoid plate of the sphenoid (Bluestone, Stool, Alper, et al., 2003; 
Carreiro, 2003). Th e relationship of the tube to other contiguous structures, particularly 
the tensor veli palatini, the levator veli palatini, and the saplingopharyngeous muscles, 
and the diff erence between the characteristics of the cartilage between children and 
adults, may contribute to the relative dysfunction of the ET in young children.

In 1966, Purse performed a retrospective review of 4600 cases of URI and found 
a 17 complication rate in those treated with OMT as opposed to a 30–35 rate 
described elsewhere in the literature. Schmidt (1982) in 1982 studied 100 cases of 
patients with URIs and found that application of OMT in the fi rst day of symptoms 
showed a marked and early improvement and less need for antibiotics. Carreiro 
describes the fi nding of restrictions in the frontoethmoid-sphenoidal junction, or the 
ethmoid notch, and cranial base, in infants with persistent nasal congestion following 
diffi  cult deliveries.

Degenhardt and Kuchera (2006) reported a pilot study of 8 children with recur-
rent otitis media who received OMT, fi ve of which, aft er a year, had no recurrence, 
and only one of which required surgery for placement of ventilatory tubes. OMT has 
also been reported to show changes in tympanograms before and immediately aft er 
treatment (Carreiro, 2003). A national collaborative prospective randomized con-
trolled study, was published in the Archives of Pediatrics and Adolescent Medicine 
in September 2003 (Mills, Henley, Barnes, Carreiro, & Degenhardt, 2003), on the 
use of OMT in children with recurrent acute otitis media, showing that intervention 
patients had fewer otitis episodes, more “surgery-free” months, and more frequently 
normal tympanogramps. Secondary analysis (Mills, Zaphiris, Wen, Jewell, & Boyer, 
2004; Zaphiris, Mills, Jewell, & Boyce, 2004) of this study (not yet published) showed 
a marked diff erence in the pre- and post-study osteopathic examinations between 
the two groups, with a correlation between those osteopathic changes and changes in 
the tympanograms. Th e profession is currently working to expand this line of clinical 
research.
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Neurologic Diseases
Children that suff er from a wide variety of neurological diseases seek care from os-
teopathic physicians, and frequently become very loyal patients. Common problems 
that these children have are autism, cerebral palsy, seizures, developmental delay, sen-
sory integration, and ADHD. One similarity to almost all neurological disease states, 
is the idea of threshold. Commonly discussed in relation to seizures, every patient has 
a point of altered homeostasis that will result in neurological symptoms. Although the 
mechanism of action remains to be fully understood, it appears that OMT calms the 
neurological excitability and thereby raising that threshold. Frymann (2005) describes 
treating a number of children with seizures with OMT, of which 20 of 87 children had 
no more seizures off  medication, and an additional 50 had marked improvement of 
their seizures.

Th e application of OMT in this population has so much promise. Neurology is a frus-
trating fi eld of medicine, in its current state. Although we continue to understand the func-
tion of the brain more every year, eff ective treatment for many conditions remains diffi  cult 
in the allopathic model. Approaching a patient with neurological compromise from the 
osteopathic perspective provides a safe, non-pharmaceutical way to improve functioning 
in these children. Viola Frymann compared two groups of children suff ering from neuro-
logical delays over 3 years: one group comprised of children who were waiting to be treated 
in her clinic; and the second, a group of children who were admitted. She found that there 
was a signifi cant improvement in neurologic performance, including school performance, 
in the children who had been treated, compared to those who were not (Frymann, 1992). 
Th ose diff erences then resolved once treatment began on the control group.

Beryl Arbuckel (1955, 1994) was one of the fi rst osteopathic physicians to treat 
children with cerebral palsy, and set up a clinic focused on the care of these children. 
Clearly, OMT cannot reverse permanent nerve loss, but especially when begun at an 
early age, it can help with the formation of adaptive pathways (Arbuckle, 1955). Children 
with cerebral palsy, who benefi t from physical therapy in strengthening and stretching, 
demonstrate noticeable and oft en immediate changes in overall muscle tone, presum-
ably related to changes in descending cortical down-regulation of the abnormal spinal 
refl exes (Carreiro, 2003; Davis, Worden, Clawson, Meaney, & Duncan, 2007).

School performance, especially reading, can be related to visual perceptual prob-
lems, even without overt strabismus. Th ere is an optimal age in which abnormalities in 
the visual system can be corrected, and most texts state that to be between 3 and 5 years 
old. Th is presents a “window of opportunity” (Carreiro, 2003) during which the somatic 
contributions to muscle imbalances might be reversed.

Autism is unfortunately a rising epidemic in our country. Th e complex interactions 
of environment, genetics and viral triggers, make the diagnosis particularly diffi  cult. It 
is therefore, an excellent illustration of the tenets of osteopathy. Some children appear to 
be triggered by noxious insults of various types, suggesting an underlying weakness in 
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the child’s homeostasis making them more vulnerable to the noxious stimuli than their 
peers. Our hope as primary care, osteopathic physicians, is to optimize a child’s health 
to prevent the neurological damage in the fi rst place, starting with intervention in the 
newborn period. Th at will be the challenge of ongoing research.

We have already observed that OMT can greatly benefi t already-aff ected children, 
both in treating the CNS and other body regions. Th e relation of the intestines to autism 
has received signifi cant attention. When treating these children, many osteopaths fi nd 
somatic dysfunction in the mesenteric fascia and diaphragm. Treating this area helps to 
remove the congestion in the intestines that arises from chronic infl ammation in that 
area. Treating the pelvic area also seems to help, as the parasympathetics to the lower 
intestines arise from there (Figure 17-2). Some of these children undergo biomedical 
treatments such as chelation and hyperbaric oxygen therapy, and OMT can augment 
those therapies. By improving blood fl ow and increasing lymphatic drainage, toxins can 
travel to the liver and kidneys without impedance, thereby reducing the side eff ects of 
these other interventions .

Unfortunately there is not suffi  cient time to discuss all of the clinical situations where 
OMT can be benefi cial. Treatments are focused on the patients and their unique somatic 
fi ndings. Th erefore, at no time are treatments focused at a diagnosis. Th e application of 
this fi eld is very far reaching. Patients seeking relief in osteopathic offi  ces include those 

Figure 17-2. Gentle technique utilized by pediatric practitioners. Th is is a treatment 
of the pelvis area.
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suff ering from lacrimal duct stenosis, breastfeeding diffi  culties, constipation, nocturnal 
enuresis, speech delay, asthma, sports injuries, chronic sinusitis, and headaches. Th e 
application of OMT is limited only by the number of physicians trained to perform 
treatments and research in this fi eld. As interest in integrative medicine grows in the 
medical community, hopefully more pediatricians will become trained to practice this 
way (Figure 17-3).

Finding a Pediatric Osteopathic Practitioner
Osteopathic treatments are not diagnosis- or specialty-specifi c, so it is not neces-
sary to locate a physician that treats the specifi c diagnosis you are seeking the referral 
for. However, the treatment of children requires more specifi c palpation skills and 
an ounce of patience. Most physicians that utilize cranial osteopathy regularly are 
capable of treating children. When contacting an offi  ce to make a referral, be sure to 
ask how comfortable the physician is in treating children, and if they utilize cranial 
osteopathy.

Th ere is a large variation in the skill level of practitioners, especially as it pertains to 
children. Th e profession has, in recent years, developed a board certifi cation in osteo-
pathic manipulation and neuromuscular medicine. Physicians with this designation 
devote most or all of their practice to the use of OMT and have demonstrated advanced 
skills through certifi cation. As this is a recently formed board, there are many talented 
and experienced physicians that do not carry this certifi cation. Th e American Academy 
of Osteopathy is the professional organization that represents physicians that utilize 

Figure 17-3. Gentle treatment of the cranium.
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OMT. Th ey off er a referral database on their website, www.academyofosteopathy.org, 
and a listing of those certifi ed through the board.

Training in Manipulative Medicine
Many physicians become interested in incorporating osteopathic treatments into their 
practice later in their careers. DO pediatricians oft en have not utilized OMT since their 
years of medical school, and recognize its many uses once they are in practice. Th ese 
physicians must remediate the basic principles and then build on those with more 
advanced coursework. It is also possible for MDs interested in learning OMT to gain 
signifi cant skill. One may notice that one of the authors of this chapter is a talented and 
respected practitioner of OMT. For both of these groups of physicians, coursework is 
off ered by the same organizations.

Th e American Academy of Osteopathy off ers CME coursework that varies from 
basic to more advanced. Th eir website www.Academyofosteopathy.org off ers an exten-
sive bookstore, CME calendar, and referral database.

Cranial osteopathy is an excellent starting point for pediatric physicians. Th e 
Sutherland Cranial Teaching Foundation (SCTF.com) and the Cranial Academy, 
(Cranialacademy.org), off er cranial osteopathy training for any licensed physician or 
dentist. At the basic courses they introduce the principles and anatomy of treating 
 children. For those wishing to treat children, they are the most eff ective way to learn 
cranial osteopathy. Michigan State University off ers Manipulative medicine courses for 
MDs and DOs in other modalities.

Osteopathic Medical Education
With one fi nal note, the osteopathic community has been training physicians to be 
“integrative” for generations. Th e larger medical community now has interest in edu-
cating their graduates to think in a more “holistic” manner. Here are some highlights 
of priorities emphasized in the osteopathic education that are not as common in their 
allopathic counterparts.

CONNECTION

Even when an osteopathic physician does not utilize manipulative medicine, patients 
report a noticeable diff erence in the relationship they have with their DO physician. 
Because of having been trained in OMT, DO’s have developed an “empathetic touch” 
which is both diagnostic, and potentially therapeutic, that most patients perceive intui-
tively and respond to positively. DOs are trained to touch their patients upon greeting 
them, look them in the eye, and consider family and psychological issues when gathering 
a history from a patient. Th ese may seem to be just “good” medicine to most readers, but 
they are specifi cally emphasized in the osteopathic education in a way that produces a 
graduate that intentionally connects to their patients on many levels. Th is connection is 
a vital part of being able to treat a patient holistically. If a patient does not feel connected 

www.academyofosteopathy.org
www.Academyofosteopathy.org
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to their physician but instead feels there is a great divide between them, they are not able 
to share the numerous aspects of their life that contribute to their health. Th e physician 
can posses great knowledge, and give sound advice, but without a good connection with 
the patient, compliance is poor. As more patients and physicians become interested in the 
concept of integrative medicine, they must realize that the doctor patient relationship is 
the delivery system for that care. Th e routine doctor visit has to evolve.

INDIVIDUALISTIC CARE

Osteopathic physicians are more inclined to problem-solve cases that do not have a text-
book diagnosis. “Evidence-based medicine” assumes that patients must have a defi nable 
disease, outlined in medical literature, with a defi ned treatment algorithm. One of the 
signifi cant limitations of a medical system that calls for randomized controlled trials for 
any treatment, is that very few patients present in textbook fashion, allowing them to 
benefi t from researched algorithms. Patients who seek “alternative” practitioners oft en 
do so aft er receiving no relief of their problem from the larger medical community. 
Osteopathic physicians are able to help patients by focusing on their overall health, 
utilizing manipulative medicine, nutrition and basic physiology to devise a treatment 
plan, even if the patient does not meet a defi nable condition. Because of their complete 
medical training and full licensure, they are able to utilize a full spectrum of medical, 
surgical and manipulative treatments to achieve their goals. All medical school training 
(MD and DO alike) is designed to educate physicians in the basic sciences, enabling 
them to problem-solve cases when an algorithm does not exist. We, as a nation, need 
to equip and challenge our future physicians to utilize the knowledge they have, and 
expand their comfort area to include the treatment of ill-defi ned ailments, in order to 
provide care for more of our patients.

STUDENT SELECTION

Osteopathic schools have a wider variation in the demography of their students. One of 
the areas in which they diff er is in the value they see in the “non-traditional” student, 
one who has come to medical school following another career. Th ese students oft en 
are more confi dent in their desire to be a physician, and have more life experience. In 
addition, osteopathic medical schools put an emphasis on the student’s life outside the 
classroom prior to medical school, and how that impacts the student’s ability to under-
stand the people they will eventually serve. Th ese qualities help them build a connection 
with their patients. A student that has spent all their time in the classroom will have even 
less in common with their patients once they graduate.

A Look into the Future
Pediatric medicine has endless potential in prevention of disease. Many years ago 
Irvin Korr, an osteopathic physiologist, wrote about the evolution of medicine. 
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In his well-articulated article, he put forth a challenge to osteopathic physicians. He 
 acknowledged that medicine has existed in some form throughout time, but is in a 
constant state of change. Th e state of the art medicine of the day will be replaced by 
a new approach in the future. He asked, would the osteopathic profession mold itself 
with the status quo and therefore die as that status quo becomes extinct, or would 
they rather help to focus the medicine of the future? We think that is the challenge of 
integrative physicians everywhere. It is sometimes diffi  cult to be the innovator, and 
not harmonize with the majority around oneself. It is those innovators however, that 
enjoy the benefi t of knowing they are shaping the future.
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Integrative Adolescent Medicine

CORA COLLETTE BREUNER

----------------------------------------------------------------------------------------------------
Teens are very interested in utilizing alternative forms of health interven-
tion when they are healthy or when they are sick. Ask them about their use of 
CAM—and don’t worry THEY WILL TELL YOU!!!

Some adolescents use lots of caffeine containing herbals because they are 
“natural”—it is okay to tell them not to do this.

Prayer /spirituality issues are meaningful to discuss with teens if they are 
open to it . . . even if their parents are not.

Herb/drug interactions are not something current in kid’s minds—make 
sure you include the parents in these discussions, even if the teen appears as 
if they are turned in.

The Internet is our friend and our foe. Be aware of the technology teens 
access on a daily basis.
-----------------------------------------------------------------------------------------------------

KEY CONCEPTS

Adolescents and their families turn to many forms of alternative  ■

therapies.
Herbs, vitamins, and supplements are the most common sources  ■

of CAM remedies for many teens.
Reasons for herbal use including performance enhancement,  ■

increased energy, and immune function support.
Mind-body medicine, particularly for pain and stress manage- ■

ment, has a crucial role in the care of the adolescent.
Th e use of CAM in the chronically ill adolescent parallels the  ■

high utilization rates of CAM in adults with chronic disease.
Th ere are few large, evidence-based trials looking at the use of  ■

CAM in the adolescent.



Research on the safety and eff ectiveness of integrative approaches  ■

in teens, a culturally diverse and interesting population, is crucial.

■

Adolescents and CAM

BACKGROUND

CAM health interventions are increasingly accepted and utilized in pediat-
rics and adolescent medicine (American Academy of Pediatrics, 2002; Lee & 
Kemper, 2000; Loman, 2003; Sanders et al., 2003; Sawni-Sikand, Schubiner, & 

Th omas, 2002; Spigelblatt, Laine-Ammara, Pless, & Guyver, 1994). Th ese therapies 
are more commonly used in specifi c groups of children and adolescents, such as in 
those with cystic fi brosis, asthma, cancer, arthritis, and in those undergoing surgery 
(Bielroy, 2004; Faw, Ballentine, Ballentine, & van Eys 1977; Friedman et al., 1997; Ko, 
Lee, Muñoz-Furlong, Li, & Sicherer, 2006; Neuhouser et al., 2001; Paramore 1997; 
Reznick et al., 2002; Sawyer, Gannoni, Toogood, Antoniou, & Rice, 1994; Southwood, 
Malleson, Roberts-Th omson, & Mahy, 1995; Stem, Canda, & Doershuk 1992). Studies in 
adolescents have shown a widespread use of CAM in this population (Braun, Bearinger, 
Halcón, & Pettingell, 2005) including homeless youth who have a 70 utilization rate 
(Wilson & Klein, 2002; Breuner, Barry, & Kemper, 1998).

Why teens and their families turn to CAM in the face of chronic illness or being 
homeless is a subject of much debate and may be associated with the core values of 
the adolescent specifi c to their illness or lifestyle. CAM interventions may target and 
support the adolescent as their illness invades and interrupts their physical and social 
world. Teens turn to CAM for insomnia, pain, acne, dysmenorrhea, and chronic illness. 
Th ey like to experiment and are incredibly open to diff erent health options that may 
make them feel better without the side eff ects frequently experienced with allopathic 
interventions.

Integral to the discussion of CAM and the teen is an understanding of the develop-
mental stage fondly called “adolescence.” A unique and challenging opportunity arises 
when providing care for the adolescent patient. Against a wallpaper of physical growth 
and intellectual/cognitive development there is a need to acquire self autonomy and 
form peer relationships. Teens experience fl uctuation between self-assurance and inse-
curity, with the ultimate goal being the development of a personal distinctiveness. Th e 
adolescent history must be taken with eff ective, appropriate interpersonal and commu-
nication expertise. Pediatric providers must stretch themselves into potentially uncom-
fortable areas including addressing high risk behavior such as drug use and sexuality. 
Clinicians need to bring families and other key personnel in to the adolescent’s life in 
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order to guarantee that the standards of care are met. Th e physical examination requires 
both recognition of the adolescent’s need for privacy as well as additional skills in assess-
ing pubertal development.

Adolescent development, despite its chaos, has been divided into three stages of psy-
chological growth and development, each with separate attributes and developmental 
tasks.

During • early adolescence, a new body size and perception of this must occur 
for the 10- to 13-year olds. Th ese youth are both shy and self-conscious and 
at the same time act as if the entire world is their stage. Th is is a time of con-
crete thinking, where black and white thinking is the norm. It is tempting for 
the parent and even the caregiver to be authoritarian and rigid, as compro-
mise is not an option for the adolescent. For this reason, alternative forms of 
therapy such as mind-body interventions may be diffi  cult for this population 
to accept. 
Middle adolescents• , between 13 and 16 years, may exhibit risk-taking behaviors 
and can escalate separation from their families. Th ey are heavily infl uenced by 
the need for acceptance by their peers. Th is age group is capable of thinking 
in abstract terms, yet their reasoning is oft en clouded by egocentrism and the 
concept that they are omnipotent. Th is is the time when they may be trying 
the newest supplement or ergogenic aid to promote weight loss and/or better 
athletic performance, despite risks inherent in their use. When they feel their 
invincibility is being questioned or their autonomy threatened, middle ado-
lescents tend to become oppositional. With the strength of their peers behind 
them, they tend to revert to concrete thinking. Compromise is perceived as 
threatening, authoritarian counselling and parenting, although still tempt-
ing, is counterproductive during this developmental stage. Th e average age at 
which abstract reasoning occurs is 16. Many teens older and younger than this 
may have a modicum of abstract reasoning yet may appear physically mature.
Without the abstract reasoning they may not be able to recognize side eff ects 
of medications and herbs. Sadly, many adults and care providers who work 
with this age group are unaware of this and may not know how crucial they are 
to help teens make sound choices and avoid dangerous decisions.
In • late adolescents, 18 to 21 years, the major goal is to acquire the ability to 
consider the needs of others, develop intimate and mutually respectful rela-
tionships and ultimately formulate a life plan for the future. Young adults at 
this stage tend to be less concerned about their bodies, identities, and peers’ 
opinions. If they were able to pass through the experimental and risk-taking 
behaviors during middle adolescence relatively unscathed, they can mature 
psychosocially and lose most of their narcissistic feelings of personal omnip-
otence. Th ey learn to reason abstractly and think causally as they look toward 
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the future. Th e need for experimentation with newer forms of health inter-
ventions diminishes with the acquisition of cognitive skills and the ability to 
anticipate events. Th ey are more likely to seek and follow healthcare advice on 
alternative forms of treatment when they are less concerned with a potential 
threat to their independence. Late adolescence is such a reprieve aft er middle 
adolescence that it is easy to overlook the fact that these youths can still revert 
to earlier adolescent behaviors

Th e majority of problems in the adolescent can be uncovered by the HEADSS (Home, 
Education, Activities, Drugs, Sexuality and Suicide) systematic interviewing method 
(Cohen, Mackenzie, & Yates, 1991). HEADSS organizes the important elements of a 
psychosocial history of adolescents in a natural pattern of progression in history taking. 
When using this method, the clinician should remember to consider the teen’s devel-
opmental stage. Questions should be asked in a non-judgmental manner that can elicit 
useful and informative responses. Th e adolescent is more likely to feel comfortable, 
safe, and answer truthfully when the provider can refl ect back knowledge on how other 
adolescents behave in the context of the question being asked.

If the provider worries that the adolescent will view questions as intrusive (partic-
ularly when they relate to risk-taking behaviors), the provider should explain, “I am 
asking these questions because it helps me determine what I need to do to help keep 
you healthy.”

Th e following is a general description of the HEADSS mnemonic.

Home: Household composition, family dynamics, and relationships with fam-
ily members are answered with this fi rst series of questions. Th e clinician gains 
knowledge about the stability of the adolescent’s household, the infl uence that 
her family has in her everyday life, who she relies on when she needs help, and 
any potential risks she may be exposed to.

Education: Topics covered include school attended and grades received; favorite/
most diffi  cult/best subject or class; attitudes toward school; goals and aspirations 
for the future.

Activities: Th ese questions address physical activity, exercise, hobbies, sports par-
ticipation, relationships with peers, and work experience. From these questions, 
the clinician learns about the types of individuals with whom the adolescent 
associates when he is not in school or at home and their infl uence on his values 
and decision-making. When questions relating to weight and diet are added to 
explore eating behaviors and disorders (anorexia and bulimia, the use of laxatives 
and diuretics, rigorous dietary restrictions), the clinician can gather additional 
information on body and self image.
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Drugs: Questions in this category address cigarettes, alcohol and/or other drugs, 
use by friends, type of substance (i.e., beer, wine coolers), frequency and quantity 
used. From these questions, the clinician gains information about abuse that may 
be physically or psychologically damaging as well as the extent to which impaired 
judgment from the abuse puts the adolescent at further risk.

Sexuality: Th is covers sexual feelings toward the opposite or same sex; degree and 
types of sexual experiences and acts: age at fi rst intercourse, number of lifetime 
and current partners, age of partners, and recent change in partners; knowledge 
and prevention of pregnancy and sexually transmitted infections; history of sexu-
ally transmitted infections, prior pregnancies, and abortions; and history of non-
consensual intimate physical contact/sex.

Suicide/depression: Feelings about self, both positive and negative; vegetative 
signs of depression; other mental health problems, suicidal thoughts and prior 
attempts; preoccupation with death are explored with these questions; how these 
feelings are handled; and to whom the adolescent turns when she needs help.

Obtaining information on alternative forms of therapy care in the adolescent pop-
ulation is rewarding in that this group may be willing to try something that may be 
“outside the box.” Th ey are excited to talk about any success that they may have achieved 
with the use of CAM. Adolescents enjoy communicating to someone in authority such 
as their healthcare provider about something which may be a bit diff erent and unique. 
Th ey love to be listened to and respected. Talking about foraging into the world of CAM 
can be exciting for the teen and makes them feel a sense of autonomy when advocating 
for their own health. Th ese discussions can be helpful when there is also a compelling 
need to discuss the prevention of high risk behavior such as drug use, unprotected sex, 
smoking, and violence.

Adolescent Case #1

Brain is a 14-year-old whose lifetime goal is to become an Olympic medallist in diving. He 
wakes up each morning at 4 AM and his parents take him to the pool where he dives with 
his coaches from 4:45 until 7 AM—then he showers and heads straight for his school where 
he is in the 8th grade and a straight-A student. His parents wonder if it is okay for them to 
start giving him Echinacea for URI prevention in addition to caff eine (green tea) to help 
his sports performance. Confi dentially, he told you he is taking hoodia for weight loss and 
creatine for increased muscle mass.

Adolescent Case #2

Alicia is a 16-year-old who has been diagnosed with bipolar disease and is on Lithium and 
Welbutrin. She is having trouble falling asleep each night. Her parents want to try other 
remedies for her including St. John’s wort and valerian. Before they do this. they want your 
support and any information you may have on these herbs.
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Adolescent Case #3

Tyler is a 17-year-old with asthma who has confi dentially told you that he has been using 
kava and ginseng every weekend to get “high” with his friends. He has also been drink-
ing and smoking marijuana. How should you approach this patient? Should you tell his 
family? About what exactly?

Herbal Therapies and Nutritional 
Supplements

Adolescents frequently use herbal therapies and supplements for weight loss, depres-
sion and anxiety, upper respiratory tract infections, and the enhancement of athletic 
performance (Gardiner & Kemper, 2000). Th e following is a brief description of some 
of the herbal therapies and supplements used by adolescents.

EPHEDRA

Ephedra, or Ma huang, is used to suppress appetite, enhance sports performance, and 
increase vigor. Th rough its active ingredient ephedrine, ephedra increases the levels of 
norepinephrine, epinephrine, and dopamine, and also stimulates both alpha and beta 
adrenoreceptors. Th e combination of adrenergic and dopaminergic eff ects may syner-
gistically cause increased alertness and less need for rest or sleep. Over time there may 
be increased anxiety and insomnia. Ephedrine and ephedra have been shown to promote 
modest short-term weight loss (≈ 0.9 kg/mo compared to placebo), possibly due to either 
a decreased appetite or the thermogenic eff ect of ephedra (Shekelle et al., 2003).

In 2004, the FDA issued a temporary ban on the sale of dietary supplements contain-
ing ephedra due to reported serious adverse eff ects including associated deaths. Th e 
ban was rescinded. Nevertheless, ephedra use is not recommended under any circum-
stance. Th e combination of caff eine and ephedra may lead to euphoria, neurotic behav-
ior, agitation, depressed mood, giddiness, and extreme irritability. Other side eff ects 
may include elevated blood pressure, palpitations, tachycardia, chest pain, coronary 
vasospasm, and possibly cardiomyopathy. Adolescents who use certain herbal therapies 
like ephedra may be more likely to abuse drugs (Yussman et al., 2002) and therefore, 
concern is  warranted about ephedra use due its structural similarity to amphetamine.

CAFFEINE

Caff eine is easily and plentifully consumed by adolescents. Caff eine is found in pain 
relievers, diuretics, cold remedies, weight-control products, energy drinks, and sport 
supplements. In the younger child, ages 6–9, the mean daily caff eine intake is 20 mg 
compared to an adult where the average is 200 mg per day (Ahuja, 2001). Average 
daily caff eine intake was 18.9 mg, or 0.6 mg/kg, more than 50 of which was from 
carbonated beverages, reported in a survey of 8- to 11-year-olds (Ellison, 1993).
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Caff eine, a member of the methylxanthine group, boosts norepinephrine and epi-
nephrine secretion and obstructs central adenosine receptors. Caff eine can increase both 
the basal metabolic rate and the heart rate, and stimulate secretion of acid in the stom-
ach. It acts as a diuretic, and promotes both vasoconstriction and vasodilatation. Caff eine 
improves attention and, important to the adolescent, can give them a terrifi c “buzz.” Th e 
half-life of caff eine varies from several hours to days; the average in adults is 3–7 hours. 
In one clinical study comparing boys to adults aft er consuming caff eine, there were fewer 
omission errors on a continuous performance test in boys and a greater increase in motor 
activity including speech (Rapoport, Berg, Ismond, Zahn, & Neims, 1984). Studies have 
demonstrated that caff eine for ADHD has varied outcomes and in one report was found 
to be less eff ective than stimulant medication in treating ADHD symptoms (Huestis, 
Arnold, & Smeltzer, 1975; Stein, Krasowski, Leventhal, Phillips, & Bender, 1996).

Unfortunately caff eine withdrawal aff ects adolescents in much the same way as 
adults, and aft er only two weeks of daily consumption. Symptoms include irritabil-
ity, depression, anxiety, fatigue, and headache. During caff eine withdrawal, children 
had a decrease in performance reaction time on a task requiring continued attention 
(Bernstein, 1998).

Importantly, because caff eine can interact with stimulant, analgesic, and other over-
the-counter medications containing caff eine, it is not recommended for use in those 
who take prescribed stimulant medications.

Other concerns regard the increaced urinary calcium excretion when caff eine is 
ingested and the subsequent potential long-term eff ect on growth in adolescent bones. 
Th is was not substantiated in one report on total bone mineral gain or hip bone density 
in adolescent girls consuming caff eine but continues to be a subject of concern (Lloyd, 
Rollings, Kieselhorst, Eggli, & Mauger, 1998).

GREEN TEA

Green tea (Camellia sinensis) is promoted to assist in weight loss, to combat fatigue, aid 
digestion, and decrease headaches. Th is industry has made its mark. It is diffi  cult not 
to see green tea sold in grocery stores, health food shops and the omnipresent coff ee 
establishments. Green tea leaves are processed by steaming, diff erently than black tea 
leaves, thus enhancing the positive antioxidant eff ect of this tea.

Th e steaming method causes green tea leaves to combine with catechin and 
produce a milder form of tea. Active ingredients include caff eine, 2-amino-5-
(N-ethylcarboxyamido)-pentanoic acid, catechins, and polyphenolic compounds. In 
vitro studies show green tea to be antibacterial, antimutagenic, and anticarcinogenic 
(Mukhtar, Wang, Katiyar, & Agarwal, 1992). Metabolic eff ects of green tea, increased 
metabolism and decreased appetite, may be due to the caff eine (one cup may contain 
22–46 mg of caff eine) (Dulloo et al., 1999).

Side eff ects of green tea include those similar to caff eine and ephedra, including 
the symptoms of withdrawal. It is not recommend in those with cardiac arrhythmias, 
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hypertension, gastrointestinal ulcers, or anxiety. Th ose taking stimulants and/or ami-
nophylline need to also be warned of additive eff ects. A retrospective trial noted that 
microcytic anemia can occur in infants consuming daily green tea (Merhav, Amitai, 
Palti, & Godfrey, 1985).

GUARANA

Guaraná (Paullinia cupana) is a small shrub native to South America, and its fruit has a 
high stimulant content. Th e seeds from this fruit are touted to enhance athletic perfor-
mance, suppress appetite, and act as an aphrodisiac.

Guaraná seeds contain a caff eine-like product along with xanthine derivatives. 
When a combination of Guaraná, Mate and Damiana was studied in overweight adults, 
gastric emptying was delayed, causing prolonged perceived gastric fullness. Th is small 
study also reported an associated weight loss over 45 days (Andersen & Fogh, 2001).

Th ere are a number of energy drinks containing Guaraná. Teens should be coun-
selled that the side eff ects of drinking these drinks are similar to those of ephedra and 
caff eine.

MATE

Yerba Mate (Ilex Paraguariensis), a member of the holly family, is a widely cultivated 
medium-sized evergreen tree native to South American countries. Yerba mate tea leaves 
are used as a diuretic, for weight loss, and for fatigue and depression. Th e primary active 
chemical constituents are caff eine (0.3–2.0) and xanthine derivatives similar to the-
ophylline. Like the other caff eine type herbals mentioned above, mate may cause insom-
nia, gastric irritation, irritability, diuresis, and arrhythmias (Mate Monograph, Natural 
Medicines Comprehensive Database).

HOODIA

Hoodia gordonii is a plant which grows in the Kalahari Desert in southern Africa. 
Bushmen from this area have been using hoodia for centuries to help ward off  hunger 
during long trips in the desert.

A steroidal glycoside termed P57AS3 (P57) has been isolated from Hoodia 
 gordonii and may increase the content of ATP causing a decrease in hunger in rates 
(Tulp OL, 2001). Preliminary data suggests that overweight men who consume P57 
have signifi cantly lower calorie intake than those taking a placebo. Side eff ects have 
not been reported although liver function may be aff ected (Avula, Wang, Pawar, Shukla, 
Schaneberg, & Khan, 2006).

GINSENG

Ginseng (Panax Ginseng) has been purported to strengthen both mental and physical 
vitality. Ginseng may aff ect nitric oxide synthesis in endothelial tissue of lung, heart, 
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and kidney. Stimulation of serotonin and dopamine pathways have also been implicated 
in the mechanism of action of this herb. Other eff ects may be related to activity on the 
hypothalamic-pituitary-adrenal system.

In a meta review, ginseng’s eff ects on physical performance in young, active volun-
teers during cycle ergometer exercises have been reported. Four studies found no signif-
icant diff erence between ginseng and placebo, whereas three studies found a signifi cant 
decrease in heart rate and increase in maximal oxygen uptake with ginseng (Vogler, 
Pittler, & Ernst, 1999).

Adverse eff ects may include nervousness, insomnia, hypoglycemia, altered platelet 
aggregation and GI disturbance associated with prolonged use. Due to the estrogen-like 
eff ect, ginseng has been reported to cause mastalgia and vaginal bleeding in women. 
Importantly, ginseng may interact with oral anticoagulants, antiplatelet agents, cor-
ticosteroids, and hypoglycemic agents (Ginseng). Natural Medicines Comprehensive 
Database.

ST. JOHN’S WORT

Based on historical writings, St. John’s wort was used as a sedative and a treatment 
for malaria, as well as a balm for wounds, burns, insect bites, and mental disorders. 
St. John’s wort is currently used for depression, anxiety, and sleep disorders.

Hypericin and hyperforin, two of at least ten active ingredients in St. John’s wort, bind 
neuroreceptors and inhibit the reuptake of serotonin, norepinephrine, and dopamine. In 
mild depression, St. John’s wort was superior to placebo (Gaster & Holroyd, 2000; Linde, 
Berner, Egger, & Mulrow, 2005). More recently, several studies comparing St. John’s wort 
to selective serotonin reuptake inhibitors (SSRI) found comparable effi  cacy using high 
doses of St. John’s wort and low doses of SSRIs (Shelton et al., 2001). Th is has not been 
confi rmed in the treatment of more severe depression, although in the Hypericum Study 
there was also no diff erence between SSRI and placebo (Hypericum Depression Trial 
Study Group, 2002; National Center for Complementary and Alternative Medicine).

Th e incidence of side eff ects is low with St. John’s wort. Noted are gastrointestinal 
(GI) symptoms, dizziness, phototoxicity, and confusion.

St. John’s wort has been shown to induce the cytochrome P-450 metabolic pathway. 
Studies have shown a signifi cant interaction with St. John’s wort and cyclosporine, oral 
anticoagulants, oral contraceptives, and certain antiretroviral agents including indina-
vir. Serotonin syndrome may occur with concomitant use of St. John’s wort and SSRI 
antidepressants.

KAVA

Kava is an important ceremonial drink in the South Pacifi c. Its calming and sedative 
eff ects are well established. Th e root of kava is used to formulate beverages, extracts, 
capsules, tablets, and topical solutions.
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Kava may bind to GABA (γ-amino butyric acid) receptor complexes or it may work 
as a dopamine/norepinephrine antagonist. Th e opiate pathway is not utilized as nalox-
one does not reverse the eff ects of kava. A Cochrane Systematic Review found that kava 
does have an anti-anxiety eff ect compared with placebo (Pittler & Ernst, 2003).

Adverse eff ects include “kava dermopathy,” a yellowing and fl aking of the skin, 
associated with excessive use of kava, which resolves with discontinuation of the herb 
(Almeida & Grimsley, 1996). Reversible liver toxicity has been noted when kava is 
ingested (Clough, Bailie, & Currie, 2003). Reports from Germany, Switzerland, France, 
Canada, and the United Kingdom have linked kava use to at least 25 cases of liver tox-
icity, including hepatitis, cirrhosis, and liver failure. Although liver damage appears to 
be rare, the FDA believes consumers should be informed of this potential risk (Kava 
Linked to Liver Damage, NCCAM).

VALERIAN

Valerian has been used for centuries as a sedative agent and more recently as a sleep aid 
for those with insomnia and jet lag. It is also used for migraine headaches, fatigue, and 
intestinal cramps.

Th e sedative eff ects of valerian may be due to binding of GABA receptors. Several 
human trials confi rm a mild sedative eff ect. From a Cochrane review, effi  cacy of vale-
rian as a sedative or anxiolytic could not be determined (Miyasaka, Atallah, & Soares, 
2006).

Side eff ects include headache, excitability, irritability, and cardiac disturbances. 
Valerian should not be taken when consuming sedatives and/or alcohol.

CHAMOMILE

Chamomile has been used for GI discomfort, peptic ulcer disease, infantile colic, and 
mild anxiety. Teas, liquid extracts, capsules, or tablets are produces from this lovely 
plant as well as ointments or creams. Chamomile contains chamazulene, acting like 
an anti-infl ammatory agent, apigenin which binds to central benzodiazepine receptors 
and has a mild sedative eff ect (Viola et al., 1995), and bisapolol which has anti spasmodic 
properties in intestinal smooth muscle (Dombek, 1991).

No randomized or controlled trials have been reported to date in the adolescent 
population.

Chamomile is regarded as safe although cases of allergic reactions to chamomile 
have been reported. No signifi cant side eff ects or herb drub interactions have been 
observed.

MELATONIN

Melatonin is a neurohormone that is primarily produced by the pineal gland, 
located behind the third ventricle in the brain. In the synthesis of melatonin, tryp-
tophan is hydroxylated to 5-hydroxytryptophan, which in turn is decarboxylated to 
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5-hydroxytryptamine (serotonin). Melatonin may have a direct radical scavenging and 
antioxidant action.

It is unclear how melatonin works as a sleep aid, but three main hypotheses have 
been proposed. First, there may be a phase-shift  of the endogenous circadian pace-
maker; second, there is a reduction in core body temperature; and third, somogenic 
brain structures are directly aff ected (Melatonin Supplements, 2005).

It has been proposed, although not defi nitively proven, that in children and ado-
lescent with learning disorders, those who are visually handicapped, and those with 
developmental delays and irregular sleep-wake patterns, melatonin can result in 
improvement in their sleep cycles (Gordon, 2000).

In a Cochrane review, melatonin, when taken close to destination bedtime, was 
tested for its ability to prevent jet lag, especially when fi ve or more time zones were 
crossed. Its use has been recommended to adult travelers known to experience jet lag in 
an easterly direction, and especially if they have experienced jet lag on previous jour-
neys (Melatonin for the Prevention and Treatment of Jet Lag, 2002).

In adolescents with delayed sleep-phase syndrome, one study reported that when 
treated with 3–5 mg/day of melatonin for an average of 6 months, the participants had 
quicker sleep onset, longer sleep duration and, interestingly, a decrease in school prob-
lems (Szeinberg, Borodkin, & Dagan, 2006).

In a meta review, sleep latency decreased signifi cantly in adults with primary sleep 
disorders. Th ere were no signifi cant fi ndings in adults with secondary sleep disorders 
(Buscemi et al., 2006).

Melatonin is considered relatively safe when used in the short term, over a period of 
days or weeks. Th e safety of long-term use in not known.

ECHINACEA

Echinacea (E. angustifola, E. pallida, and E. purpurea) is widely popular as a natural 
immune booster and has been traditionally used to prevent and treat colds and other 
infections. Elite fi gure skaters use Echinacea to boost the immune system prior to skat-
ing events (Ziegler, 2003).

Echinacea stimulates the alternate complement pathway and promotes nonspecifi c 
T-cell activation by binding to T-cells. Echinacea may increase interferon produc-
tion, and the polysaccharides arabinogalactan and echinacin are felt to have immune-
modulating eff ects on the body. Finally, Echinacea may also enhance natural killer cell 
activity.

Confl icting fi ndings have been observed in studies of Echinacea. In a Cochrane 
review, Echinacea preparations were found to be better than placebo for the treatment 
of upper respiratory symptoms (Melchart, Linde, Fischer, & Kaesmayr, 1999). Th is 
was confi rmed in a separate study (Fugh-Berman, 2003). In the pediatric population, 
Echinacea was not reported to prevent upper respiratory infections (URI) (Barrett et al., 
2002; Taylor et al., 2003).
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Side eff ects are usually mild and may include skin rash in those allergic to ragweed, 
GI upset, and diarrhea. A theoretic concern has been proposed cautioning those with 
progressive systemic diseases such as multiple sclerosis, tuberculosis, systemic lupus 
erythematosus, autoimmune diseases, and human immunodefi ciency virus due to 
Echinacea’s possible eff ects on the immune system.

FEVERFEW

Feverfew is well known for its use in the prevention and treatment of migraine head-
aches. Feverfew is thought to inhibit prostaglandin, thromboxane, and leukotriene syn-
thesis. Th e mechanism of action for preventing migraine headaches is unknown. Two 
randomized trials have shown benefi t of feverfew use for the prevention of migraines 
(Johnson, Kadam, Hylands, & Hylands, 1985). However, these studies did not address 
acute treatment of migraines.

Adverse eff ects include occasional mouth ulcerations, contact dermatitis, dizziness, 
diarrhea, and heartburn. Feverfew may interact with anticoagulants and antiplatelet 
agents due to its platelet aggregation inhibition.

GARLIC

Garlic is known as a natural cholesterol-lowering agent and has been touted as a topical 
antiseptic and an oral agent to increase physical strength.

Garlic causes a reduction in cholesterol synthesis by reducing the hepatic activity of 
beta-hydroxy-beta-methylglutaryl-CoA (HMG-CoA) reductase, an enzyme essential 
to cholesterol biosynthesis. A number of small studies have noted a modest reduction in 
the total cholesterol level when compared to placebo (Adoga, 1987). Other studies have 
found no reduction in cholesterol (Sorrentino, 1998).

Garlic may cause GI distress, including gas symptoms and skin irritation. Garlic may 
interfere with platelet aggregation therefore should not be used in patients on antico-
agulant medication.

CREATINE

Creatine is a dietary supplement promoted for its ability to enhance muscle strength 
and physical endurance (Metzl, Small, Levine, & Gershel, 2001). Adolescent football 
players and “to be buff ” enthusiasts have easy access to this supplement and frequently 
take it during the summer before a football season or return to a new year in high 
school. It may be helpful for enhancing muscle performance for high intensity repeti-
tive burst exercise.

Interestingly, it is not offi  cially banned by either the NCAA or the Olympic Committee, 
although many consider its use in competitive sport unethical and recommend caution 
in its use as it may be contaminated with other banned substances.

In humans, creatine is found primarily in muscle (i.e., 95). Th is includes skele-
tal muscle, heart, and smooth muscle. Th e primary source of dietary creatine is meat 
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(1 g of creatine is found in 250 g of meat). In its phosphorylated intracellular form 
(creatine phosphate), creatine serves as an energy source for muscular work, providing 
the high-energy phosphate for adenosine triphosphate (Tjerung et al., 2000).

Creatine supplementation may increase skeletal muscle creatine stores by approx-
imately 20. Proposed theoretical mechanism of action is that creatine may lead to 
enhancement of exercise to uptake creatine and augment physiological adaptations to 
resistance training (Kraemer & Volek, 1999).

Creatine may be benefi cial in some chronic illness, particularly when the cli-
nical abnormalities are similar to the physiological and biochemical eff ects of crea-
tine  defi ciency in the cell. Creatine supplementation may have a place in managing 
patients with muscular and neuromuscular disorders (e.g., infl ammatory myopa-
thy, mitochondrial cytopathy, or muscular dystrophy) (Tarnopolsky & Martin, 1999; 
Walter, 2000).

Th e most common method of loading with creatine involves the ingestion of 20–25 g 
per days (or 0.3 gm/kg per days in 4–5 doses throughout the day) for 5–7 days. Th e exact 
maintenance dose required to retain muscle creatine stores for various populations is 
not known; a daily dose of approximately 0.03 g/kg is recommended.

Adverse eff ects include diarrhea, nausea, vomiting, muscle cramping or pain and 
renal dysfunction (Koshy, Griswold, & Scheenberger, 1999; Prichard & Kaltra, 1998).

Important Note

As with all things concerning the health and wellbeing of adolescents, they need to 
be counselled repeatedly about their choices to use CAM treatments, especially 
herbal medicines and supplements. Information on contamination and herb/drug 
 interaction is extremely to impart early and oft en (Halt, 1998; Saper et al., 2004). Adverse 
events  associated herbal therapies should be reported as soon as possible to the FDA’s 
MedWatch program by calling their toll-free number (1-800-332-1088) or through their 
Internet site (http://www.fda.gov/medwatch).

ACUPUNCTURE

Acupuncture originated as an ancient Chinese therapeutic treatment and is based on 
the theory that energy (Qi, Chi) fl ows along channels known as meridians, connected 
by acupuncture points (Kaptchuk, 1983; Stux & Pomeranz, 1998). Acupuncture needles 
manipulate the fl ow of Qi. European cultures have embraced acupuncture since the 
1600s. Acupuncture has been practiced in the United States since the mid-twentieth 
century. Please see Chapter 6 on this subject.

Acupuncture may be benefi cial in adolescent patients who have dental pain, post-
operative nausea and vomiting, or chemotherapy nausea and vomiting (Tsao & Zeltzer, 
2005). Other opportunities for use of acupuncture in the adolescent include those 
with migraine/tension headaches (Linde et al., 2005), dysmenorrhea (Helms, 1987; 
Pouresmail & Ibrahimzadeh, 2002), and substance abuse (Otto, 2003).

http://www.fda.gov/medwatch
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Complications include pneumothorax, angina, septic sacroilitis, epidural and 
 temporomandibular abscess (Peuker, White, Ernst, Pera, & Filler, 1999).

MASSAGE

Th e eff ects of massage on sports performance in the adolescent goes without ques-
tion, and research is needed to support this. Massage therapy is thought to decrease 
muscle  tension, remove toxic metabolites, and facilitate oxygen transport to cells and 
tissues. Th ere has been research on lactate clearance, delayed onset of muscle sore-
ness, muscle fatigue, the psychological eff ect of massage, and injury prevention and 
treatment. Many research reports contain methodological limitations including inad-
equate  therapist training, insuffi  cient duration of treatment, and few subjects. Tissue 
healing and the  psychological eff ects of massage are areas that merit further research 
(Morasaka, 2005).

Massage is an essential health intervention to consider for those with eating dis-
orders. In a small placebo controlled study, massage was shown to decrease body 
 dissatisfaction and anxiety in those with eating disorders (Field, Schanberg, et al., 
1998; Hart et al., 2001). Massage was proposed to help those with eating disorders 
by decreasing levels of cortisol and increasing levels of serotonin and dopamine 
(Hart et al., 2001).

In a Cochrane review, massage was compared to an inert treatment (sham laser) in 
one study that showed that massage was superior, especially if given in combination 
with exercises and education. In the other seven studies, massage was compared to 
diff erent active treatments. Massage was considered benefi cial in patients with chronic 
low-back pain and continued at least one year aft er the cessation of treatment (Furlan, 
Brosseau, Imamura, & Irvin, 2006).

Massage may increase the attention span in adolescents with ADHD (Field et al., 
1998), decrease pain in those with juvenile rheumatoid arthritis (Field, Hernandez-Reif, 
Seligmam, Krasnegor, & Sunshine, 1997), and can improve mood in teens with postpar-
tum depression (Field et al., 1996). Massage augments lung function in those with cystic 
fi brosis (Hernandez-Reif et al., 1999) and improves overall control in those with asthma 
(Field, Henteleff , et al., 1998).

Side eff ects include temporary pain or discomfort, bruising, swelling, and breath-
ing sensitivity or allergy to massage oils (http://www.abmp.com/home/index.html). 
Massage therapy is not recommended in patients with deep vein thrombosis, coagu-
lopathy, fractures, or open/ healing wounds.

Homeopathic Medicine
Homeopathy aims to stimulate the body’s own healing responses through the inges-
tion of extremely small doses of substances which can produce characteristic symp-
toms of illness when given in larger doses. Th is approach is called “like cures like.”

http://www.abmp.com/home/index.html
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Anecdotal support of the effi  cacy of homeopathy has been partially replaced with 
more scientifi c evidence. In a meta-analysis of 32 trials in adults, individualized home-
opathy was signifi cantly more eff ective than placebo in treating symptomatic seasonal 
allergies (Taylor, Reilly, Llewellyn-Jones, McSharry, & Aitchison, 2000). However, 
when the analysis was restricted to more methodologically sound trials, no signif-
icant eff ect was seen (Linde et al., 1997; Linde & Melchart, 1998). A second meta-
 analysis  comparing  trials of homeopathy and matched conventional medicine trials 
for  respiratory tract infections, gynecological problems, musculoskeletal disorders 
demonstrated weak evidence for specifi c eff ects of homeopathic remedies (Berkowitz, 
1994; De Lange deKlerk et al., 1994; Ernst & Kaptchuck, 1996; Shang et al., 2005).

Complications are rare and include aggravation of symptoms and a delay in seeking 
care.

Adolescent Case #4

Antoinette, 14, was recently diagnosed with systemic lupus erythematosis. Her family is 
devoutly Christian and would love to include a spiritual component to her interdisciplin-
ary healing program. She is about to begin her pharmacological treatment which includes 
prednisone and immunosuppressants. She is panicking about the possibility of the side 
eff ects of acne and weight gain from the prednisone. Antoinette belongs to her youth group 
at church and has a daily spiritual practice of morning prayer and nightly Bible reading. 
How can you support her?

Adolescent Case #5

Tran is a 13-year-old with Type 1 Diabetes Mellitus which is poorly controlled. His par-
ents feel that bringing in their monk would help with Tran’s acceptance of his disease and 
involvement in his treatment. Th e monk wants to help but doesn’t want to come in to the 
hospital, yet would like to talk with you, his provider, at the family’s temple. Are you com-
fortable with this?

Adolescent Case #6

Simon, 15, has refl ex neurodystrophy with chronic back pain. Multiple diff erent regimens 
have failed including the use of pain medications, physical therapy, and psychotherapy. 
Th e family has searched the Internet and is open to yoga, chiropractic or Reiki as possible 
interventions. What can you tell him about these options?

Chiropractic
Chiropractic, founded by Daniel David Palmer (1845–1961), is based on the theory that 
all disease can be traced to malpositioned bones in the spinal column called “sublux-
ations,” which lead to the entrapment of spinal nerves. Subluxations produce symptoms 
of disease because optimal functioning of tissues and organs does not occur. Physical 
adjustment of the spine restores proper alignment of the spine by relieving nerve entrap-
ments (Bronfort, 1999; Kaptchuk & Eisenberg, 1998; Meeker & Haldeman, 2002).



382 CLINICAL APPLICATIONS IN INTEGRATIVE PEDIATRICS

In an adult study comparing chiropractic spinal manipulation, sham manipulation, 
and a back education program, improvement was greater in the manipulation group 
than in other groups. Pain relief continued to the end of the 12-month evaluation period 
(Triano, Mc Gregor, Hondras, & Brennan, 1995). In separate studies, the results were 
not as encouraging and the researchers concluded that the eff ectiveness of chiropractic 
spinal manipulation for back pain was still a subject of debate (Cherkin, Deyo, Battie, 
Street, & Barlow, 1998; Ernst, 2003).

Complications include strokes, myelopathies, and radiculopathies aft er cervical 
manipulation (Stevinson, Honan, Cooke, & Ernst, 2001). Adverse outcomes are most 
likely to occur with a bleeding dyscrasia, when improper diagnosis is made, in the 
 presence of a herniated disc, or when an improper manipulative method is utilized 
(Lee, Carlini, Mc Cormick, & Albers, 1995).

Mind-Body Therapies
What better place to begin talking about mind-body/ relaxation psychotherapies than 
in a chapter on the care of adolescents, especially those who may be having a tough 
time? Who better to start with—the teen or their parent? Meditative interventions 
have been used to decrease symptoms associated with stuttering, cancer treatment, 
sleep disorders, diabetic care, aff ective disorders, irritable bowel syndrome, and eating 
disorders.

Mindfulness meditation can be defi ned as a form of self-regulation that ebbs and 
fl ows as thoughts enter and leave the mind (Miller, Fletcher, & Kabat Zinn, 1995). Th e 
model of mindfulness meditation occurs when the patient looks at their thoughts and 
experiences from a detached perspective. Th oughts and experiences that come into 
awareness are acknowledged and then disappear from consciousness. Th is form of 
meditation has been used with the treatment of pain amplifi cation disorders, depres-
sion, and other chronic conditions such as eating disorders.

Eating disorders can be, at times, an overwhelming problem that primarily aff ects 
adolescents. Standard treatments include frequent medical evaluations, nutritional 
interventions, and psychological treatments. CAM therapies integrated in the manage-
ment of eating disorder oft en include meditation, yoga, and herbal remedies (Barabasz, 
2007; Triassic, Tennankore, Vohra, & Katzman, 2004). In a study looking at CAM treat-
ments in those with eating disorders, meditation was reported as a potential therapeutic 
alternative to psychotherapy where fi nances or geography decreased access to counseling 
(Garfi nkel, 1997).

Spirituality
Adolescents and their families have incorporated spiritual exercises, including prayer, 
in their health practices for generations. Spirituality in the world of the adolescent takes 
many forms. It is fascinating to explore this with the teenager. Th ey experience their 
faith in the synagogue or Sunday morning church; in the mosque; or in their temple. 
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Th ey may experience their spirit guides on the soccer fi eld, hiking in the mountains, 
or even when they text message their friend. Don’t for a minute think that they haven’t 
thought about this or that they have no beliefs or opinions on the subject. Th ey do!

Th ere are few pediatric/adolescent papers on this subject, yet religious practices are 
the most commonly used CAM therapy in the United States. In 2004, a comprehensive 
survey of more than 31,000 adults, 45 percent used prayer for health reasons, 43 prayed 
for their own health, approximately 25had had others pray for them and 10 had 
participated in a group prayer (Barnes, Powell-Griner, Mc Fann, & Nahin, 2002).

Adolescent spiritual development may be as important to explore and follow as are 
the height and weight curves. Spirituality and religion may help mold a teenager’s life 
by the enhancement of inner resources and can play an important role part in their 
moral development including socialization and world awareness of the sacred (Barnes, 
Plotnikoff , Fox, & Pendleton, 2000). Th ere are many diff erent views on how religion 
aff ects medical care both positively and negatively. Th e challenge is in the synthesis of 
the information and incorporation it into the basic health interview of the adolescent.

Adolescents with chronic diseases, along with their families, may understand-
ably turn more frequently to spirituality and prayer than to other CAM interventions 
(Cotton et al., 2009). Th e focus of the discussion of spirituality should be on the fact 
that this intervention should be viewed as predominantly supportive rather than cura-
tive. Th is avoids the common trap pitting the biomedical against the spirituality, and 
recovery occurring only in the devout. No one should ever be left  out of the discussion 
of mindful healing, no matter what their belief system.

Table 18-1. Seven Questions for Learning About Connections Families and 
Children Make Among Spirituality. Religion, Sickness, and Healing

1. How is ultimate health understood?
  (Th is question involves learning about how the ultimate purpose and possibility of human life is 

envisioned by the child and the family. It includes understandings of Ultimate Healing, such as 
salvation or enlightenment. It may also include what a child and/or family think happens aft er 
death. because in soma traditions, ultimate healing doesn’t happen until then).

2. How are affl  iction and suff ering explained?
  (Th is question addresses how the child and the family explain why affl  iction and suff ering happen 

in more general terms. Th e child and family may have >1 explanation).

3. What are the diff erent parts of a person?
  (Diff erent spiritual/religious traditions think of a person as being, made up of diff erent parte, such 

as body, mind, spirit, soul, or souls, vital forces, etc. Each tradition conceptualizes a human being 
diff erently. To know the parts is to know what can get sick, from the perspective of the child and 
the family. It also helps one understand a family’s strong feelings with regard to some biomedical 
therapies).

4. How is the child’s illness/sickness/disease understood and explained?
  (It is important to learn how family members describe and explain what has gone wrong for 

their child, and what the child thinks has happened. Causes in some spiritual/religious traditions 
may be seen as multiple, and may include variables like troubled relationships, divine will, 
punishment, or testing, the angry dead, demons, soul loss, or karmic infl uences).
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Th e important outcomes to be studied would be (quality of life) QOL/comfort with 
the treatment/the disease process itself and the ability to tolerate or even control the 
pain or discomfort associated with the diseases or the treatments.

Separate, but no less important, is the education of providers in incorporating a 
spiritual history into the health interview. Healthcare providers need to be aware that 
the overwhelming response to a question on spirituality/faith/ prayer will be affi  rma-
tive. Should the spiritual interview stop at this point or should this be explored? What 
about the discomfort a provider may feel when the patient asks for guidance or even for 
their inclusion in prayer? See Table 18-1 for suggestions on how to talk about this with 
patients and their families. Th ere are many unanswered questions on this subject that 
have still to be pondered, thoughtfully researched, and openly discussed (Armbruster, 
Chibnall, & Legett, 2003).

Reiki/Therapeutic Touch
Reiki is a traditional form of Japanese healing that was rediscovered by Dr. Mikai Usi in 
the late 1800s. Reiki, meaning “universal life energy,” is based on the belief that when spir-
itual energy is channeled through a Reiki practitioner, the patient experiences balance and 
healing in mind, body, and spirit (Herron-Marx, Price-Knol, Burden, & Hicks, 2008).

Despite its popularity, there is a paucity of well-conducted research on theoretical 
mechanisms of action in Reiki, or on its effi  cacy.

Table 18-1. (Continued)

5. What intervention and/or care is seen as necessary?
  (One can explore what the child and family see as necessary interventions for diff erent 

conditions. Depending on how a family explains the child’s condition, these interventions may 
include not only biomedical therapies but other approaches to healing such as a wide range of 
religious therapies. Frequently, families pursue >1 approach, although they may not discuss the 
nonbiomedical strategies they are using. Th e core issue is what a child and family think needs to 
be done for heeling to happen).

6. Who is seen as qualifi ed to address the diff erent parts that need healing?
  (Th is question involves learning that diff erent types of practitioner may be recognized as capable 

of treating diff erent aspects of the illness. Pediatricians may be seen as the best qualifi ed caregivers 
for certain dimensions and not for others. Families may seek help for their children from diff erent 
kinds of practitioners, ranging from physicians to priests, acupuncturists, and shamans).

7. What do the child and family mean by effi  cacy, or healing?
  (Th is question addresses what the family and the child mean when they say that something 

worked. Th ey may or may not mean that the child’s symptoms have gone away. One can also try 
to learn how children and their families explain it when an intervention does not appear to have 
worked, according to their understanding of effi  cacy. Th e key issue is what a child and a family 
mean by healing, Th e term may also have multiple meanings for them).

Source: From Barnes, L. L., Plotnikoff , G. A., Fox, K., & Pendleton S. (2000). Spirituality, religion, and 
pediatrics: Intersecting worlds of healing. Pediatrics, 106(4), S899–S908.



Integrative Adolescent Medicine 385

Th erapeutic touch also has a history steeped in tradition and has many potential 
uses. Th erapeutic touch practitioners balance the fl ow of energy and may be helpful in 
reducing pain, improving wound healing, aiding relaxation, and in palliative care. As 
noted with Reiki, there are insuffi  cient trials on mechanisms or effi  cacy yet research is 
highly recommended (Robinson, Biley, & Dolk, 2007).

Yoga
Yoga is taken from the Sanskrit word “yuga”; this has been translated to mean “to join” 
or “to yoke oneself;” to harness to a “discipline or a way of life” (Nayak & Shankar, 
2004). Yoga includes meditation, relaxation, control of breathing, and various physical 
postures or asanas.

Yoga is an extremely important CAM therapy in the adolescent, and has been shown 
to be benefi cial to those with chronic diseases such as cystic fi brosis, asthma, depression, 
and eating disorders. Yoga may be an eff ective intervention for the overweight adult. 
A meditation intervention for the treatment of binge eating disorders was studied, and 
results indicated that the number of binges dropped signifi cantly over the course of 
treatment, with nine participants bingeing less than once a week and fi ve participants 
bingeing less than once or twice a week post-treatment. Participants who spent time 
using eating mediation were subsequently able to change their bingeing behaviors with 
an increased sense of eating control, sense of mindfulness, and awareness of hunger 
cues and satiety cues (Kristeller & Hallett, 1999).

Yoga also may strengthen and increase muscle tone in the patient with an eat-
ing disorder. In a small, but thought-provoking, study examining the positive eff ects 
of yoga, eating disorder patients completed a yoga program in an observed setting. 
Eating disorder patients completed diff erent exercise programs including one with 
yoga. Although the weights did not change in any groups, quality of life scales trended 
towards improvement (Th ien, Th omas, Markin, & Birmingham, 2000). Th ese results 
suggest preliminary positive uses for yoga and recommendations have included con-
trolled longitudinal clinical trials.

Th e use of yoga to treat anxiety is based on anecdotal and empiric responses. Th e 
lack of controlled clinical trials and/or adequate statistical analysis makes it diffi  cult to 
interpret the results of several articles which have attempted to examine the impact of 
yoga on anxiety or other aff ective states. In one study of patients with eating disorders, 
yoga was seen as a possible aid in reducing severe physical discomfort and feelings of 
guilt aft er eating (Giles, 1985). Recommendations from this chapter include scheduling 
yoga sessions before and aft er meals, to possibly helping to reduce many typical anxiety 
responses and in the alleviation of some of the problems of aft er-meal supervision.

Research on the physiological eff ects of yoga has also been sparse. In a study evalu-
ating physiological and psychological eff ects of hatha-yoga in healthy women, there was 
a decline in heart rate during and aft er yoga practice with a return to normal baseline. 
Blood pressure showed no signifi cant variation (Schell, Allolio, & Schonecke, 1993). Th e 
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yoga group had signifi cantly higher life satisfaction and positive temperament traits. 
In another study, yoga was noted to decrease food preoccupation in adolescents with 
eating disorders (Carei, 2007).

Yoga may help to develop strength and fl exibility. Meditation, controlled breathing, 
and stretches may be an important adjunct treatment for sports performance, anxiety, 
hypertension, heart disease, depression, low-back pain, headaches, and cancer (Gupta, 
Khera, Vempati, Sharma, & Bijlani, 2006; Kirkwood, Rampes, Tuff rey, Richardson, & 
Pilkington, 2005).

Many diff erent schools of yoga exist with varying curricula depend on the type of 
yoga being taught. Training may include techniques, anatomy and physiology, diet, phi-
losophy, methodology, and personal practice. Although no license is required to teach 
yoga, attempts are being made to bring standardization to yoga instructors.

If a joint is stretched (fl exed or extended) beyond its normal limit, an injury may 
occur. For example, hyperextension of the knee may aggravate a meniscal tear. Extreme 
poses should be avoided, despite their enthusiasm, in those youth with existing trauma 
or joint injuries.

Conclusion
Counselling adolescents about the variety of health options that are available to them 
and guiding them though a decision process is important and rewarding (American 
Academy of Pediatrics, 2001). As providers for this dynamic population we need to 
understand these choices, and support them if CAM use is safe and/or eff ective, thus 
refl ecting respect for their healthcare preferences. Even with the best of intentions, some 
teens don’t want to do anything about their health. Working closely with CAM provid-
ers can provide that edge that, through motivational interviewing, can help a teen nav-
igate a chronic illness with the help of alternative adjunctive interventions. Improved 
communication can be addressed by following the recommendations in Table 18-2. 
Healthcare providers need to inquire regularly about CAM use and be nonjudgmental 

Table 18-2. Talking with Your Patients about CAM

Be open-minded. Most patients are reluctant to share information about their use of CAM therapies 
because they are concerned their physicians will disapprove. By remaining open-minded, you can 
learn a lot about your patients’ use of unconventional therapies. Th ese strategies will help foster 
open communication.
Ask the question. I recommend asking every patient about his or her use of alternative therapies 
during routine history taking. One approach is simply to inquire, “Are you doing anything else for 
this condition?” It’s an open-ended question that gives the patient the opportunity to tell you about 
his or her use of other healthcare providers or therapies. Another approach is to ask, “Are you taking 
any over-the-counter remedies such as vitamins or herbs?” 
Avoid using the words “alternative therapy,” at least initially. Th is will help you to avoid appearing 
judgmental or biased. 
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in their approach in order to help steer adolescents and their families towards a proper 
course to health (Kemper 2000).

Websites
General
AAP CHIM website

http://www.nccam.nih.gov National Center for Complementary and Alternative 
Medicine

http://www.amfoundation.org Alternative Medicine Foundation
Herbal Medicine

http://www.herbmed.org HerbMed database
http://www.herbs.org Herb Research Foundation
http://www.herbalgram.org American Botanical Council
http://www.naturaldatabase.com Natural Medicines Comprehensive Database

Mind-Body Medicine
http://www.umassmed.edu/cfm/clinical.cfm Th e Stress Reduction Clinic at the 

University of Massachusetts
http://www.holisticmedicine.org Th e American Holistic Medical Association
http://www.ahha.org Th e American Holistic Health Association
http://www.nicabm.com Th e National Institute for Clinical Applications of 

Behavioral 
Medicine

http://www.cmbm.org Th e Center for Mind Body Medicine
Yoga

http://www.americanyogaassociation.org/

Don’t dismiss any therapy as a placebo. If a patient tells you about a therapy that you are unaware of, 
make a note of it in the patient’s record and schedule a follow-up visit aft er you have learned more—
when you’ll be in a better position to negotiate the patient’s care. If you determine the therapy might 
be harmful, you’ll have to ask the patient to stop using it. If it isn’t harmful and the patient feels 
better using it, you may want to consider incorporating the therapy into your care plan.
Discuss providers as well as therapies. Another way to help your patients negotiate the maze of 
alternative therapies is by stressing that they see appropriately trained and licensed providers and 
knowing whom to refer to in your area. Encourage your patients to ask alternative providers about 
their background and training and the treatment modalities they use. By doing so, your patients will 
be better equipped to make educated decisions about their healthcare. 
Discuss CAM therapies with your patients at every visit. Charting the details of their use will remind 
you to raise the issue. It may also help alert you to potential complications before they occur.

Source: Breuner, C. C. (2002). Complementary medicine in pediatrics: a review of acupuncture, home-
opathy, massage, and chiropractic therapies. Current Problems in Pediatric and Adolescent Health Care, 
32(10):353–384.

http://www.nccam.nih.gov
http://www.amfoundation.org
http://www.herbmed.org
http://www.herbs.org
http://www.herbalgram.org
http://www.naturaldatabase.com
http://www.umassmed.edu/cfm/clinical.cfm
http://www.holisticmedicine.org
http://www.ahha.org
http://www.nicabm.com
http://www.cmbm.org
http://www.americanyogaassociation.org/
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Acupuncture
http://www.aaom.org American Association of Oriental Medicine
http://www.acuall.org Acupuncture and Oriental Medical Alliance
http://www.medicalacupuncture.org American Academy of Medical Acupuncture

Chiropractic
http://www.amerchiro.org American Chiropractic Association
http://www.chiropractic.org International Chiropractors Association

Homeopathy
http://www.homeopathic.org National Center for Homeopathy

Massage
http://www.amtamassage.org American Massage Th erapy Association
http://www.ncbtmb.com National Certifi cation Board for Massage Th erapy and 

Bodywork
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KEY CONCEPTS

Integrative therapies play an increasingly important role for  ■

children with common biobehavioral challenges such as ADHD, 
autism, and sleep disorders.
Th e prevalence of the use of CAM therapies by families, both in  ■

ADHD and autism is extremely high.
Autism is a genetically based neurodevelopmental disease whose  ■

expression is partly or completed infl uenced by environmental 
triggers. It is associated with signifi cant gastrointestinal, meta-
bolic, and autoimmune abnormalities
Th e most common and eff ective non-conventional treatment of  ■

autism, oft en known as the biomedical approach, concentrates 
on direct treatment of these abnormalities, usually through 
dietary changes and nutritional supplements.
Th ere has been explosive increase in the prevalence of the  ■

diagnosis of ADHD and the concurrent use of prescription 
psychotropic medications; this necessitates a thorough evalua-
tion and integrative approach for children with this diagnosis.
Nutritional evaluation, including the possibility of food sensi- ■

tivities, should be an essential part of the integrative approach 
to ADHD.
Sleep problems are common in children and teens and respond  ■

well to integrative approaches.

■



Introduction

Neurodevelopmental disorders, especially ADHD and autism, have become an 
increasingly important and sometimes frustrating aspect of modern pediat-
ric practice. Physicians and other practitioners are being asked to diagnose, 

treat, and monitor these conditions on an ever-more frequent basis, oft en without the 
necessary time and skills to feel comfortable in this role. To complicate matters further, 
in both of these conditions, many parents are unhappy with conventional medical treat-
ment and have questions about diet, herbs, nutritional supplements, and other inter-
ventions that physicians do not know how to answer. Th e purpose of this chapter is to 
outline an integrative approach to these two neurodevelopmental issues and discuss the 
nature and research evidence for the main non-conventional treatments that are cur-
rently being used. In addition, pediatric sleep problems are discussed, with an emphasis 
on behavioral and other non-pharmacologic treatment.

Autism
Autism is a neurodevelopmental disorder characterized by defi cits in social interaction, 
language development, and a restricted or stereotypical pattern of interests and activi-
ties. Formerly a rare condition unfamiliar to most professionals, autism is now a topic 
of widespread interest and coverage in both the media and professional journals. Th e 
prevalence of autism has increased at least tenfold in the last 20 years, from about 5 to 
6 per 10,000 children to 67/10,000 in the most recent Center for Disease Control study 
(Center for Disease Control and Prevention, 2007). Th ere is no scientifi c agreement as 
to the cause of this rapid increase in prevalence, oft en referred to as an “epidemic” in the 
media. It is likely some combination of increased awareness and case-fi nding, a loos-
ening of the diagnostic criteria, and a true increase in the occurrence of the disorder.

Complicating matters still further, other diagnostic categories such as autistic spec-
trum disorder (ASD), pervasive developmental disorder, and Asperger’s syndrome have 
been added to the mix, including children with some features of autism but who do not 
meet the full criteria. However, the Brick Township study separated out autism from 
ASD and Asperger’s syndrome and still recorded a prevalence of 40/10,000 of autism 
itself (Bertrand et al., 2001).

REGRESSIVE AUTISM

Regressive autism refers to children who have normal development until the age of 1 to 
2 years, aft er which there is a loss of language, social interaction, and other developmen-
tal milestones. It is this type of autism which has caused the widespread public concern 
over the infl uence of the MMR and mercury-containing vaccines on the development of 
autism. Available studies indicate that regressive autism accounts for only 20–50 of 
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autism, although there is surprisingly little good research available on this point (Tuchman, 
2006). In a recent study by Ozonoff , almost half of those children who experienced true 
regression were not developing normally before the regression occurred, indicating a 
possibility for earlier intervention (Ozonoff , Williams, & Landa, 2005).

ETIOLOGY

Autism is though to be a genetically based disorder whose expression may be par-
tially or completely based on environmental factors. Th ere is a 62–90 concordance 
rate in identical twins versus a 0–10 concordance rate in fraternal twins (Muhle, 
Trentacoste, & Rapin, 2004). Th ere have been many gene loci associated with autism, 
but no single gene or even group of genes has been defi nitively linked to this disorder 
(Shastry, 2003). Th ere has been little scientifi c research concerning what environmental 
factors may trigger the expression of this disease. Although some patients and phy-
sicians interested in alternative treatment of autism are concerned about the role of 
mercury and immunizations in triggering the development of autism, there are many 
other possible environmental triggers, both natural and man-made.

In general, it has been felt that whatever the genetics and triggering factors, autism 
is a brain disorder that is hard-wired before birth, a type of “static encephalopathy.” 
However some recent neuroanatomical research has shown ongoing neuroinfl amma-
tion and brain growth abnormalities that are more indicative of a chronic disease pro-
cess, perhaps of an autoimmune nature (Vargas, 2005). Th is suggests a pathophysiologic 
basis for some of the biomedical treatments which will be discussed below.

-----------------------------------------------------------------------------------------------------
Recent research has shown ongoing neuroinfl ammation in autism, raising 
the possibility that autism is at least partially an ongoing chronic disease 
rather than a static encephalopathy.
-----------------------------------------------------------------------------------------------------

CAM Therapies for Autism
CAM therapies are used with great frequency in the treatment of autism. A study in 
2006 showed that 74 of families of children with autistic spectrum disorder were using 
some type of CAM therapy. Although these included the full spectrum of CAM ther-
apies, the highest frequency of use, over 54 of families, involved what were termed 
biologically based therapies, including modifi ed diets, vitamins and minerals, and other 
nutritional supplements (Hanson et al., 2007). Several other studies have demonstrated 
similarly high frequency of use, from 30 in a regional referral center to 92 in two 
primary care practices (Harrington, Rosen, Garnecho & Patrick, 2006; Levy, Mandell, 
Merhar, Ittenbach, & Pinto-Martin, 2003; Wong & Smith, 2006).
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Th e widespread use of these biologically based therapies refl ects the very high 
acceptance, among both families and many healthcare providers, of what is commonly 
referred to as a “biomedical” approach to autism. Th e basis of this approach is as follows: 
although autism is a genetically based syndrome triggered by certain fetal, neonatal, and 
early childhood stimuli, the syndrome is associated with a variety of nutritional, gastro-
intestinal, metabolic, and autoimmune abnormalities. Further, interventions resulting 
in full or partial correction of these abnormalities can lead to improvements in the core 
symptoms of autism. Th e following sections will examine the evidence for the existence 
of these biochemical abnormalities, and the evidence that interventions can have a 
positive eff ect on the autistic behavior.

-----------------------------------------------------------------------------------------------------
Autism is associated with a variety of nutritional, gastrointestinal, met-
abolic, and autoimmune abnormalities. Interventions resulting in full or 
partial correction of these abnormalities may lead to improvements in the 
core symptoms of autism.
-----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------
Children with autism have a wide variety of both gastrointestinal symp-
toms and clear gastrointestinal pathology. The incidence of GI problems in 
autism is generally in the range of 30 to 40% of children. Symptomatically, the 
most common reports are of chronic constipation or diarrhea, and chronic 
abdominal pain.
-----------------------------------------------------------------------------------------------------

GI pathology is common and widespread. One study of children with autism and GI 
symptoms showed that 69.4 of subjects had refl ux esophagitis, 42 had chronic gastri-
tis, and 67 had chronic duodenitis (Horvath, Papadimitriou, Rabsztyn, Drachenberg, 
&Tildon, 1999). It should be noted that many of these children are nonverbal and cannot 
express GI discomfort. Th ese children may react to pain by exhibiting behaviors not 
obviously referable to the GI system, such as self-stimulation or temper tantrums.

Th ere have been several studies demonstrating defi nite pathology of the small and 
large bowels. Torrente performed biopsies of 25 children with autism, and found duo-
denitis in almost all of the children. He described increased lymphocytic proliferation 
in both the epithelium and lamina propria (Torrente et al., 2002). Horvath also docu-
mented signifi cant dissacharridase defi ciencies in a population of children with autism 
and gastrointestinal symptoms (Horvath et al., 1999).

THE GASTROINTESTINAL SYSTEM
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Dysbiosis, or abnormalities of gastrointestinal microfl ora, is also thought to be a com-
mon problem. Rosseneu (2003) analyzed 80 children with autism and GI symptoms and 
found that 61 had growth of abnormal aerobic gram negative endotoxin producing bac-
teria. It should be remembered that these aerobic gram negative bacteria are producers of 
endotoxin, which could cause ongoing bowel damage. Fift y-fi ve percent had overgrowth 
of Staphylococcus aureus and 95 had overgrowth of pathogenic E. coli. Of note, there 
were no abnormal amounts of yeast noted in this study. In a fascinating pilot study, 11 of 
these children were treated with a non-absorbable antibiotic and not only did the abnor-
mal fl ora disappear, but both GI symptoms and autistic behaviors decreased signifi cantly. 
Th is study did not have a control group, and unfortunately, aft er 2 months, the abnor-
mal bacteria returned to pretreatment levels. In another study, Vancomycin treatment of 
children with regressive autism and diarrhea resulted in decreased autistic behaviors as 
measured by blinded observers (Sandler et al., 2000).

An overgrowth of yeast is widely felt to be part of dysbiosis and responsible for many 
gastrointestinal and behavioral symptoms of autism, and many children are treated with 
antifungal agents as part of their “bowel detoxifi cation” protocol. Th e evidence for this 
yeast overgrowth is very limited. As aforementioned, Rosseneu’s study failed to iden-
tify any yeast among the abnormal bacteria, and there have been no good controlled 
studies evaluating yeast overgrowth in autism. Some research as shown the presence 
of urine organic acids suggestive of yeast overgrowth in children with autism, but the 
signifi cance of these byproducts is unclear. Th ere is widespread use of such antifungals 
as nystatin, fl uconazole, and ketoconazole, with much anecdotal evidence of positive 
results, but no controlled studies.

Another gastrointestinal abnormality commonly attributed to children with autism 
is called the “leaky gut” phenomena or increased intestinal permeability. In a study 
by D’Eufemia examination of 21 autistic children with no known intestinal disorders, 
there was confi rmed increased intestinal permeability in 43, as opposed to none of the 
control group (D’Eufemia et al., 1996). Horvath examined 25 children with autism and 
GI symptoms using Lactulose/Mannitol testing, and found 76 had altered intestinal 
permeability (Horvath & Perman, 2002).

-----------------------------------------------------------------------------------------------------
Increased intestinal permeability or “leaky gut” syndrome is a very real prob-
lem in many children with autism. This may relate to an increased incidence 
of food sensitivities.
-----------------------------------------------------------------------------------------------------

FOOD SENSITIVITIES/ALLERGIES

Food sensitivities or allergies are also thought to play an important role in the pathophys-
iology of autism. Th e evidence for this is indirect, but suggestive. In one study, 36 
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children with autism were compared to healthy controls, and had signifi cantly higher 
levels of IgA, IgG, and IgM antigen-specifi c antibodies for such specifi c food proteins 
as lactoglobulin, casein, and beta-lactoglobulin than did the controls (Lucarelli et al., 
1995). Also, a study by Jyonouchi, Sun, and Itokazu (2002) showed that children with 
autism had higher intestinal levels of infl ammatory cytokines directed against specifi c 
dietary proteins than did controls.

AUTOIMMUNITY

Th ere are a number of studies that suggest that autoimmune abnormalities are very 
common in children with autism. Some of these can be directly linked to the central 
nervous system. Connolly et al. (1999) examined the sera of children with autism for 
antibrain antibodies. IgG antibrain antibodies were present in the sera of 27 of chil-
dren and only 2 of controls. IgM antibodies were present in 36 of the sera of autistic 
children and in 0 of controls. Singh, Warren, Averett, and Ghaziuddin (1997) evalu-
ated the prevalence of antibodies to various brain structures in 68 autistic children and 
30 controls and found that 49 of autistic children had serum antibodies to the caudate 
nucleus as opposed to 0 of controls. Most recently, Cabanlit, Wills, Goines, Ashwood, 
and Van de Water (2007) described a signifi cantly increased incidence of brain-specifi c 
(thalamic and hypothalamic) autoantibodies in the plasma of children with autism 
compared to controls. It is not clear whether these antibodies represent ongoing auto-
immune neurological insult or are an epiphenomena of earlier central nervous system 
damage caused by other factors. As mentioned earlier, neuroanatomical studies have 
shown signs of chronic infl ammation in the autistic brain.

An autoimmune connection is also suggested by research showing a signifi cantly 
higher incidence of autoimmune disease in families of children with autism (Sweeten, 
Bowyer, Posey, Halberstadt & McDougle, 2003). In fact, the prevalence of autoimmu-
nity in families with an autistic child was actually higher than in those families with a 
child with autoimmune disease.

Th e issue of whether autistic children have functional defi ciencies in their immune 
regulation, however, is not clear. Although some studies have shown abnormalities of 
T cell or NK cell function, the evidence is preliminary and inconclusive at this time.

METABOLIC DISORDERS

Th ere have been a number of studies which have demonstrated some abnormali-
ties in the metabolic functioning of children compared to controls. One study in the 
American Journal of Clinical Nutrition demonstrated that relative to the control chil-
dren, the children with autism had signifi cantly lower baseline plasma concentra-
tions of methionine, SAM (S-adenosylmethionine), homocysteine, cystathionine, 
cysteine, and total glutathione. Th ey also had signifi cantly higher concentrations of 
SAH (S-adenosylhomocysteine), adenosine, and oxidized glutathione (James et al., 
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2004). Th is metabolic profi le is consistent with impaired capacity for methylation (sig-
nifi cantly lower ratio of SAM to SAH) and increased oxidative stress. In another study, 
activities of erythrocyte superoxide dismutase and erythrocyte and plasma glutathi-
one peroxidase in autistic children were signifi cantly lower than normal (Yorbik, Sayal, 
Akay, Akbiyik, & Sohmen, 2002), indicating decreased activity of antioxidant enzyme 
systems.

An excellent review article by McGinnis (2006) documented a number of posi-
tive markers of oxidative stress in children with autism. Among other factors, he cites 
such indirect markers for greater oxidative stress as (1) lower endogenous antioxidant 
enzymes and glulathione; (2) lower antioxidant nutrients; (3) higher organic toxins and 
heavy metals; (4) higher xanthine oxidase and cytokines; and (5) higher production of 
nitric oxide (NO), a toxic free-radical.

-----------------------------------------------------------------------------------------------------
Both autoimmune and metabolic abnormalities, including increased markers 
of oxidative stress, have a higher prevalence in autistic than control children.
-----------------------------------------------------------------------------------------------------

HEAVY METAL TOXICITY

It is a widespread belief among many clinicians and families involved in the alterna-
tive treatment of autism that increased body levels of heavy metals, especially mercury, 
are an important part of the pathophysiology of autism. Th e evidence for this is min-
imal. However, one study in Texas did showed a direct correlation between the inci-
dence of autism and the amount of mercury expelled from industrial pollution (Palmer, 
Blanchard, Stein, Mandell & Miller, 2006). In fact, for each 1000 pounds of environmen-
tally released mercury, there was a 43 increase in the rate of special education services 
and a 61 increase in the rate of autism.

Although there is not room here for an in-depth discussion of the tremendous in-
crease in the prevalence of autism and ADHD over the last 25 years, the role of environ-
mental toxin exposure cannot be overlooked. Not only has lead been defi nitively shown 
to cause developmental problems, even at levels previously thought to be safe, but there 
is strong evidence that environmental mercury, polychlorinated biphenyls, and other 
environmental toxins may have signifi cant developmental impact (Stein, Schettler, 
Wallinga, & Valenti, 2002). Th e concern about mercury is also linked to the assumption 
that the thimerosal contained in, and later withdrawn from, infant immunizations, is a 
major factor in the rise in autism prevalence. Since children with autism are likely not 
exposed to more mercury or other heavy metals than other children, it is postulated that 
these children have impaired abilities to detoxify or excrete mercury and other heavy 
metals. Th is is thought to be due to the various methylation, sulfation, and antioxidant 
defi ciencies discussed previously.
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What is the evidence that there is specifi cally an increased body burden of mercury 
and other heavy metals in children with autism? Th ere is surprisingly little. One of the 
problems in discussing heavy metal toxicity is that there are no simple tests for deter-
mining body levels of heavy metals. Blood tests for mercury are not useful because mer-
cury remains in the tissues and not the circulation. Hair analysis has been used, but it 
is not clear that these tests adequately refl ect body burdens of mercury. In conventional 
toxicology, mercury toxicity is measured by giving a dose of a chelating agent, such 
as EDTA or DMSA, and then measuring urine mercury levels. Th ere is no signifi cant 
body of data using this procedure to compare autistic children and controls. One study 
compared blood and hair levels of autistic children with those of controls and found no 
signifi cant diff erences. It should be noted that this did not examine urine levels aft er 
chelation (Ip, Wong, Ho, Lee, & Wong, 2004). A study by Adams did show that children 
with autism had signifi cantly higher levels of mercury in their baby teeth than typically 
developing children (Adams, Romdalvik, Ramanujam, & Legator, 2007). Bradstreet et 
al. (2003) performed a retrospective analysis of 221 children and 18 controls that had 
been treated with 3 doses of DMSA. Heavy metal concentrations in the urine were then 
analyzed, showing urinary concentrations of mercury were signifi cantly higher in the 
221 autistic children than in the 18 controls. Limitations of this study were that it was 
a retrospective study with non-random selection of controls, and that the imbalance 
between the number of cases and the control group was very large. Selection bias is a 
concern for both the controls and autistic children.

In summary, although it is clear that mercury is a potent neurotoxin, especially in the 
developing brain, the idea that mercury exposure is a signifi cant cause of autism is at this 
point largely unproven. Th ere is need of a prospective study comparing post-chelation uri-
nary heavy metal levels in autistic children as compared to controls. In addition, chelation 
therapy is widely recommended by biomedical practitioners for children with autism, based 
on the assumption that removing these metals will result in improvement in autistic symp-
toms. Th ere is no scientifi c support for this contention at this point in time. It should be noted 
that there are possible electrolyte imbalances that could accompany chelation therapy, and if 
used at all, should be done carefully under the direction of an experienced practitioner.

-----------------------------------------------------------------------------------------------------
Although it is possible that prenatal or postnatal exposure to mercury and 
other environmental toxins may play a role in the development of autism, 
there is no good evidence of the effi cacy of chelation therapy.
-----------------------------------------------------------------------------------------------------

Nutritional Defi ciencies
It is a tenet of the biomedical approach that nutritional defi ciencies are widespread 
and important in autism. It is thought that these are mainly linked to poor digestion 
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and absorption of nutrients due to the aforementioned gastrointestinal problems, as 
well as abnormalities in the metabolic processing of nutrients. Th e evidence for these 
nutritional defi ciencies however, is somewhat uneven and rarely complete. Th e most 
convincing area is that of omega-3 fatty acids.

OMEGA-3 FATTY ACID DEFICIENCY

Vancassel et al. (2001) evaluated levels of omega-3 fatty acids and other polyunsaturated 
fatty acids in the serum of children with autism compared to controls. Children with 
autism had 23 lower levels of plasma omega-3 fatty acids than did controls. Autistic 
children also had 20 lower levels of plasma polyunsaturated fatty acids compared with 
the controls. Bell found that children with autism had both increased signs of clinical 
fatty acid defi ciencies and abnormalities of RBC membrane Omega-3 fatty acid levels 
(Bell et al., 2004).

Th e reason for this is unclear. Since there is no evidence that children with autism 
have diff erent levels of omega-3 fat intake than control children, one would have to pos-
tulate a diff erence in digestion, absorption, or metabolism. As will be discussed below, 
children with ADHD have similar omega-3 abnormalities, as well as patients with other 
neurodevelopmental disorders.

-----------------------------------------------------------------------------------------------------
There is good evidence that children with autism have a defi ciency of omega-3 
fatty acids.
-----------------------------------------------------------------------------------------------------

Integrative Therapies for Autism

CONVENTIONAL BEHAVIORAL APPROACHES

Speech therapy is almost universally recommended to deal with the language defi cits 
of children with autism. Anecdotally, it is felt to be eff ective by almost all parents and 
most professionals. However, there is surprisingly little solid research supporting the 
effi  cacy of speech therapy for autism. Although some studies have shown specifi c areas 
of language improvement, there are no good randomized and controlled studies.

Intensive behavioral therapy is also employed therapy for children with autism. 
In this type of therapy, direct behavioral intervention by trained facilitators occurs in 
home and school settings from 20 to 40 hours a week. Th ere are a number of specifi c 
methods, such as Lovas, Floortime, and Applied Behavior Analysis. Intervention is 
directed at increasing appropriate social and language behavior while decreasing self-
stimulatory activities. A 2003 review in the Canadian Journal of Psychiatry concluded 
that “delivering interventions for more than 20 hours weekly that are individualized, 
well planned, and target language development and other areas of skill development 
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signifi cantly increases children’s developmental rates, especially in language, compared 
with no or minimal treatment” (Bryson, Rogers, & Fombonne, 2003).

ALTERNATIVE BEHAVIORAL APPROACHES

Another modality commonly employed with children with autism is sensory integration 
therapy. It is clear that children with autism have signifi cant sensory issues. Th ey oft en 
do not enjoy touching, can be upset by noisy environments, and exhibit other sensory 
diffi  culties. Sensory integration therapy is oft en recommended to reduce the intensity 
of these problems. Th is usually involves a variety of sensory stimuli administered under 
controlled conditions. As with the above therapies, there is only anecdotal evidence of 
eff ectiveness. Th ere have been a number of small studies, but any evidence of effi  cacy 
is preliminary at best.

A second alternative behavioral modality is auditory integration therapy. Th is is 
based on the idea that abnormalities in auditory processing contribute signifi cantly to 
the diffi  culties of autistic children. Essentially, auditory integration therapy attempts 
to reprogram and “integrate” the auditory system by sending specifi c randomized and 
fi ltered sound frequencies through earphones worn by the autistic child. Th is is usu-
ally done in 20 thirty-minute sessions over a period of 10 days or so. Th ere are many 
anecdotal reports of effi  cacy, but studies so far are uncontrolled or are limited to very small 
numbers A systematic review of the few controlled studies showed equivocal results and 
found insuffi  cient evidence to support its use (Sinha, Silove, Wheeler, & Williams, 2006).

Nutrition

DIETARY INTERVENTIONS

Th e gluten-free casein-free (GFCF) diet is the most common biomedical intervention 
employed in children with autism. Th e rationale for this approach is the belief that food 
sensitivities, especially to gluten and casein are common in autism. Th ese sensitivities 
can then produce, not only gastrointestinal symptoms, but gut infl ammation and in-
creased intestinal permeability (“leaky gut”). Th e ensuing exposure to foreign proteins 
is believed to lead to many of the neurological and behavioral manifestations of autism. 
In general, for the GFCF diet, parents are advised to strictly avoid all foods containing 
gluten or casein for periods of 60 days or more.

Th e anecdotal evidence for the effi  cacy is abundant. In various support groups, list-
servs, and other situations bringing together parents of children with autism, the GFCF 
diet is oft en described as promoting signifi cant positive changes in gastrointestinal 
symptoms, language, socialization, and other autistic behaviors.

Th e research evidence is limited. Th ere are only two controlled studies of the gluten-
free, casein-free diet in the treatment of autism, but both showed positive results. In the 
fi rst study, by Knivsberg, ten matched pairs of children with autism were randomized 
to a GFCF diet or a placebo control for one full year (Knivsberg, Reichelt, Hoien, & 
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Nødland, 2002). Behaviors were then evaluated by blinded observers using the DIPAB, 
a Danish instrument for measuring autistic traits. Post-intervention, the diet group had 
a mean DIPAB rating of 5.60, signifi cantly (p = 0.001) better than the control group rat-
ing of 11.20. Specifi cally, social contact increased in 10 of 15 of the treated children, while 
ritualistic behaviors in that group decreased in 8 of 11 children. In the second study, by 
Lucarelli, autistic children were found to have decreased behavioral symptoms aft er 8 
weeks on a dairy elimination diet (Lucarelli et al., 1995).

It can be diffi  cult to balance the enthusiasm for this diet with the limited evidence. 
One problem is that the GFCF diet is oft en started in conjunction with a number of 
nutritional supplements and other interventions, making it diffi  cult to know if behav-
ioral or other improvements can be clearly attributed to the diet. Although it is a diffi  cult 
diet in terms of parental time and energy, there should little adverse eff ect if nutritional 
status, particularly weight and calcium intake, is monitored.

-----------------------------------------------------------------------------------------------------
Although there is much anecdotal evidence of the effi cacy of the GFCF diet for 
autism, research is limited. If recommended, it should be done when no other 
interventions are introduced.
-----------------------------------------------------------------------------------------------------

SUPPLEMENTS

Th ere are many nutritional supplements used in the treatment of autism, including 
omega-3 fatty acids, probiotics, zinc, vitamin B-6, and other multivitamin and mineral 
supplements.

OMEGA-3 FATTY ACIDS

Omega-3 fatty acids are widely used in the treatment of autism. Th e evidence for their 
use is not robust but is the results are encouraging. In a pilot study, 18 children were given 
an omega-3 fatty acid supplement (with 247 mg of omega-3s and 40 mg of omega-6s) 
for 3 months (Patrick & Salik, 2005). Th eir language skills were measured at baseline, 
and again aft er the three-month trial. Th ere was a highly signifi cant increase in language 
skills over a wide variety of measures. Next, a randomized double-blind placebo-con-
trolled study evaluated the eff ects of 1.5 mg total omega-3 fatty acids on children with 
autistic disorders accompanied by severe tantrums, aggression, or self-injurious behav-
ior (Amminger et al., 2007). Th is study, although small, did show signifi cant advantages 
of omega-3s over placebos.

Another study of relevance concerned the use of omega-3 fatty acids in developmen-
tal coordination disorder (DCD) (Richardson & Montgomery, 2005). While not part of 
the autistic spectrum, DCD is relevant because children with this disorder present with 
some of the features of autism spectrum disorders. In this double-blind controlled trial, 
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117 children were given either an omega-3 fatty acid supplement or placebo for three 
months. Treated children made startling gains in reading, spelling, and  mathematical 
skills compared to the placebo group. For example, the average reading scores in the 
treatment group advanced 9.5 months in 3 months, as opposed to an increase of 3.5 
months in the placebo group.

It should be noted that there are no well-accepted guidelines for the dosage of 
omega-3 fatty acids or the optimal ratio of DHA and EPA. Given the relatively low cost 
and safety of this intervention, it seems a reasonable approach, although it is clear that 
much more research is needed.

-----------------------------------------------------------------------------------------------------
There is good evidence that children with autism have a defi ciency of 
omega-3 fatty acids and suggestive evidence that omega-3 supplementation 
can be helpful in autism. Given the high safety profi le, this seems a reason-
able intervention.
-----------------------------------------------------------------------------------------------------

PROBIOTICS

Probiotics are used frequently in the biomedical treatment of autism. As discussed 
previously, it is speculated that children with autism have abnormal gut fl ora, as well 
as increased intestinal permeability. Unfortunately, treatment with antibiotics for pre-
sumed bowel bacterial overgrowth seems to result in only temporary changes in bowel 
fl ora. Probiotics are recommended in the hopes of normalizing bowel fl ora as well as 
healing the infl amed intestinal lining. Again, despite widespread use and anecdotal 
reports of effi  cacy, there have been no well-designed studies concerning the impact of 
probiotics in the treatment of autism.

ZINC

Zinc is one of the most widely recommended single minerals for children with 
autism. Much of the rationale for its use is based on research by Dr. William Walsh of the 
Pfeiff er Institute in Chicago, who found that copper to zinc ratios were increased in over 
85 of children with autism (Walsh, 2003). He also found that a dysfunction of metallothi-
onein, a protein involved in the regulation of these and other metals, was present in 99 
of 503 autistic children. Unfortunately, this research was published by the Pfeiff er Institute 
only and not in any peer-reviewed journals. Th ere are, at this point, no controlled studies 
indicating the effi  cacy and safety of zinc supplementation in the treatment of autism.

METABOLIC INTERVENTIONS

Th ere are a number of metabolic interventions that are intended to treat presumed 
defects in methylation, sulfation, and other metabolic processes. Th ese include the use 
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of methylcobolamin (methyl-B12), folic acid derivatives (folinic acid), and trimethylg-
lycine (TMG) or dimethylglycine (DMG). While one study did demonstrate correction 
of abnormal laboratory values of metabolic factors in autistic children, there has been 
no published randomized controlled trial to date demonstrating safety and effi  cacy of 
these interventions. Th is is an area ripe for well-designed intervention trials, especially 
as there is some evidence that children with autism and their families may, in fact, 
have an increased frequency compared with the general population of single nucle-
otide polymorphisms in the methylenetetrahydrofolate reductase (MTHFR) and other 
 methylation genes (James et al., 2006).

OTHER CAM THERAPIES

Complementary therapies such as homeopathy, craniosacral therapy and other manip-
ulative therapies, Reiki and other energy medicine modalities, biofeedback, and tra-
ditional Chinese medicine have all been employed. Th ere are scattered anecdotal 
reports of effi  cacy, but no research evidence exists to support their use in the treatment 
of autism.

ADHD

CONVENTIONAL APPROACH

ADHD is a developmental disorder consisting of diffi  culties with attention, distract-
ibility and impulsivity. It is felt to be a disorder of executive dysfunction, with imag-
ing studies showing abnormalities in the prefrontal cortex and other areas. Dopamine 
and norepinephrine are the main neurotransmitters suspected in the pathophysiology, 
and are the ones most aff ected by stimulant treatment. Th e most recent evidence is 
that ADHD is not a single disorder with a single dysfunction, but a multifaceted syn-
drome related to various genetic, biologic, environmental, and psychosocial factors. 
One recent study showed that cortical development in the prefrontal cortex in children 
with ADHD showed a 3-year delay compared with controls but normalized aft er that 
time, “suggesting that ADHD is characterized by delay rather than deviance in cortical 
maturation” (Shaw et al., 2007). Conventional treatment is classically based on a com-
bination of behaviormanagement and pharmacotherapy, usually the long-term use of 
stimulants such as methylphenidate and dextroamphetamine and their derivatives. An 
estimated 2.5 million children currently are currently taking stimulants in the United 
States (Nissen, 2006). Many studies have shown these medications to be eff ective in 
reducing ADHD symptoms in the short term but there are few longer term studies. Th e 
MMTA study is the longest study to have followed children over time (Satterfi eld et al., 
2007). Assigned to one of four groups, 579 children were evaluated for intensive mul-
ticomponent behavior therapy (Beh), intensive medication management (MedMgt), 
the combination (Comb), and routine community care (CC). At 14 months, the two 
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medicated groups improved signifi cantly compared to the other groups. At that time, 
the study became observational only. At 24 months there was still benefi t, although 
much less robust. However, a recent update showed that at 3 years all groups showed 
improvement over time, but treatment groups did not diff er signifi cantly on any mea-
sure at 36 months.

Adverse eff ects of stimulants occur in up to 30 of children with ADHD, com-
monly including gastrointestinal symptoms, decreased appetite, headaches, tics, and 
sleep problems (Schachter, Pham, King, Langford, & Moher, 2001). Some parents also 
complain of more subtle side-eff ects such as “teariness,” decreased joy or enthusiasm, 
irritability, or that their child “is just not himself or herself.” Th ese latter eff ects have 
not been formally researched. A recent FDA advisory panel recommended that a 
warning be issued for stimulants because of the substantial risk of hallucinations in 
children, which were estimated to be between 2 and 5 (New warning about ADHD 
drug, 2005).

-----------------------------------------------------------------------------------------------------
Although stimulants are generally effective in the short term, there 
remain questions about long-term effi cacy, and signifi cant side effects are 
common.
-----------------------------------------------------------------------------------------------------

Th e frequency of the use complementary or alternative medicine in children with 
ADHD is high. Although studies have varied, the most recent two studies have shown 
frequency of use of 64 and 67 respectively (Sinha & Efron, 2005; Siubberlield, 
Wray, & Parry, 1999). Modifi ed diet, vitamin and nutritional supplements, and herbal 
therapies were the most common treatments used. Parental discomfort with chil-
dren being on long-term stimulant medication and the fear of serious side-eff ects are 
among the most common reasons for seeking alternative care. Unfortunately, there 
are hundreds of products available over the Internet and elsewhere which purport 
to treat or even cure ADHD. Most of these have little or no research documenting 
their safety or effi  cacy. Th is emphasizes the need for health professionals to become 
familiar with both an integrative approach to ADHD and to the various CAM treat-
ments available.

INTEGRATIVE APPROACH

An integrative approach to the problem of ADHD begins with a thorough assessment 
both of the child as an individual, and of his relationship to the family, school, and com-
munity. It is essential that a practitioner take the time to talk to the child and parents, alone 
and together, as well as teachers, counselors, and other relevant persons. Standardized 
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evaluation forms such as the Conners or Vanderbilt are necessary but never suffi  cient 
to make the diagnosis. Th is type of assessment will avoid the common pitfall of misdi-
agnosing ADHD in children with such conditions as depression, anxiety, sleep apnea, 
a diffi  cult temperament, learning disabilities, and gift edness. Sometimes, the problem 
can be as simple as a misfi t between a child and his or her teacher or school. It should 
be remembered that such factors as parental depression, marital discord, or any abusive 
relationship could play a major role in both diagnosis and treatment options.

Given confi rmation of the diagnosis of ADHD what would be involved in a truly 
integrative approach to the problem? Before considering the various nutritional and 
CAM therapies available, it is important to emphasize that the child is not just a patient 
with ADHD, but a person with a unique set of strengths and challenges, both of which 
are highly eff ected by his or her physical and emotional environment. An integrative 
treatment plan should aim as much at supporting the child’s strengths and optimizing 
his family and social environment as it does at identifying and treating his individual 
weaknesses.

-----------------------------------------------------------------------------------------------------
A thorough evaluation of the child in the context of his family school and 
community is essential to making the diagnosis of ADHD. Standardized 
questionnaires are only a small part of the assessment.
-----------------------------------------------------------------------------------------------------

DIETARY MODIFICATIONS AND FOOD SENSITIVITIES

Nutritional interventions are the most common alternative to stimulants. Th ey are gen-
erally based on the assumption that children may be allergic or sensitive to some food 
protein, sugar, or additive, and that this sensitivity causes changes in behavior. Most 
professionals and families do not feel that these nutritional issues are the sole cause of 
ADHD, but that they can have signifi cant impact on the severity of symptoms.

Th e fi rst important attempt at nutritional intervention in ADHD was the Feingold 
diet (Feingold, 1975). In 1973, Feingold published his study claiming that 50 of treated 
children improved aft er elimination of all food colorings and naturally occurring sali-
cylates. Th is required the elimination of almost all processed foods and many fruits and 
vegetables. Despite its diffi  culty, this became an extremely popular diet. However, the 
results of subsequent research were mixed, failing to validate these fi ndings in many 
cases. A thorough review of these by Wender reaches the conclusion that the Feingold 
diet is most likely eff ective for, at most, a small percentage of children with ADHD 
(Wender, 1986). Th e Feingold diet, now called the Feingold program, is still quite pop-
ular, but focuses mainly on the elimination of artifi cial colors, fl avors, sweeteners, and 
certain preservatives with most natural salicylates eventually added back to the diet.
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However other more focused studies on artifi cial colors, fl avors, and preservatives 
demonstrate that these substances can defi nitely have an impact on ADHD or hyper-
active behavior. Bateman, in 2004, studied 273 three-year-olds with hyperactivity. 
Aft er an initial washout period, they were given a drink with either food coloring 
and sodium benzoate or placebo (Bateman et al., 2004). Th ere was a statistically sig-
nifi cant increase in hyperactivity in those given the active substance compared to 
placebo. McCann et al. (2007)  completed a double-blind, placebo-controlled study 
examining eff ects of artifi cial food coloring and additives (AFCAs) on hyperactive 
behavior in 3- to 4-year-old and 8- to 9-year-old children from the general popula-
tion. All children had AFCAs removed from their diet for the 6-week trial and then 
consumed either AFCA drinks or placebo. Th ere was increased global hyperactivity 
in the 3- to 4-year-olds and the 8- to 9-year-olds aft er consuming the AFCAs.

Other investigators have examined the role of allergy or sensitivity to certain foods 
ADHD. Egger, Carter, Graham, Gumley, and Soothill (1985) placed 76 children on 
an oligoantigenic or “few foods” diet in an open label trial, and 62 of these children 
improved. In the second, double-blinded placebo-controlled phase of the study, those 
children who reacted demonstrated signifi cantly increased ADHD symptoms when 
given the actual off ending foods compared to placebo. Carter et al. (1993) performed a 
very similar study with 59 of 78 children improving during the open trial and a positive 
result in the double blind aspect of the trial. Boris and Mandel (1994) employed a similar 
research design and the results were again signifi cant. Interestingly, in all cases, artifi cial 
colors and fl avors were among the most common off enders.

-----------------------------------------------------------------------------------------------------
There is good evidence that food sensitivities, especially to artifi cial colors 
and fl avors, may play a role in the pathophysiology of ADHD.
-----------------------------------------------------------------------------------------------------

Th e role of sugar is an area of controversy. Although many parents of children with 
and without ADHD notice adverse or hyperactive reactions to large amounts of sugar, 
research has not substantiated this connection. An excellent review of these studies by 
Scholl, Burshteyn, and Cea-Aravena (2003) addresses this issue and points out some 
methodological limitations that may be responsible for some negative studies.

For parents and practitioners attempting to determine if food sensitivities are pro-
voking or worsening ADHD symptoms, there are many practical diffi  culties. Th e oli-
goantigenic diet described is very diffi  cult and impractical for most families. Some 
practitioners use some type of modifi ed elimination diet, eliminating the most com-
mon food allergens, (such as wheat, dairy, corn, soy, chocolate, nuts, and citrus) as well 
as artifi cial colors and fl avors and preservatives, for some period of time. Th e foods are 
then reintroduced one by one. One can attempt to eliminate foods one at a time, but 
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if there is more than one food sensitivity, the eff ect can be attenuated. Th e use of food 
allergy testing is common, but even the more reliable IgE tests may not be specifi c or 
sensitive enough to predict behavioral food reactions. IgG and other “alternative” food 
testing has minimal research to justify its use.

An interesting area is that of the relationship of the glycemic index to hyperactive 
behavior. Although no studies have examined this issue, it makes sense that children 
who eat foods high on the glycemic index may have volatile blood sugar levels which 
are refl ected in their behavior. As Dr. David Ludwig of Boston’s Children Hospital 
states, ‘‘A child eats a breakfast that has no fat, no protein, and a high glycemic index—
let’s say a bagel with fat-free cream cheese. His blood sugar goes up, but pretty soon it 
crashes, which triggers the release of stress hormones like adrenaline. What you’re left  
with, at around 10 am, is a kid with low blood sugar and lots of adrenaline circulating 
in his bloodstream. He’s jittery and fi dgety and not paying attention. Th at’s going to 
look an awful lot like ADHD to his teacher’’ (Scholastic Parent & Child, 2007). Th is 
is an area in need of signifi cant research, given the dietary habits of many American 
children.

Nutritional supplements

OMEGA-3 FATTY ACIDS

Omega-3 fatty acids are the most used and well-researched nutritional supplements in 
the treatment of children with ADHD. Th ese are essential fatty acids, so termed because 
the human body cannot synthesize them and thus they must be supplied in the diet. 
Omega-3 fatty acids, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), 
have a number of important functions, one of which is that they are essential to normal 
brain development and function. A growing body of research indicates that children 
with ADHD may have low levels of omega-3 fatty acids (Burgess, Stevens, Zhang, & 
Peck, 2000).

A number of studies have looked at the treatment of ADHD with omega-3 fatty acid 
supplementation. Overall, these results have been positive, as detailed in a review by 
Richardson in 2006. In one study (Richardson, 2006), children with ADHD and learn-
ing disabilities were given omega-3s or placebo for 12 weeks, and those in the active 
treatment group had impressive improvements compared to placebo in all areas of 
ADHD (Richardson & Puri Basant, 2002). In a 2007 study by Sinn, 132 children were 
given either omega 3s(with GLA), the same supplement with micronutrients, or placebo 
(Sinn, & Bryan, 2007). Th ere were statistically signifi cant improvements in the treat-
ment groups versus the placebo, but no extra benefi t of adding micronutrients. Given 
the relative safety of omega-3s, and the positive research fi ndings, this would seem a 
very reasonable intervention. Th e total required dosage of omega-3 and the optimal 
ratio of DHA/EPA are not yet clearly delineated. Most studies use a combination of 
DHA and EPA, oft en up to 1000mg of total DHA and EPA.
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ZINC AND FERRITIN

Although a number of individual vitamins and minerals are used empirically in the 
treatment of ADHD, there has been little research in this area for the role of zinc, which 
has shown promise in several studies. In one, Zinc reduced hyperactivity impulsivity 
and socialization in ADHD children, but did not reduce inattention (Bilici et al., 2004). 

In another, adding zinc to methylphenidate treatment showed a statistically signifi cant 
improvement over methylphenidate alone (Akhondzadeh, Mohammadi, & Khademi, 
2004). In a 2005 study, serum zinc levels correlated positively with inattention in a group 
of American children with ADHD (Arnold et al., 2005).

Th ere have several studies about the role of iron in ADHD. Konofal showed that 
children who have ADHD had lower serum ferritin levels than children without 
ADHD and that the severity of symptoms correlated with low ferritin levels (Sever, 
Ashkenazi, Tyano, & Weizman, 1997). Th ese children were not anemic. In an open-
label study, iron supplementation was found to improve symptoms of ADHD in non-
anemic children; however as of yet there are no controlled studies of iron treatment 
for ADHD (Lozoff  & Georgieff , 2006). Lozoff  and others have shown that there are 
negative cognitive and neurophysiologic correlates to iron-defi ciency anemia in 
infancy, which may not resolve with later treatment (Lozoff  & Georgieff , 2006). From 
a global perspective, Galler has shown a higher incidence of defi cits in attention, as 
well as intelligence quotient, in children who had malnutrition as infants (Galler, 
Ramsey, Morley, Archer, & Salt, 1990).

Th ere are no good studies confi rming the eff ectiveness of any other vitamins or 
 minerals in the treatment of ADHD.

Electroencephalographic Biofeedback

Electroencephalographic biofeedback is a fascinating area of research and treatment 
for ADHD. It is based on the principle that the EEG pattern of children with ADHD is 
quantitatively diff erent than of children without ADHD, generally showing hypoarousal 
(with a decreased ratio of beta to theta waves) or sometimes hyperarousal. In one study, 
EEG analysis was over 85 sensitive and specifi c in distinguishing ADHD from non-
ADHD children (Chabot, Merkin, Wood, Davenport, & Serfontein, 1996). EEG bio-
feedback or neurofeedback uses a series of sessions, usually 30 to 50, to teach patients 
to alter their quantitative EEG to a more normal pattern. Th is is usually done using 
positive reinforcement in a video game or other format.

-----------------------------------------------------------------------------------------------------
As with autism, there is reasonable evidence that omega-3 fatty acid defi -
ciency is common in ADHD and that supplementation may be effective.
-----------------------------------------------------------------------------------------------------
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Th ere have been a number of controlled trials of EEG neurofeedback in ADHD, most 
reporting positive results (Butnik, 2005; Fuchs, Birbaumer, Lutzenberger, Gruzelier & 
Kaiser, 2003). However, other researchers point out signifi cant methodological fl aws 
to most of the studies, including small numbers, especially the lack of randomized 
assignment to treatment group and suitable control groups (Sandra & Russell, 2005). 
Since the children are receiving many hours of direct therapist time, wait-list controls 
or others not receiving similar attention may not be adequate. When neurofeedback is 
successful, it is unclear how well it generalizes to school and home situations and for 
how long. At this point, it would be fair to say that from a scientifi c standpoint, neuro-
feedback is a promising but not proven treatment for ADHD. From a practical point 
of view, the time commitment and fi nancial cost is substantial. However, if successful, 
the benefi ts of long-term improvement without pharmaceutical treatment would be 
signifi cant.

Homeopathy

Th ere have been a number of studies of homeopathy for the treatment of ADHD, many 
of them showing positive results, but only three randomized, controlled trials in the 
literature. Strauss reported improvement in treated patients versus placebo in children 
both taking and not taking methylphenidate (Strauss, 2000). A limitation of this study 
is that there were only fi ve children in each group. Frei did a larger randomized placebo-
controlled crossover study with 62 children who had responded to an initial open trial 
of homeopathy, and found signifi cant improvement in the treated versus placebo group 
(Frei et al., 2005). On the other hand, in another randomized trial, Jacobs found no dif-
ference between a placebo group and those treated with homeopathy (Jacobs, Williams, 
Girard, Njike, & Katz, 2005). Th e placebo children in this trial had a full homeopathic 
consult, the non-specifi c eff ect of which may have obscured the diff erence between 
groups.

Overall, given the relatively high safety and reasonable cost, homeopathic treatment 
is a reasonable alternative for those patients who are interested.

Traditional Chinese Medicine

Although no research trials of TCM appear in the usually reviewed medical journals, 
there have been a number of research studies concerning the treatment of ADHD with 
both acupuncture and Chinese herbal medicine. Several successful open trials were 
reported by Arnold in his 2001 review in the Annals of the New York Academy of Sciences 
(Arnold, 2001). In a Townsend Newsletter of 2003, Flaws describes six studies of TCM 
herbal treatment and acupuncture, some open and using methylphenidate treatment as 
a control group (Flaws, 2003). All of these showed eff ectiveness of the TCM modalities. 
Th ese are not randomized studies and research protocols in China may not meet cur-
rent western standards, but this information indicates the possibility that TCM may be 
an eff ective modality and should be investigated more thoroughly.



414 CLINICAL APPLICATIONS IN INTEGRATIVE PEDIATRICS

Botanicals

Th ere are a number of botanical products that have been used in the treatment of 
ADHD, but there are only three for which there is at least some scientifi c research. One 
open label study of a combination of ginkgo biloba and panax quinquefolius showed 
improvements in ADHD symptoms aft er 4 weeks of treatment (Lyon, Cline, Totosy de 
Zepetnek, Shan Pang, & Benishin, 2001). Since both of these herbs are known to have 
nootropic eff ects to improve memory and learning, there is a biological justifi cation 
to their use. However without any control group, one cannot draw conclusions about 
effi  cacy.

Pycnogenol, a standardized extract from the French Maritime pine tree (Pinus pinas-
ter) is widely touted as an eff ective treatment for ADHD. Aft er some positive case reports 
innon-randomized trials, Trebatická, in the European Journal of Pediatrics (2006) con-
ducted a randomized, placebo-controlled and double-blind study of pycnogenol in 61 
children with ADHD (Trebatická et al., 2006). Aft er 4 weeks of treatment, the treatment 
group improved signifi cantly compared to placebo. One month aft er treatment was 
discontinued, symptoms returned to baseline. Th e mechanism of action of pycnogenol 
is proposed to be increased production of nitric oxide, which regulates dopamine and 
norepinephrine release and uptake.

Th e third herbal product with research support is a combination of valerian and 
lemon-balm. Both of these herbs are widely known for their relaxant eff ects. In a study 
by Muller (2006), 918 children with hyperkinesis and dyssomnia were treated with for 
4 weeks with “Euvagel” a combination of valerian and lemon balm. Seventy percent of 
children with hyperkinesis and 80 with insomnia improved signifi cantly. Th ere were 
no signifi cant adverse eff ects. Th ere was, however, no control group. Also, the chil-
dren had some combination of hyperkinesis and dyssomnia, not ADHD. Th ere was no 
assessment of any symptoms related to concentration or distractibility.

Other Interventions

One small controlled trial of yoga for children with ADHD showed improvements in 
some of the variables tested but not others (Jensen & Kenny, 2004). Th e study was prob-
ably underpowered and needs to be repeated with a larger group. In another adolescents 
were randomized to massage therapy or simply relaxation therapy (Khilnani, Field, 
Hernandez-Reif, & Schanberg 2003). Both groups improved, but there was no signifi -
cant diff erence between the groups.

A recent book by Louv (2005) made the claim that lack of nature and green space 
is responsible for ADHD and other mental health disorders, coining the term “nature 
defi cit disorder.” Th is was based on anecdotal evidence only. However in a recent study 
by Kuo on this same topic, 450 parents completed a survey on the eff ects of “green” 
or non-green activities on the behavior of their children with ADHD (Kuo, & Taylor, 
2004). Th ere was a signifi cant tendency for the green activities to result in decreased 



Integrative Developmental/Behavioral Pediatrics 415

ADHD symptoms. Although this study clearly has limitations, it suggests a possible role 
for nature or natural settings which should be tested by more rigorous research.

An Integrative Approach to Sleep Problems
 in Children

Sleep problems are quite common in children, with 20–30 of children from infancy 
to adolescence having sleep disorders (Meltzer & Mindell, 2006; Mindell, Kuhn, Lewin, 
Meltzer, & Sadeh, 2006). Infants and younger children tend to have problems with bed-
time or nighttime awakening, while in adolescence changes in circadian rhythms and 
increased societal stress oft en result in sleep-onset insomnia and inadequate total sleep. 
Th ese sleep problems can have serious health-related consequences for both these chil-
dren and their families. Children with disturbed sleep have been shown to have poorer 
school performance, poorer function on tests of neurobehavioral function (including 
attentional issues), abnormal mood regulation, more health-related problems, and 
decreased overall quality of life (Dahl & Lewin, 2002; Mindell et al., 2006). Parents of 
children with sleep problems have also shown to have higher incidences of depression 
and poorer family functioning.

Although pharmaceutical interventions can be eff ective for sleep, they have a num-
ber of drawbacks, including alterations of normal sleep architecture, residual eff ects on 
cognitive functioning, physiologic side-eff ects, and the development of tolerance. An 
integrative approach would examine the problem in the context of the child, family, and 
community, and use a range of behavioral and other non-pharmaceutical treatments 
with less potential for harm.

BEHAVIORAL METHODS

Most sleep problems in babies and young children are problems of bedtime diffi  culties, 
delayed sleep-onset, and nighttime awakenings (excluding obstructive sleep apnea, a 
non-behavioral sleep problem usually requiring surgical intervention).Th ese are highly 
amenable to relatively simple behavioral interventions which, on the whole, are aimed 
at redefi ning the bedtime and sleep environment, especially as regards the parental 
regulation of and response to the child’s sleep. Th ese interventions, which include stan-
dardized bedtime routines, sleep hygiene, extinction, graduated extinction (i.e., the 
Ferber method) and others have been shown to have very high overall success. In fact, 
one review of 52 studies showed an across-the-board effi  cacy rate of 80 for behavioral 
treatment of sleep disorders of infants and young children (Tuchman, 2006). Th erefore, 
in this age group, behavioral interventions should always be the fi rst line of approach.

Adolescent sleep disorders tend to be those of an altered Circadian rhythm leading 
to later sleep onset and awakening. In itself, this would not be a problem, but the early 
awakening demanded by school schedules results in decreased sleep and overall sleep 
debt. Th is can have an impact on mood, attention, memory, behavior, and academic 
performance (Ozonoff  et al., 2005). Behavioral intervention in adolescence would be 
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based on regulation of sleep hygiene, and perhaps, on a community level, of chang-
ing school hours to account for these physiological diff erences. Most sleep problems, 
especially in younger children, will respond very well to relatively simple behavioral 
interventions.

MIND-BODY INTERVENTIONS

Mind-body interventions such as self-hypnosis, guided imagery, and relaxation are used 
by many practitioners with great eff ectiveness. Th ere are a number of case reports, but 
no controlled studies addressing this issue in children. Th is is, however, an intervention 
with almost no risk of harm, reasonable cost, and the potential to solve sleep problems 
by allowing the child to draw upon his or her own resources. In my own practice and 
those of my colleagues, I have seen long-term sleep problems resolve with one teaching 
session accompanied by an audiotape sent home for practice.

Music therapy has long been used informally by parents, and formally by practi-
tioners to treat sleep disorders. In one study, music therapy was compared to chloral 
hydrate for the purpose of inducing sleep in children about to have an EEG (Loewy, 
Hallan, Friedman, & Martinez, 2006). Ninety percent of the children were successfully 
sedated with music therapy without additional intervention, as opposed to only 50 of 
those treated with chloral hydrate.

BOTANICALS

Th ere are many botanicals which have been used to treat sleep disorders. I will focus on 
those of well-established safety; valerian, lemon balm, and German chamomile. All of 
the above have been used for centuries for relaxation and insomnia, and all are on the 
US GRAS (Generally Recognized as Safe) list in the amounts usually found in foods. 
Short-term studies have shown safety in all of the above, but no long-term studies in 
children are available (Natural Medicines Comprehensive Data Base).

A number of studies have shown that valerian is eff ective for sleep disorders in both 
adults and children. In the previously cited study in the ADHD section, a valerian 
lemon-balm combination was shown to improve dyssomnia as well as hyperkinesis in 
children with both problems (Muller, 2006). In another small, placebo-controlled study 
in children with intellectual defi cits, valerian reduced sleep latency, increased total sleep 
time, and improved total quality of sleep (Francis & Dempster, 2002). Numerous stud-
ies have demonstrated that valerian has no negative behavioral eff ects during waking 
hours. However, many practitioners do not appreciate that it usually takes 7 to 28 days 
for the full eff ect of valerian to occur, making it a more useful long-term than short-
term treatment. Its rather unpleasant smell and taste can also be a limiting factor.

Chamomile has been used eff ectively for infants with colic in at least two studies, but 
it is unclear if this is related to a sedative or a gastrointestinal eff ect (Gardiner, 2007). 

Th ere are no studies of chamomile as a treatment for insomnia in children.
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Aromatherapy is oft en felt to be eff ective in the treatment of insomnia, lavender being 
one of the more commonly used oils. A single-blind randomized study in middle-aged 
adults showed good effi  cacy for mild insomnia, as did another study with college-age 
females, but there have been no studies in children (Lee & Lee, 2006; Lewith, Godfrey, 
& Prescott, 2005).

MELATONIN

Melatonin is commonly used in the treatment of sleep disorders in children. Several 
studies have shown it to be eff ective in both normal children and those with develop-
mental disorders (Pillar et al., 2000; Ross, Davies & Whitehouse, 2002; Smits et al., 
2003). Although only 0.1 to 0.3 mg of melatonin would replicate naturally occurring 
peak melatonin levels, most studies have used 1 to 5 mg/dose. Melatonin appears to 
be safe in children at these doses in the short term, however, there are no long-term 
safety studies. Melatonin has many non-sleep related functions, including a role in 
gonadal development and immunity, and it should not be assumed that there cannot 
be long-term safety issues. Melatonin appears to be a safe and eff ective treatment for 
pediatric sleep problems on a short-term basis. Th ere is no safety data for long-term 
treatment.

Conclusion
For both autism and ADHD, here are a number of treatment modalities that can be 
part of an integrative approach. Although few of these have been definitively proven 
to be efficacious, many show promise and have very low potential for harm. Thus, 
while further research proceeds, it seems reasonable for physicians to become aware 
of these various approaches and be willing to discuss, recommend, or monitor them 
in those families who so desire. Sleep problems are predminent in our children 
and may have significant behavioral consequences. Behavioral interventions are 
often effective, and can be supplemented with several effective non-pharmacologic 
approaches.

Oxford Chapter Autism Case

David is a 3-year-old boy who comes to see you after being recently diagnosed 
with autism by a pediatric neurologist. His parents state that they were 
told that speech and occupational therapy were the only viable therapeu-
tic options, along with a special preschool. His parents are distraught and 
wonder if there is anything else that can be done.



Pregnancy and delivery: He was the product of a normal pregnancy. Delivery 
was somewhat complicated by a tight nuccal cord and a diffi cult vacuum 
extraction, but Apgars were 6 and 8 and his neonatal course was benign.

Development:
—Never developed any language.
—No words, only occasional babbling. Seems to understand some 
language—No hx regression
—Gross fi ne motor WNL; mildly delayed fi ne motor.
—Minimal eye contact, frequent fl apping and staring at lights.

PMH
—He was a very colicky infant who was treated early for gastroesopha-
geal refl ux. Several formula changes were attempted and he ended up on 
Nutramigen until 1 year old. However he seemed to be able to tolerate milk 
after that.
—David has had chronic loose to watery stools his entire life. Parents were 
assured these were normal for his age.
—Chronic nasal congestion with multiple ear infections treated with 
antibiotics.

Diet
—Very picky eater. Likes “white” foods, especially macaroni and cheese 
and bread.
—Rarely eats fruits and vegetables.

ROS
Nose—chronic congestion.
Abdomen—watery stools, sometimes appears to be experiencing abdom-
inal pain.
Skin—dry, intermittent eczema.

Relevant PE
General—little eye contact, frequent fl apping, no spontaneous language, 
some echolalia.
Eyes—prominent allergic shiners.
Nose—congested.
Skin-dry, with eczematous patches.

Neuro-Gross motor normal (nl), fi ne motor delayed, no focal fi ndings.
Questions
1. What treatments would you recommend for this child?
2. Do you think some type of elimination diet would be helpful?
3. What supplements could be useful?
4.  Besides a biomedical approach, are there other CAM therapies that might 

be worth trying?
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KEY CONCEPTS

Pediatric functional gastrointestinal disorders (FGIDs) are  ■

increasingly conceptualized from a biopsychosocial perspective, 
which acknowledges the reciprocal infl uences of multiple physi-
ological, psychological, and environmental factors and their 
interactions along the central nervous system/enteric nervous 
system or “brain-gut” axis.
Despite the existing evidence base for conventional treatments  ■

of FGIDs, not all children benefi t from these treatments and 
interest in complementary and alternative approaches has been 
growing.
Biofeedback and self-hypnosis are mind-body therapies that have  ■

been found eff ective in treating childhood functional abdominal 
pain (FAP).
Peppermint oil has been shown to reduce pain severity in adoles- ■

cents with irritable bowel syndrome, one subtype of FAP.
Literature on CAM therapies and constipation/encopresis sug- ■

gests that self-hypnosis, massage, and refl exology have clini-
cal potential and are safe complements to the more established 
treatments of dietary fi ber, increased water consumption, and 
biofeedback.
Existing literature on CAM approaches for pediatric FGIDs con- ■

sists mostly of case series and single case reports, and more rigor-
ous clinical research, including studies of the placebo response, 
will be critical for the growth of the fi eld.



INTERESTING IDEAS

Increased fi ber with biofeedback-assisted low arousal was eff ec- ■

tive and effi  cient as a treatment modality for FAP (p. 429).
Children who had 4-weekly sessions of guided imagery with  ■

progressive muscle relaxation were more likely than a compari-
son group to have 4 or less days of abdominal pain each month 
and no missed activities (p. 430).
Aft er 2 weeks, 75 of adolescents with IBS receiving peppermint  ■

oil had reduced severity of abdominal pain (p. 432).
Abdominal massage is an easily learned technique that can  ■

encourage peristalsis, relieve fl atulence, precipitate bowel open-
ing, and retrain bowel function in children with constipation/
encopresis (p. 440).
Children undergoing six sessions of refl exology which replaced  ■

enemas had more frequent stools and less soiling accidents 
(p. 441).

■

Functional gastrointestinal (GI) disorders are characterized by “chronic or 
persistent (GI) symptoms occurring in the absence of biochemical or struc-
tural abnormalities, tissue damage, or infl ammation” (Fleischer & Feldman, 

1999). Functional abdominal pain (FAP) and constipation/encopresis are the most 
common functional GI disorders in children and adolescents. Consistent with 
other functional GI disorders, these disorders are increasingly conceptualized from 
a biopsychosocial perspective, which acknowledges the reciprocal infl uences of 
biological, psychological, and social contributing factors. Despite the existing evi-
dence base for conventional treatments, interest in complementary and alternative 
medicine (CAM) approaches to these disorders has been growing. In this chapter, 
we will review the existing literature on CAM approaches for FAP and constipa-
tion/encopresis in children and adolescents. Our focus is on those approaches that 
have undergone formal evaluation. For that reason, certain potentially useful but, 
as of yet, unevaluated treatments will not be described. Th e National Center for 
Complementary and Alternative Medicine (NCCAM), grouping of CAM practices 
into fi ve domains (Whole Medical Systems, Mind-Body Medicine, Biologically 
Based Practices, Manipulative and Body-Based Practices, and Energy Medicine), 
will be used.
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Functional Abdominal Pain
Functional abdominal pain refers to abdominal pain that is not associated with a 
 specifi c physical or organic cause. Th ere is no serious, life-threatening illness underly-
ing the pain. Historically, the term “recurrent abdominal pain” (Apley, 1975; Apley & 
Naish, 1958) was used to refer to FAP. More recently, the symptom-based classifi cation 
of FAP by the Rome team has grown in popularity (Rasquin et al., 2006). Studies of the 
prevalence of FAP have found disparate results, with rates ranging from 9 to almost 
25 (Apley & Naish, 1958; Oster, 1972). In general, population-based studies suggest 
that FAP is experienced by 10–15 of school-age children (Apley, 1975; Apley & Naish, 
1958) and almost 20 of middle school and high school students (Hyams, Burke, Davis, 
Rzepsaki, & Andrulonis, 1996). As children grow older, the incidence of FAP appears to 
decrease in boys but not girls (Apley & Naish, 1958; Stickler & Murphy, 1979) As noted, 
FAP is increasingly viewed from a biopsychosocial perspective (e.g., Drossman, 2000; 
Walker, 1999). Th is perspective acknowledges the reciprocal infl uences of multiple 
physiological, psychological, and environmental factors and their interactions along the 
central nervous system/enteric nervous system or “brain-gut” axis. For example, a child 
with abdominal pain but with no psychosocial problems as well as good coping skills 
and social support is predicted to have a better outcome than the child with pain as well 
as coexisting emotional diffi  culties. Th e child’s clinical outcome (e.g., daily function and 
quality of life) is predicted, in turn, to aff ect the severity of the disorder.

Much of the interest in CAM approaches for pediatric FAP stems from the fact that 
not all children benefi t from conventional treatments (reassurance and general advice, 
symptom-based pharmacological therapies, and psychological/behavioral treatments). 
Currently, the empirical support for CAM treatments lags behind the interest level but is 
growing. In our literature search, we identifi ed papers on the following CAM interven-
tion strategies: Chinese herbal medicine, biofeedback, self-hypnosis, yoga, acupunc-
ture, various probiotics, peppermint oil, and other biologically based practices. Some 
of the studies included child as well as adult participants. Th ese studies were not limited 
to children with pain of a functional nature, and some included children with organic 
pain as well. At present, case series and single case reports outnumber  randomized 
controlled trials of CAM practices.

WHOLE MEDICAL SYSTEMS

Chinese Herbal Medicine

Th e use of herbs is a practice of traditional Chinese medicine, which is based on the 
concept that disease results from disruption in the fl ow of qi and imbalance in the forces 
of yin and yang. Two studies (Bensoussan et al., 1998; Leung et al., 2006) examined the 
treatment of irritable bowel syndrome (IBS), a subtype of FAP, with traditional Chinese 
herbal medicine, and reported confl icting results. In a randomized controlled trial of 
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116 (adult) patients who fulfi lled Rome’s criteria for a diagnosis of IBS, Bensoussan 
and colleagues (1998) found that Chinese herbal formulations off ered improvement in 
symptoms for some patients with IBS. Patients were randomly assigned to 1 of 3 treat-
ment groups: individualized Chinese herbal formulations (n = 38), a standard Chinese 
herbal formulation (n = 43), or placebo (n = 35). Th ey received 5 capsules 3 times daily 
for 16 weeks and were evaluated regularly by a traditional Chinese herbalist and by a 
gastroenterologist. Compared with patients in the placebo group, patients in the active 
treatment groups (individualized and standard Chinese herbal medicine) had signifi -
cant improvement in bowel symptom scores as rated by patients and by gastroenterolo-
gists and signifi cant global improvement as rated by patients and by gastroenterologists. 
Patients reported that treatment signifi cantly reduced the degree of interference with 
life caused by IBS symptoms. At the conclusion of 16 weeks of treatment, Chinese 
herbal formulations individually tailored to the patient proved no more eff ective than 
standard Chinese herbal medicine treatment. On follow-up 14 weeks aft er the comple-
tion of treatment, only the individualized Chinese herbal treatment group maintained 
improvement.

In contrast to this, Leung et al. (2006) found that the use of a standard preparation 
of traditional Chinese medicine extracts did not lead to global symptom improvement 
in 119 patients that fulfi lled Rome criteria for diarrhea-predominant IBS. Patients were 
randomized to receive a standard preparation of traditional Chinese medicine extracts 
that contained 11 herbs (n = 60) or a placebo with similar appearance and taste (n = 59) 
for 8 weeks aft er a 2-week run-in period. Th ere was no signifi cant diff erence in the pro-
portion of patients with global symptom improvement between the traditional Chinese 
medicine and placebo groups at week 8 and at week 16. Moreover, there was no diff er-
ence between the two groups in individual symptom scores and quality-of-life assess-
ment at all time points.

Together, these studies suggest that individualized Chinese herbal treatment, as 
compared to standard Chinese herbal medicine, shows more promise for off ering 
sustained improvement in symptoms for some patients with IBS. In light of the con-
fl icting results, however, more studies examining traditional Chinese herbal treat-
ment are clearly needed. Studies examining (1) the relative therapeutic effi  cacy of 
individualized and standard Chinese herbal treatment, and (2) the use of these treat-
ments specifi cally with children and adolescents will be necessary to characterize the 
role of traditional Chinese medicine in the management of IBS and other types of 
childhood FAP.

Mind-Body Medicine

BIOFEEDBACK Various types of biofeedback therapy have been used to treat FAP. 
Electrocardiogram (ECG) and pneumograph (PNG) biofeedback provide the patient 
and the practitioner with valuable information for eff ective treatment of FAP. ECG bio-
feedback devices have the capability to separate cardiac rhythms into separate spectral 
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bands and are able to calculate the patient’s vagal tone, an indicator of their autonomic 
nervous system’s ability to achieve and maintain homeostasis. By watching the display of 
moment-to-moment psychological activity with the patient, the practitioner can coach 
the patient in resonant frequency training by instructing him or her to increase activity 
in the low-frequency range and decrease activity in the very low- and high-frequency 
ranges. Th is method of focusing on the “peak” of activity in the low frequency range is 
an effi  cient method of familiarizing the patient with his or her own unique physiological 
response. Th e practitioner and patient can also validate the intervention by monitoring 
session-to-session improvements and comparing them to changes in the patient’s pain 
frequency or severity.

Pneumograph biofeedback monitors respiratory activity to facilitate training 
in abdominal breathing a particularly helpful treatment for FAP. With strain gauges 
around both the chest and abdomen, the patient learns to decrease chest movement 
and increase abdominal movement. Th e practitioner also explains the eff ects of shallow 
breathing and demonstrates with a capnometer, when available. With this guidance, the 
patient learns to breathe fully, slowly, and evenly, utilizing the diaphragm muscle.

Additionally, electrodermograph (EDG) biofeedback consisting of skin conduc-
tance/resistance can be used for training the patient to reduce worry and anxiety, ther-
mal biofeedback measuring peripheral skin temperature can be used to vasodilate and 
enhance blood fl ow, and electromyography (EMG) can be used to train the patient in 
muscle relaxation, if indicated. Each of these types of biofeedback provides immediate 
feedback, which assists the learning process as well as the patient’s sense of control and 
understanding of personal physiology.

In a study examining biofeedback as one component of a behavioral treatment pro-
tocol for FAP, Humphreys and Gervitz (2000) compared four diff erent treatment pro-
tocols using a pre-test/post-test control group design. Participants in the research were 
64 children and adolescents with FAP. Th ey were randomly assigned into four groups: 
(1) fi ber-only comparison group; (2) fi ber and skin temperature biofeedback; (3) fi ber, 
skin temperature biofeedback, and cognitive-behavioral procedures; and (4) fi ber, skin 
temperature biofeedback, cognitive-behavioral procedures, and contingency manage-
ment training for parents. Th e results revealed that all groups showed improvement in 
self-reported pain. Th e active treatment groups, however, showed signifi cantly more 
improvement than the fi ber-only comparison group. Because the addition of cognitive-
behavioral parent support components did not seem to increase treatment eff ective-
ness, the authors concluded that increased fi ber with biofeedback-assisted low arousal 
was eff ective and effi  cient as a treatment modality for FAP.

SELF-HYPNOSIS Hypnosis is an altered state of awareness within which an individ-
ual experiences heightened suggestibility. Self-hypnosis refers to the use of hypnosis 
by an individual to achieve a personal goal. It is a simple, non-invasive self-regulation 
technique that has been used to treat various pediatric health conditions, including 
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FAP. Weydert and her colleagues (2006) evaluated the two primary components of 
pediatric hypnotherapy—relaxation and mental imagery—as treatment for FAP in a 
randomized controlled trial of 22 children, aged 5–18 years. Participants were ran-
domized to learn either breathing exercises alone or guided imagery with progressive 
muscle relaxation. Both groups had 4-weekly sessions with a therapist. Children who 
learned imagery with relaxation had a signifi cantly greater decrease in the number of 
days with pain than those who learned breathing exercises alone aft er 1 and 2 months. 
Th ey also had a signifi cantly greater decrease in days with missed activities aft er 1 and 
2 months. During the 2 months of follow-up, more children who had learned relax-
ation and mental imagery met the threshold of ≤ 4 days of pain each month and no 
missed activities.

Additional evidence for the therapeutic effi  cacy of self-hypnosis is found in sev-
eral case series reports. In four of fi ve FAP patients, Anbar (2001) found that pain 
resolved within 3 weeks aft er a single session of self-hypnosis instruction. Sokel, 
Devane, and Bentovim (1991) reported that all six of their FAP patients were able 
to use self-hypnosis to reduce or remove pain so that they were able to resume nor-
mal activities within a mean period of 17.6 days. Browne (1997) reported that seven 
children with FAP were treated with brief hypnotherapy and subsequently rated at 
follow-up as improved. Finally, Ball, Shapiro, Monheim, and Weydert (2003) found 
that children with long-standing FAP that was refractory to conventional therapy 
had a decrease in their complaints of pain during and following relaxation and men-
tal imagery.

YOGA In 2006, Kuttner and colleagues conducted a preliminary randomized study 
of yoga as a treatment for adolescents with IBS. Participants were 25 adolescents aged 
11–18 years with IBS, who were randomly assigned to either a yoga or wait list con-
trol group. Before the intervention, both groups completed questionnaires assessing 
gastrointestinal symptoms, pain, functional disability, coping, anxiety, and depres-
sion. Th e yoga intervention consisted of a 1-hour instructional session, demonstration 
and practice, followed by 4 weeks of daily home practice guided by a video. Aft er 4 
weeks, adolescents repeated the baseline questionnaires. Th e wait-list control group 
then received the yoga intervention and 4 weeks later completed an additional set of 
questionnaires. Adolescents who completed the intervention reported lower levels of 
functional disability, less use of emotion-focused avoidance, and lower anxiety follow-
ing the intervention than adolescents in the control group. When the pre- and post-
intervention data for the two groups were combined, adolescents had signifi cantly 
lower scores for gastrointestinal symptoms and emotion-focused avoidance following 
the yoga intervention. Adolescents found the yoga to be helpful and indicated they 
would continue to use it to manage their IBS. Additional research on the benefi ts of 
yoga will be important for establishing its clinical eff ectiveness for IBS and other sub-
types of FAP.
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COGNITIVE-BEHAVIORAL PROCEDURES Cognitive-behavioral procedures such as 
self-management training for children (e.g., distraction techniques, progressive muscle 
relaxation, coping statements) and contingency management training for parents (e.g., 
reinforcement of well-behavior, ignoring nonverbal, pain behaviors) have emerged as a 
probably effi  cacious treatment for childhood FAP (e.g., Sanders et al., 1989, 1994). Th ese 
procedures were considered CAM in the past but have become mainstream treatments 
for FAP.

Energy Medicine

ACUPUNCTURE Acupuncture is practice of traditional Chinese medicine that seeks to 
aid healing by restoring the yin-yang balance and the fl ow of qi. A prospective, blinded, 
sham acupuncture-controlled trial of traditional Chinese acupuncture (Forbes et al., 
2005) found that acupuncture was relatively ineff ective in treating IBS. Participants in 
this research were 60 patients with well-established IBS. Patients in treated and sham 
groups improved signifi cantly during the study. Several secondary outcome measures 
favored active treatment, but an improved symptom score occurred more oft en with 
sham therapy. For no criterion was statistical signifi cance approached.

Two additional acupuncture studies were identifi ed. Yanhua and Sumei (2000) 
reported on the treatment of 86 cases of epigastric and abdominal pain by scalp acu-
puncture. Signifi cant improvement resulted from the insertion of just a few needles. 
Xiaoma (1988) described electroimpulse acupuncture treatment of 110 cases were clini-
cally cured with disappearance of symptoms and signs. Th ese studies had mixed age 
samples and, like the hypnotherapy studies, were not prospective controlled investiga-
tions. Th e latter study assessed children with presumably organic pain, and the extent 
to which its fi ndings can be generalized to FAP is uncertain.

Biologically Based Practices

LACTOBACILLUS In a double-blind randomized controlled trial, Gawronska et al. (2007) 
found that Lactobacillus rhamnosus GG (LGG) appeared to moderately increase treatment 
success, particularly among children with IBS. One hundred and four children who ful-
fi lled the Rome II criteria for functional dyspepsia (FD), IBS, or FAP were assigned to 
receive LGG (n = 52) or placebo (n = 52) for 4 weeks. For the overall study population, those 
in the LGG group were more likely to have treatment success (no pain) than those in the 
placebo group (25 versus 9.6). For children with IBS (n = 37), those in the LGG group 
were more likely to have treatment success than those in the placebo group and reduced 
frequency of pain, but not pain severity. For the FD group and FAP group, no diff erences 
were found.

In contrast, another double-blind randomized control trial (Bausserman & Michail, 
2005) found that LGG was not superior to placebo in the treatment of abdominal pain 
in children with IBS but may help with perceived abdominal distention. Fift y children 
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fulfi lling Rome II criteria for IBS were given LGG or placebo for 6 weeks. No diff er-
ence in other gastrointestinal symptoms, except for perceived abdominal distention, 
was seen.

Niv, Naft ali, Hallak, and Vaisman (2005) reported that IBS symptoms did not improve 
with probiotic treatment with Lactobacillus reuteri. Fift y-nine patients with IBS were 
randomized for treatment in a double-blind, placebo-controlled 6-month trial, and 39 
concluded the study. Both groups (treatment and placebo) improved signifi cantly in 
all the studied parameters with no signifi cant diff erences between groups. Th e authors 
reported that a strong placebo eff ect and a lack of uniformity of the IBS population may 
have hindered a clearer demonstration of the eff ect.

BIFIDOBACTERIUM INFANTIS 35624 Whorwell et al. (2006) provided preliminary 
evidence that Bifi dobacterium infantis 35624 may have utility in IBS. Aft er a 2-week 
baseline, 362 primary care IBS patients, with any bowel habit subtype, were randomized 
to either placebo or freeze-dried, encapsulated B. infantis at a dose of 1 × 106, 1 × 108, or 
1 × 1010, cfu/mL for 4 weeks. B. infantis at a dosage level of 1 × 108 cfu was signifi cantly 
superior to placebo and all other bifi dobacterium doses for abdominal pain, a com-
posite score for IBS symptoms and scores for bloating, bowel dysfunction, incomplete 
evacuation, straining, and the passage of gas.

PEPPERMINT OIL In a randomized, double-blind controlled study (Kline, Kline, 
DiPalma, & Barbero, 2001), 42 children with IBS were given pH-dependent, enteric-
coated peppermint oil capsules or placebo. Aft er 2 weeks, 75 of those receiving pep-
permint oil had reduced severity of pain associated with IBS.

ARTICHOKE LEAF EXTRACT In a double-blind, randomized controlled trial (Holtmann 
et al., 2003), 247 patients with FD were recruited and treated with either a commercial 
artichoke leaf extract (ALE) or a placebo. Th e overall symptom improvement over the 
6 weeks of treatment was signifi cantly greater with ALE than with the placebo. Patients 
treated with ALE showed signifi cantly greater improvement in global quality-of-life 
scores.

FOLK REMEDIES (TEA) A study of folk remedies for a Hispanic population (Risser 
& Mazur, 1995) found that tea (chamomile, cinnamon, honey, and lemon) was com-
monly used to treat childhood abdominal pain. Participants were 51 Hispanic care-
givers, mostly mothers, attending a primary care facility serving a primarily Hispanic 
population. Th e authors failed to specify whether the children’s pain was functional or 
organically caused. No outcome data were reported.

CONSTIPATION/ENCOPRESIS
Constipation not only refers to infrequent stooling (<3 bowel movements/week) but 
also includes hard or large stools that may be accompanied by pain. Constipation is not 
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a disease but a symptom that is common among children. Encopresis, a term coined 
in the 1920s (Potosky, 1925), refers to the involuntary loss of stool causing soiling acci-
dents in the underwear. It is the appropriate medical term when the child is over 4 
years old and the diagnosis has been deemed functional, that is, not secondary to 
other physical or organic causes. Constipation and encopresis are common in pediat-
ric patients and may constitute up to 25 of referrals to pediatric gastroenterologists 
(Loening-Baucke, 1993).

Th e standard medical treatment for constipation and fecal soiling is a combination 
of stool soft eners, enemas, and/or suppositories for disimpaction (clearing a large, hard 
fecal mass that has accumulated in the rectum) and maintaining frequent bowel move-
ments. A combination of patient education, a bowel training program of timed toilet 
sitting aft er meals, and other behavioral techniques are frequently used. Th ough these 
strategies are oft en eff ective, there is a great deal of interest in CAM approaches to 
constipation/encopresis.

WHOLE MEDICAL SYSTEMS

Homeopathy

Homeopathy is a system of medical treatment that was developed in the 1800s. It is 
based on the law of dilutions—the more dilute the remedy, the more power it has to 
heal a patient’s symptoms—and the law of similars—a remedy that causes a symptom is 
used to treat the same symptom in a sick person, or “like cures like.” In an observational 
case series (Olsen, 2003), a homeopathic treatment with Sanicula aqua, a mineral water 
from Ottawa, Illinois, was used to treat constipation in children. Th ree children, ages 
1 ½ to 3 years, were given this mineral water with good results 1 month to 1 year later. 
Th ere was no evidence cited to suggest that Sanicula aqua has curative properties that 
are not in plain water.

In another case series (Hossain, 2006), a 7-year-old boy with severe constipation 
was successfully treated with the homeopathic remedy, Carcinosin. Th e text did not 
defi ne Carcinosin or speculate as to why it worked. Th ere were two adult patients in 
this case series, and both responded to the remedy as well. Because the report provided 
little specifi c information, Carcinosin cannot as of yet be recommended for treatment 
of childhood constipation.

A case report described homeopathic treatment in an 8-month-old boy with chronic 
constipation and Hirschsprung’s disease (Higley, 1998). Th e extent of the bowel involve-
ment with Hirschsprung’s was not detailed. Th e boy was given a bowel nosode, Morgans 
Gaertners 200, which is made from bacteria growing in the bowel, and its remedy, 
lycopodium 30. Later, silica 500 and its bowel nosode, Gaertners Bach 200, were added. 
Sulfur 30 was given to treat eczema separately. No information was presented about the 
substances given nor was any follow-up evaluation done. Higley reported that “a few 
months later,” the boy no longer needed laxatives and was given prune juice, a home 
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remedy laxative. Since this 8-month-old boy was in an age range at risk for potentially 
fatal enterocolitis secondary to Hirschsprung’s disease, this treatment cannot be recom-
mended for this children this age.

Overall, published reports on homeopathic approaches for childhood constipation/
encopresis have not been specifi c about the remedies given and their mechanisms of 
action. Th e infrequent case reports found on these practices underscore the limitations 
of this literature, including the lack of standardization and the possible dangers in some 
homeopathic therapies. Little rigorous clinical research on homeopathic approaches 
currently exists.

Chinese Herbal Medicine

Ohya and colleagues (2003) described the use of a traditional Chinese herbal medi-
cine, Dai-kenchu-to (DKT), to treat children with obstructive bowel diseases. DKT 
is composed of ginseng root, zanthoxylum fruit (pepper), dried ginger rhizome, and 
maltose powder. Ohya et al. treated 46 pediatric patients over a 5 ½ year period, 21of 
whom had chronic constipation. Ages of the subjects ranged from 5 months to 15 years. 
Six children in this study had postoperative ileus, and 12 had constipation, some with 
obstructive symptoms aft er large abdominal surgeries (one with anorectal anomaly, 
three with Hirschsprung’s disease, two with functional bowel obstructions, and one 
with SMA syndrome). DKT was mixed with 5–10 ml warm water and given two to three 
times daily. Bowel movements were evaluated 2 to 4 weeks later. Successful laxation was 
achieved in 18 of the 21 children with chronic constipation, and DKT was subsequently 
discontinued in 15 of the 18. Of the 46 total children and adolescents, 39 patients (85) 
improved. Th ere were no side eff ects or risks of DKT reported. Long term follow up 
data were not available.

Th is study was done by pediatric surgeons who were vigilant to rule out Hirschsprung’s 
disease and ready to move to exploratory laparotomy in a timely manner if DKT failed 
to relieve the abdominal distention and open up the bowels. Th e study did not report 
objective data to support its fi ndings, such as anorectal manometric values or clinical 
scoring, but the clinical results are encouraging.

Iwai and colleagues (2006) measured the eff ect of DKT on anorectal manometric 
parameters for 10 children (ages 6–13 years, mean 8.6 years) with severe chronic con-
stipation and 5 children (ages 7–17 years, mean 11.5 years) with severe constipation aft er 
surgery for anorectal malformations. On the basis of their clinical scoring system, it 
appeared that rectal reservoir function, as measured with manometry, improved sec-
ondarily in response to normal bowel habits. Because of the small number of patients, 
the signifi cance of this improvement could not be statistically analyzed.

Th ough these studies of DKT are encouraging, more rigorous research is clearly 
needed. Randomized controlled trials with larger samples will be important for bet-
ter evaluating clinical effi  cacy. As with Ohya et al. (2003), special precautions may be 
 necessary for certain patients who are medically at-risk .
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Ayurveda

In India, Ayurveda is the most popular indigenous constipation medicine. Ayurveda, 
which literally means “the science of life,” is a whole medical system that aims to inte-
grate the body, mind, and spirit to prevent and treat disease. Th e principles and prac-
tices of Ayurveda were fi rst recorded in Sanskrit in 400 BC, but the specifi c substances 
used and their proportions are oft en elusive.

Ramesh and colleagues (1998) used Misrakasneham, an Ayurvedic liquid which 
contains 21 herbs, castor oil, ghee, and milk, with cancer patients with opioid-induced 
constipation. Misrakasneham is a liquid purgative and has been in the Ayurvedic for-
mulary for 13 centuries. Fift y patients participated in this study, one of which was 
15 years old and the rest were adults. All had advanced cancer and were treated in a 
palliative care unit. Th e patients were randomly assigned to two groups, one receiv-
ing Misrakasneham and the other getting Sofsena, a stimulant laxative that contains 
Senna. Th e specifi c doses or proportions were not reported. Th e authors concluded 
that although there was no signifi cant diff erence between the two groups, the results 
indicated that Misrakasneham was taken in smaller amounts and had a tolerable taste, 
acceptable side-eff ect profi le, and lower cost. Th ese factors, in the authors’ opinion, 
made Misrakasneham a good choice for prophylaxis in opioid-induced constipation, 
albeit they acknowledged a need for more research on Ayurvedic medicines in pal-
liative care. While positive, additional research on the use of Ayurvedic medicine 
with children and adolescents is needed before this approach can be recommended 
clinically.

BIOLOGICALLY BASED PRACTICES

Fiber

Loening-Baucke and her colleagues (2004) evaluated whether fi ber supplementation 
with glucomannan (a fi ber gel polysaccharide extract of the Japanese konjac root) was 
more benefi cial than placebo in the treatment of children who had functional consti-
pation with or without encopresis. In a double-blind, crossover study, fi ber and placebo 
were given daily as 100 mg/kg body weight daily (maximal 5g/d) with 50 ml fl uid/500 
mg for 4 weeks each. Parents were asked to have children sit on the toilet four times daily 
aft er meals and to maintain a stool diary. Forty-six chronically constipated children 
were recruited, and 31 children completed the study. Th ese 31 children (16 boys and 15 
girls) were 4.5 to 11.7 years of age (mean age: 7 ± 2 years). All children had functional 
constipation, and 18 had encopresis when recruited for the study. Th e results found 
that children who had constipation alone were more likely to be treated successfully 
(69) than those who had constipation and encopresis (28). Overall, glucomannan 
was benefi cial in the treatment of constipation with and without encopresis. Children 
who had encopresis and who were already being treated with laxatives also benefi ted 
from the additional fi ber.
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Herbs

Th e herbal laxatives, including psyllium seed, cascara sagrada, and senna, are approved 
by the Food and Drug Administration (FDA) for treatment of constipation and enco-
presis. Psyllium seed (Plantago ovata) is a soluble fi ber that needs to be taken with 
adequate fl uid as it absorbs water and expands in the gut (Gardiner et al., 2007). It is 
available without a prescription, but an allergic reaction is possible. It is contraindicated 
in intestinal obstruction, fecal impaction, and narrowing in the gastrointestinal tract. 
Cascara sagrada (Rhamnus purshiana) and senna (Sennae folum) stimulate the colon 
and are approved by the FDA for children over 2 years of age. Th ere is a potential for 
dependence to develop if they are overused. Gardiner and colleagues (2007) reported 
that the American Academy of Pediatrics has judged senna and cascara to be safe in 
breast-feeding mothers (American Academy of Pediatrics, 2005).

Foods

Prunes (Prunus domesticus) also contain a colon stimulant (diphenylisation) and have 
antioxidant activity that helps to absorb oxygen-free radicals. Since prunes act as a 
stimulant, however, it is actually safer for a child to take stool soft eners or bulk agents 
that act by attracting water into the intestine. Castor oil (Ricinus communis) is thought 
to increase fl uid secretion but is not indicated for long-term use (Ladas et al., 2006). 
Because it is readily available over-the-counter, the potential for abuse exists.

A study investigating Fruitlax, a combination of raisins, currants, prunes, fi gs, 
and dates, was conducted with children with chronic neurologic conditions causing 
paralysis or limitation of motion, a risk factor for developing constipation because of 
inability to exercise (Day & Monsma, 1995). Seven of the 8 children (ages 3–9 years) 
showed improvement in specifi c factors related to bowel movements. Th e following 
factors were monitored: amount, frequency, color, and consistency of stool; eff ort in 
straining to stool, and number of laxatives, suppositories, and enemas used. Th e dura-
tion of treatment in the 7 children ranged from 24 to 77 days, with an average of 42.6. 
Results showed little or no eff ort required to pass stools. Th ere was an increase in soft er 
stools, but the number of hard stools increased in some children. Th ere was a trend to 
requiring fewer enemas and stimulant laxatives . Unfortunately, while these results are 
positive, it is diffi  cult to determine how much of the improvement was truly related to 
Fruitlax because other treatments were also being used at the same time.

BIOLOGICALLY BASED PRACTICES

Probiotics consisting of combinations of living microorganisms have been used to 
treat constipation and diarrhea. A probiotic is live bacteria that benefi t the host through 
their eff ects on the gastrointestinal tract. Prebiotics are food substances that may also 
be given as useful substrates to stimulate the growth or activity of potentially health 
promoting bacteria. Together, they are called symbiotic therapy and are intended to 
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improve survival and implantation of health-promoting, live bacteria which restore the 
balance of these favorable species. Several studies that have assessed the effi  cacy and 
safety of probiotics. Most of these focused on adult patients, but some included children 
and adolescents.

Lactobacillus

A randomized, double-blind, placebo-controlled trial comparing lactulose to 
Lactobacillus GG, a probiotic (Banaskiewicz et al., 2005), as a treatment for constipa-
tion in children showed the Lactobacillus GG to be ineff ective. Eighty-four children 
(ages 2–16 years of age) were enrolled in a trial in which they received either lactulose 1 
mg/kg/day plus Lactobacillus GG 109 colony forming units (n = 43) or a placebo (n = 41 
subjects). Th e primary outcome measure of treatment success, ≥ 3 bowel movements 
per week and no fecal soiling, was similar in both groups at 12 weeks (28/41 [68] versus 
31/43 [72] respectively; P = .70) and again at 24 weeks (27/41 [64] vs 27/42 [65]). 
Th e authors concluded that Lactobacillus GG, at least at the dose used, is not an eff ective 
adjunct to lactulose in managing constipation in patients 2 to 16 years of age.

In a prospective, double blind, placebo-controlled trial, Niv and colleagues (2005) 
studied another Lactobacillus species, reuteri ATCC 55730, for the treatment of IBS. Th e 
youngest patient in the series was 19 years old. Th e treatment was found to be ineff ective 
for IBS, including the constipation-predominant IBS patients.

Amenta, Cascio, Fiori, and Venturini (2006) studied the oral supplement zir fos 
 (bifi dobacterium longum W11 + FOS actilight) in 297 patients (age range: 8–78 years) with 
constipation and obesity on a weight- loss diet. Improvement in constipation was associated 
with younger adults (35 ± 12 years) who were compliant or adherent to taking at least 17/20 
daily doses of zir fos. Th ere were no data on the number of pediatric patients in the study, 
but the results revealed that zir fos was not eff ective in children because the only group that 
improved was between ages 35 ± 12 years. Th e data reported does not segregate patients ≤18 
years as a subgroup, thus the youngest patients may have worsened or remained unchanged.

Lactobacillus reuteri, a diff erent bacterial species, was used to treat patients who ful-
fi lled Rome II criteria for IBS. Ten of 54 patients (18.5) in this study had constipation. 
Th e youngest patient was 19 years old, and the oldest was 70 years old. Th eir symptoms 
did not improve, and this fi nding was attributed to the strong placebo eff ect as well as a 
lack of uniformity of the IBS population.

MIND-BODY MEDICINE

Behavioral Therapies

Behavioral techniques have become standard adjuncts to medical therapies in the treat-
ment of constipation and encopresis. Timed toilet sitting aft er meals is oft en recom-
mended when stool soft eners are prescribed. Specifi c exercises to accompany the toilet 
sitting are sometimes recommended (Brooks et al., 2000). Consultation with pediatric 
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psychologists is also standard treatment for constipation and encopresis in children. 
Individual therapy includes combinations of relaxation training, positive and negative 
reinforcement, cognitive behavioral therapy, hypnosis and other techniques, including 
biofeedback.

Kisch and Pfeff er (1984) described inpatient psychiatric treatment of constipa-
tion and encopresis in a 12 year old boy with behavior problems. Th eir interventions 
included nutritional consultation, timed toilet sitting, individual and group therapy, 
and staff  support and supervision. Aft er 2 months of therapy, the boy passed a stool in 
the toilet, and he gradually improved. He was followed in outpatient therapy, but long 
term follow-up was not reported. Th is approach was considered a CAM practice at 
that time, but constipation/encopresis are now almost always treated on an outpatient 
basis.

Self-Hypnosis

A study of relaxation-mental imagery (RMI) (self-hypnosis) in the management of 
505 pediatric behavioral encounters (Kohen et al., 1984) included a subset of children 
with encopresis. Th e children with encopresis practiced RMI, and, at the conclusion 
of 2 years of data collection, 12 demonstrated signifi cant improvement. Four demon-
strated initial improvement but did not practice their exercises, and three children did 
not improve. Th e authors concluded that self-hypnosis is a useful tool for managing a 
variety of pediatric problems (e.g., enuresis, generalized anxiety, anxiety about pelvic 
examinations, pain, obesity, habit problems, headaches, and asthma). Th ey also noted 
that the use of self-hypnois was associated with shorter offi  ce visits, and there was oft en 
spillover of therapeutic success into other areas of the child’s life.

A case report (Tilton, 1980) of an 8-year-old boy using trance (not fully described) 
achieved by a television screen technique, 15 minutes a week for 4 weeks, described 
success in treating his enuresis and encopresis. Th e follow-up was short—one call a 
month aft er completing this treatment—but revealed continued success. Th is patient 
also stopped sucking his thumb during treatment. A second case report (Linden, 2003) 
of therapeutic play and hypnosis used to treat a 4½-year-old boy with constipation and 
encopresis was also successful. Th ere was no long-term follow-up reported.

Group Behavioral Treatment

A study of group behavioral treatment of children with encopresis who failed standard 
medical treatment (Stark et al., 1990) used group appointments with a total of 18 children 
ages 4–11 years. Six sessions of 3–5 families were completed. Th ese sessions promoted 
enema clean-out, increased dietary fi ber intake, and appropriate toileting techniques. 
Fiber consumption increased by 40, appropriate toileting by 116, and soiling acci-
dents decreased by 83. Th ese changes were sustained at 6 months follow-up. Although 
the content of therapy is standard, the use of groups provides a cost-eff ective alternative 
to one-on therapy.
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Health Visitor Teams

A variation on this approach, reported in New Zealand, is the use of health visitor teams 
composed of nurses (Smith et al., 2006). Results were compiled from a survey to iden-
tify types of care provided and to gather information on how to improve the service. A 
questionnaire was completed for each child seen during a 1-month period. A total of 
34 children with constipation/encopresis were seen in the home, and the families were 
given educational information on fl uid intake, diet, and stool soft eners. Th e treatment 
emphasis was on dietary intervention as opposed to laxatives. No study results were 
reported. Th e authors found a need for improved information for parents, early inter-
vention with escalating advice/treatment to remedy the constipation, and consistent 
guidelines to be provided by healthcare professionals.

Play Therapy

Th e use of play with clay (Feldman et al., 1993) was reported in an observational study 
of 6 consecutively recruited children, all boys, ages 4–12 years. All had intractable con-
stipation and encopresis. Brown clay was used as a metaphor for fecal material, and 
the children played creatively with no interpretations made. Four children were cured 
of constipation aft er 2 months of therapy, and no relapse was reported during 1 year of 
follow-up. One child improved signifi cantly, and the remaining child withdrew from 
treatment aft er three sessions. Modeling clay therapy was used before any biofeedback 
was used and deemed a cost-eff ective treatment modality. Th is report is limited by the 
small number of patients enrolled, and the modeling clay method has not been adopted 
in general practice since the time of this publication.

Biofeedback

Biofeedback has been used as adjunctive therapy for constipation and fecal inconti-
nence since the 1970s. Biofeedback and behavior therapy, including timed toilet sitting 
and prescribed exercises, are no longer considered CAM practices. Along with laxatives 
and stool soft eners, they have become a part of mainstream treatment.

MANIPULATIVE AND BODY-BASED PRACTICES

Chiropractic and massage therapy are the interventions found in this domain of CAM 
therapies. Chiropractors study the neurological learning or programming of the central 
nervous system (brain and spinal cord) with respect to locomotion, posture, sensory 
input, and body kinetics. Disturbances in the vertebral column are treated with correc-
tive manipulations, and many ailments and diseases are treated in this manner. Like 
doctors of osteopathy (DOs), chiropractors believe that misalignment of the spine is a 
major source of morbidity, and spinal manipulation is their main therapeutic option.

In a case report (Quist & Duray, 2007), an 8-year-old boy unresponsive to allopathic 
treatment with laxatives, fl uid, and fi ber was found to have “sacral chiropractic subluxation 
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complex.” He was treated with manipulation of the sacral area using diversifi ed adjusting 
procedures in addition to external massage of the abdomen. Massage began in the right 
lower quadrant and followed the course of the colon in a clockwise direction. He received 
2 treatments per week for 4 weeks, and was having normal bowel movements aft er treat-
ment. Follow-up 13 years later revealed continuing normal bowel function.

A case report of a 5-year-old girl with severe chronic constipation (Eriksen ,1994) 
showed a dramatic change in bowel function following chiropractic upper cervical spine 
correction by manual manipulation. Follow-up 2 months later revealed continuing reg-
ular bowel movements. Th e author referred to the occipito-attlantoaxial subluxation 
(or a misalignment of the bones of the base of the skull with the uppermost bones of the 
spinal column) complex having an eff ect on the lumbo-pelvic region.

Constipation is among the many problems in children that have been attributed to 
vertebral subluxation and related pelvic dysfunction. Ressel and Rudy (2004) attempted 
to describe 650 children with a wide variety of somatic, visceral, and immune com-
plaints. Th ey felt that the eff ects of their newly reported subluxation were responsible 
directly or indirectly for “a number of neurological patterns and kinesiopathological 
refl exes that can propagate a myriad of conditions” and maintained that correction 
would restore the body to homeostasis. Unfortunately, the heterogeneous nature of the 
sample and the multiple outcome measures used do not allow for a clear understand-
ing of the relation between subluxation and constipation/encopresis. As with some of 
the other CAM practices reviewed, more rigorous controlled research on chiropractic 
therapies is needed.

Massage

An observational study (Richards, 1998) reported on the use of abdominal massage in 
10 patients, 4 of whom were children, ages 4–11 years. Laxatives were available if needed, 
and a diary of bowel movements and laxative use was maintained over a 4–6 week 
period. Th e massage technique used a tennis ball which was pressed into the right lower 
quadrant and along the colon in its distribution down to the suprapubic area. Massage 
resulted in increased frequency of stooling and decreased use of laxatives. Th e authors 
stated that abdominal massage encourages peristalsis, relieves fl atulence and can pre-
cipitate bowel opening, be used to retrain bowel function, and it can be learned easily by 
a caregiver and used for someone with chronic disabilities. It is safe, non-invasive, and 
can be self-administered, although it is contraindicated in patients who have hernias, 
recent surgery, or scarring.

ENERGY MEDICINE

Acupuncture

Broide and colleagues (2001) treated 17 children who had chronic constipation with 
5 weekly placebo acupuncture sessions followed by 10 weekly true acupuncture sessions. 
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Frequency of bowel movements improved from 1.4 per week at baseline to 5.6 per week 
in female subjects aft er the 10 true acupuncture sessions were completed. Basal panopi-
oid levels were measured and were noted to be lower at baseline in constipated children 
but gradually increased to control levels aft er 10 true acupuncture sessions.

A study using acupuncture with traditional Chinese medicine to treat rectal prolapse 
in 38 patients (Jingfang et al., 2003) included 12 children ages 6–10 years as well as sev-
eral adolescents and adults aged 50–70 years. Some of this diverse group of participants 
had “habitual constipation,” while others had diarrhea. Th e authors reported 35 cases 
(93) cured and 3 patients (7) improved with this treatment. Because acupuncture 
and traditional Chinese medicine were combined, it is diffi  cult to establish the extent to 
which improvement was related to acupuncture alone.

Refl exology

Refl exology is a complementary form of treatment that has origins in several ancient 
cultures (Coates, 2002). Refl exology posits that surface areas of the feet have nerve or 
other direct pathways from the soles of the feet to organs. Th e underlying theory behind 
refl exology is that applying pressure with the fi ngers to certain areas on the soles of the 
feet restores the energy fl ow to certain parts of the body.

Th e largest study of refl exology was an observational study (Bishop, 2003) treating 
50 children between three and 14 years of age who suff ered from chronic constipation 
and encopresis. Six sessions of clinical refl exology were completed for 48 of the 50 chil-
dren enrolled. Refl exology was used to replace enema administration in this cohort. 
Th e results demonstrated increased frequency of stooling and decreased incidence of 
soiling. Th e manuscript does not address follow-up to assess maintenance of this posi-
tive treatment.

Summary and Recommendations
Th e existing literature on CAM approaches for FAP and constipation/encopresis 
in children and adolescents consists of more case series and single case reports than 
randomized controlled trials. Many of these reports are observational in nature. 
Heterogeneous samples (e.g., combined child and adult participants, multiple present-
ing problems), combinations of treatments, and variable outcome measures are not 
uncommon. Despite this, several CAM approaches emerge as promising treatments. 
For FAP, in addition to cognitive-behavioral procedures, biofeedback, self-hypnosis, 
and peppermint oil appear to be the most promising, while yoga, artichoke leaf extract, 
and Bifi dobacterium infantis 35624 also have some empirical support. Th e literature on 
CAM therapies and constipation/encopresis suggests that self-hypnosis, massage, and 
refl exology have clinical potential and are safe complements to more established treat-
ments of dietary fi ber, increased water consumption, and biofeedback.

In light of the increasing interest in CAM practices and the promise suggested in 
early reports, more rigorous clinical research will be critical for the growth of this fi eld. 
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Of particular importance will be randomized controlled trials with larger samples of 
pediatric patients with functional GI disorders, standard outcome measures, and longer 
term follow-up. More detail about the nature of CAM practices, their rationale, and 
safety is essential. Because some positive outcomes may be associated with a  placebo 
eff ect, the placebo eff ect and the intention/expectation of the patient to be healed 
regardless of the type of therapy is also a critical and under-researched topic.

An integrative and holistic approach to FAP and constipation/encopresis encourages 
blending of CAM approaches with empirically supported conventional approaches. 
CAM approaches that have some evidence base and are safe, aff ordable, and acceptable 
to the child and family can be used in conjunction with established treatment strate-
gies. As more is learned about the effi  cacy and safety of certain CAM practices for these 
functional GI disorders, we anticipate that the integration of these approaches and con-
ventional treatments will become increasingly standard and best practice.
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KEY CONCEPTS

Care on pediatric intensive care units (PICU) has evolved based  ■

upon two overarching principles: (i) the best care is provided 
by a multidisciplinary team incorporating the expertise of many 
allied medical arts in an open and mutually respectful manner 
and (ii) the focus of care is the patient (child) and his/her family 
with the assumption that the family will be the child’s greatest 
source of strength and support.
It is a challenge for medical teams in pediatric intensive care units  ■

to attend to the psycho-social-spiritual needs of their patient.
PICU’s as currently designed do not refl ect optimal healing fea- ■

tures. One of the most problematic aspects of intensive care is 
the constant presence of activity, lights, and noise from patients, 
staff , machines, and bedside monitors. Th e environment is oft en 
perceived as stressful for staff , patients, and their families.
When the stress is reduced, the patient can shift  toward a restor- ■

ative or healing state. Integrative interventions such as massage 
or energy healing in the PICU can serve as adjuncts in grounding 
the patient and reducing stress.
Th e most commonly utilized integrative modalities in the PICU  ■

setting are massage, energy healing techniques, music therapy, 
aromatherapy, pet therapy, relaxation imagery, and hypnosis. 
Acupuncture is provided in some PICUs as an adjunct in pain 
and symptom management.
Education of all PICU medical team members about integrative  ■

approaches is important and must be included routinely in PICU 
staff  programs if these approaches are to succeed.

■



Introduction

The care provided to children requiring intensive care services is both physically 
and emotionally challenging for patients, their families and the medical staff  
who work there. Very young children may be extremely fragile when struggling 

with life-threatening illness or extensive surgical interventions. Th ey frequently benefi t 
from an environment which is maximally nurturing and supportive to insure optimal 
recovery. Integrative medicine practitioners who have the opportunity to work in the 
intensive care environment will benefi t from an understanding of the complexity and 
timeliness of much of the activity surrounding patient care. Th is information will allow 
those not familiar with the PICU environment to integrate their service with the other 
demands of patient care.

Th e journey of intensive care for children has moved from triumph to triumph. 
However, in the process the public has perceived that although medicine has 
 succeeded on the technical level, it has lost much of it human touch, becoming 
more impersonal and forbidding.

—I. David Todres, 2006

Background
With these sobering words, one of the fathers of contemporary pediatric critical care 
summarized his observation of hospital-based care for children with life-threatening 
illness. Th e technical advances and increased understanding of disease are astounding 
from a historical perspective. Th ese advances have led to the ability to correct and treat 
or palliate previously fatal conditions in children and to save many extremely premature 
infants who would have died or suff ered profound disability as recently as 10–15 years 
ago. Our successes have also created a new group of patients who live with chronic dis-
ability or who may yet succumb to their primary disease at a much later time.

Pediatric critical care has evolved over the last three decades into an internation-
ally recognized subspecialty with a training and certifi cation process overseen by the 
American College of Graduate Medical Education. While oft en confused in the public’s 
mind with neonatology (the care of premature and newborn infants up to 28 days of 
age) or pulmonary medicine, pediatric critical care specialists care for children from the 
newborn period up to older teenager. In some circumstances, many young adults are 
cared for in pediatric intensive care units who have survived childhood conditions such 
as congenital heart disease or other chronic, complex childhood conditions. By their 
nature, pediatric intensive care units are commonly multidisciplinary and provide spe-
cialized medical and nursing care for children with diseases of any vital organ system.
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Th e mission of critical care and the tacit contract with the patient/family are always 
to return children to as long and meaningful a life as is possible while minimizing 
unnecessary burden and suff ering. Unfortunately, meaningful survival is not always 
possible. In such circumstances, the death of a child represents a specialized aspect of 
intensive care. It requires a close partnership between intensive care and the specialists 
caring for the child as well as the team of specialists who will subsequently work with 
the family and surviving siblings.

Family-centered Care in Pediatric Intensive Care
Over the last decade, care on pediatric intensive care units has evolved based upon two 
overarching principles: (1) the best care is provided by a multidisciplinary team incor-
porating the expertise of many allied medical arts in an open and mutually respect-
ful manner and (2) the focus of care is the patient (child) and his/her family with the 
assumption that the family will be the child’s greatest source of strength and support 
(Ridling, Hofmann, & Deshler, 2006). Th e underlying tenets of family-centered care 
are familiar to most integrative medicine practitioners. Th ey demand (1) that people are 
treated with dignity and respect; (2) that information is provided completely and in an 
unbiased manner to affi  rm and support the parents’ right to make critical decisions; (3) 
that a patient’s and family’s strengths be enlisted to enhance self control and autonomy; 
and (4) that institutional policy and program development involve patients, families, 
and professionals (Care, I.f.F.-C). Such care refl ects the respect of the healthcare provid-
ers for choices made by the patient and family based upon their own cultural, religious 
and personal beliefs of what is proper and best for their child. It implies a partnership 
between families and medical team in striving to achieve the best possible outcome for 
the pediatric patient. However, providing comprehensive family-centered care in the 
PICU setting is challenging for bedside nurses who must contend with dozens of tasks 
every hour such as the administration of scheduled medications, observation of moni-
tors, charting vital signs and patient data, and dealing with the plethora of machines 
and their attendant alarms, all the while not forgetting the small patient in the big bed in 
front of them. It continues to be a challenge for the medical team to attend to the human 
needs of their patient (Alliex & Irurita, 2004; Kelleher, 2006; Wilkin & Slevin, 2004).

Daily Routines on the PICU
Th e majority of PICUs have adopted a predictable routine of “rounding” as a multi-
disciplinary team early in the morning and once again as a smaller group late in the 
aft ernoon. Large PICUs are typically staff ed with physicians and nurse practitioners 
and operate “24/7” to respond immediately to changes in a patient’s condition. In many 
units, an additional set of rounds takes place around 10 pm with the on-call team. Th e 
purpose of rounds is to cover every aspect of the patient’s care that may impact the health 
status or be relevant for recovery including physical, emotional and social concerns of 
the team members. Th e schedule of rounding refl ects the dynamic nature of treatment 
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in the critical care setting and the constant need for patient oversight and adjustment of 
support. In many patients, support is adjusted on an hourly or even minute-to-minute 
basis as the status changes. Short-lived alterations in blood pressure or oxygen level 
can produce signifi cant secondary consequences and may have a profound long-term 
impact on outcomes, if not corrected immediately. Th us, fi nding a calm time for inter-
ventions by integrative medicine practitioners may be diffi  cult. In our institution, it 
is not uncommon to have interventions interrupted by urgent diagnostic procedures, 
respiratory therapy interventions or visits by medical consultants. Rather than feeling 
demeaned, the integrative medicine practitioners must realize that the PICU team’s fi rst 
priority will always be achieving physiologic stability in the patient. To be successful and 
welcome in the PICU setting, a practitioner must be fl exible above all else and leave ego 
at the door (even if the physicians don’t!).

A WORD ABOUT STRESS: THE PICU IS STRESSFUL, BUT SOME 
STRESS IS UNAVOIDABLE . . . 

One of the most noticeable aspects of intensive care is the constant presence of activ-
ity, lights, and noise (Smith, Hefl ey, & Anand, 2007) from patients, staff , machines, 
and bedside monitors. Th e environment is oft en perceived as stressful both for staff , 
patients, and their families. One must recognize that stress is a term which is used 
loosely by many disciplines and has come to have a generally pejorative connotation. 
From a psychological point of view, stress refl ects psychic tension resulting from forces 
that off set a state of psychic equilibrium. From a physiologic perspective, a state of 
stress is one which perturbs the normal balance of activity within the body. Both psy-
chological and physical stress commonly elicits the so-called fi ght or fl ight response. 
Th is response is associated with increased output of hormones such as cortisol, cat-
echolamines, glucagon, and growth hormone, as well as changes in the autonomic ner-
vous system’s balance characterized by reduced vagal tone compared to sympathetic 
activity (Porges, 2007). Such stress responses are vital to the survival of patients with 
acute life-threatening disease. On the other hand, prolonged and sustained stress can 
adversely aff ect wound healing, immune function and psychological state (Cohen, 
Daj, & Smith, 1991; Kiecolt-Glaser, Glaser, Cacioppo, & Malarkey 1998; Kiecolt-Glaser, 
Marucha, Malarkey, Mercado, & Glaser, 1995; Rahe, 1964). For the alert young child 
admitted to the PICU, painful procedures (e.g., blood drawing and IV placement) as 
well as the presence of the PICU team (e.g., strangers and lack of parental protection) 
are frequently perceived as additional threats very much like a small animal being over-
whelmed by a larger predator. While it might be counterproductive to attempt to reduce 
normal physiologic stress responses in acutely ill or newly admitted PICU patients, we 
believe that eff orts to alleviate unnecessary stress and to create a healing environment at 
the bedside of critically ill patients are potentially very useful. While it is clear in certain 
specialized circumstances, for example, very premature infants, that excessive environ-
mental and tactile stimulation has adverse eff ects on recovery, it has been more diffi  cult 
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to demonstrate this point for older children and adults. To reduce psychological and 
physical stress when appropriate, integrative medicine interventions can oft en enhance 
a patient’s sense of well-being as demonstrated in Figure 21-1 even when potent drugs 
may not be eff ective.

Conceptually, trauma or illness throws a child into a state of stress or threat 
(Figure 21-2). Persistent, unrelieved stress may lead to progressive organ system failure 
and even death unless means to mitigate the stress are applied, for example, antibiotics 
for bacterial infections, surgery to remove dead tissue or restore function, or an integra-
tive approach to reduce anxiety, fear, and depression. When the stress and infl amma-
tory responses are reduced, the patient can shift  towards a restorative or healing state. 
In our experience working with patients in the PICU, interventions such as massage 
or energy healing can serve as adjuncts in grounding the patient and replacing harsh 

Figure 21-1. Panels A and C: Parent ratings of their child’s level of Distress, Pain, Tension, 
Discomfort and Upset Mood Before and Aft er Receiving (A) Touch Healing (n = 378) 
and (C) Massage (n = 233), respectively. Panels B and D: Parent ratings of their own level 
of Distress, Pain, Tension, Discomfort and Upset Mood Before and Aft er Receiving (B) 
Touch Healing and (D) Massage. Data represent mean±SD. responses on a 1–5 scale. Mean 
+ SD). For all results, p<0.0001 for pre- (light bars) / post-(dark bars) comparisons
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tactile stimuli with periods of comfort and nurturing. We have seen numerous patients 
with delirium in the ICU, so-called ICU syndrome (Baker, 2004), who have dramati-
cally calmed, relaxed and oft en fallen asleep during energy healing treatments, avoiding 
the need for higher doses of sedative medications. Oft en, the integrative medicine inter-
vention is seen by the parents and nurses as an important turning point in the patient’s 
recovery. While many other restorative processes are clearly underway in such patients, 
it is hard to ignore the temporal association with the intervention. While investigations 
of integrative medicine interventions in the PICU are limited, such observations must 
serve as stimuli for further prospective and, ideally, controlled investigations of PICU 
patients’ responses to complementary interventions.

Finding Opportunities for Integrative Medicine 
Interventions

In the ideal PICU world, all interactions with patients would communicate our inten-
tion to promote safety, healing, and wellbeing; however, it is clear that that is oft en not 
the case in the hospital setting. In a recent discussion of care for children alone in the 
hospital, Zengerle-Levy (2006) points out several attitudes of nursing staff  which are 
important for the care of a hospitalized child: (a) being a parent-minded nurse; (b) sus-
taining human connections; (c) receiving the patient as a child; and (d) renewing the 
spirit of the child. One can see that many of these attitudes resonate closely with inte-
grative medicine practitioners’ own feelings of compassion and the desire to promote 

Figure 21-2. Conceptual framework depicting the impact of life-threatening illness on 
a child and the necessary mitigation of the stress response to enter a recovery phase.
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healing. From such a perspective, a wide range of clinical circumstances could be suit-
able for the application integrative healing modalities to augment and complement the 
conventional therapy being provided. Table 21-1 includes a sampling of possible situa-
tions for which such interventions are applied in our program and elsewhere.

In addition to treating the child/patient, parents benefi t from both massage and 
energy healing methods as depicted in Figure 21-1. Treating parents not only benefi ts 
them but also allows them to be a more supportive presence for their child. Because the 
parents are the greatest source of security and comfort for most children, more fully sup-
porting parents fulfi lls a fundamental principle of family-centered care (Care, I.f.F.-C; 
Ridling et al., 2006; Tomlinson, Th omlinson, Peden-McAlpine, & Kirschbaum, 2002).

SPECIFIC MODALITIES APPLIED IN THE PICU

Th e availability of randomized, controlled studies in the PICU is very limited. Critical 
readers of the complementary medicine literature will quickly realize that well con-
trolled studies are oft en diffi  cult in this fi eld due to the diffi  culty of fi nding suitable 
cohorts to study, the small number of patients available at any single center, and general 
disagreement even among experts as to what a suitable control group is for various 
complementary interventions. Another issue that has been persistently vexing in car-
rying out studies in hospitalized children is the high background noise in the data set 
caused by interruptions in protocolized treatments or, in the PICU setting, the under-
lying physiologic instability of our patients. Th us, much of our approach to the use of 
integrative modalities in the PICU is based upon our experience with them in other 
hospital-based settings.

One of the most universally voiced requests of parents of critically ill children is for 
the PICU medical team to do anything that might help their child. It goes without saying 

Table 21-1. Examples of Situations in the PICU Potentially Benefi ting 
from CAM Interventions

• Delirium and agitation

 ° Due to head trauma, stroke or drowning

 ° Due in newborns to in utero drug exposure

 ° Patient confusion due to multiple psychoactive medications

• To relieve air hunger

• As an adjunct in pain management

• In fearful or emotionally distraught patients

• In situations of feeling hopeless

• In terminally ill patients as an aid in end-of-life transition
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that in our society, any child admitted to the PICU will receive all medical therapies and 
services that the physician leaders feel might benefi t the patient. Contrary to the public’s 
perception, in pediatric medicine, there is rarely a consideration for a family’s fi nancial 
or socioeconomic status in making clinical decisions. Th e only exceptions to this state-
ment may pertain to organ transplantation for which the parents’ ability to understand 
and follow through on critical post-transplant medications and care are vital to the 
success of the procedure.

Th e most commonly utilized integrative modalities in the PICU setting are massage 
(Bartolome, Cid, & Freddi, 2007; Beider, Mahrer, & Gold, 2007; Gasalberti, 2006; Vickers 
et al., 2007), energy healing techniques (Eschiti, 2007), music therapy (Kemper & Danhauer, 
2005; Lee, Chung, Chan, & Chan, 2005; Sahler, Hunter, & Liesveld, 2003; Southby, 2006; 
Standley, 2002; Stouff er, Shirk, & Polomano, 2007; Twiss, Seaver, & McCaff rey, 2006), aro-
matherapy (Fitzgerald et al., 2007; McDowell, & McDowell, 2005), pet therapy (Gasalberti, 
2006; McDowell, 2005), relaxation imagery (Bartolome et al., 2007; Lassetter, 2006; Sahler 
et al., 2003), and hypnosis (Butler, Symons, Henderson, Shortliff e, & Spiegel, 2005). In addi-
tion, acupuncture (NIH Consensus Conference, 1998), is provided in some institutions as 
an adjunct in pain and symptom management (Kemper et al., 2000; Rusy, Hoff man, & 
Weisman, 2002; Zeltzer et al., 2002) although it is generally not off ered for young infants 
(Golianu, Krane, Seybold, Almgren, &Anand, 2007). In some ethnic communities, the 
input of traditional healers, shamans and other practitioners is given signifi cant weight 
by families in making medical decisions. In light of the profound role that faith and cul-
tural belief systems play in patient and family expectations, it behooves the PICU team to 
support and encourage such beliefs even if they are at odds with the clinician’s own belief 
systems. Whether such responses are through the skill of indigenous healers or the placebo 
eff ect, the benefi t to patients and families is undeniable.

Our program has provided over 800 interventions utilizing massage or energy heal-
ing interventions. All of these procedures were carried out in the PICU or hospital set-
ting with careful attention to universal precautions for patient contact and adherence 
to conventional isolation measures when indicated. Th e data from many of these inter-
ventions which were carried out under the auspices of the Institutional Review Board 
are summarized in Figure 21-1. Th e safety record for these interventions is pristine with 
only one episode of mild dizziness reported in a pain clinic patient who was being seen 
for dizziness in the fi rst place. Th erefore, it is fair to say that the provision of this service 
to hospitalized children appears to be safe and well tolerated without evidence for dis-
placement of necessary medical hardware, that is, intravenous catheters or arterial lines, 
or known transmission of infections.

THE ABSENCE OF HARM DOES NOT PROVE THE PRESENCE 
OF A BENEFIT . . . 

While the safety record of most integrative medicine interventions is far better than 
many conventional therapies, the absence of harm should not necessarily be an open 
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invitation to provide such interventions. Outside of the hospital, parents are entitled to 
seek out most integrative therapies for their children without any limitations by legal 
bodies. In the hospital setting, on the other hand, the concept of evidence for each medi-
cal decision has been elevated to an almost godlike level. All decisions regarding patient 
care within the hospital must conform to a basic assessment of risk vs. anticipated ben-
efi t. Integrative interventions should similarly be chosen based upon the anticipated 
benefi t to the patient. Unfortunately, the role of complementary interventions is not 
generally agreed upon by western clinicians making judgment the most valuable tool 
in selecting appropriate interventions. In general, we try to accede to parents’ requests 
for integrative treatments when (1) we can identify a qualifi ed individual to provide 
the treatment in the PICU; (2) there is no strong theoretical contraindication to the 
requested treatment (e.g., bleeding risk from acupuncture in a patient with a bleeding 
disorder); and (3) it does not pose a risk to other therapies underway with the patient.

THE INTEGRATIVE PRACTITIONER IN THE PICU: LIKE A NIGHTINGALE 
FLYING THROUGH A HURRICANE . . . 

When planning for integrative treatment of patients in the PICU, a practitioner should 
become familiar with the diagnosis and general condition of the patient. Th e practitioner 
should become familiar with the organization of the medical record and should develop 
rapport and face recognition with the PICU nurses and physicians to permit open commu-
nication about patients. As in most aspects of hospital-based healthcare, well-established 
hierarchies and routines exist. Most integrative medicine practitioners have extensive 
experience and training with adults in clinic or private practice settings; however, the 
world of the PICU will be very diff erent from anything they have previously experienced. 
To successfully integrate into the PICU setting, it is incumbent upon the practitioner to 
develop an open and understanding relationship with the PICU staff . While many of the 
nurses may welcome the practitioners’ presence, most practitioners fi nd that they must 
earn the respect of the team to be heard and to be eff ective advocates for the patient. Th is 
can best be accomplished by demonstrating the benefi t of what they have to off er on a 
case-by-case basis. Building trust takes months or years and cannot be hurried.

It is important to consider the topic of communication between conventional PICU 
providers and integrative medicine practitioners. All integrative medicine disciplines have 
developed their own unique jargon for assessing a patient’s condition as well as explain-
ing what they do for the patient. Traditional Chinese medicine (TCM), for example, uses 
terminology such as “heat,” “cold,” “dampness,” “wind,” “summer heat,” “dryness,” etc. 
which sound quaint although foreign to western clinicians, but which have very specifi c 
meaning to the TCM practitioner. While the National Center on Complementary and 
Alternative Medicine classifi es integrative practices based upon the presumed mecha-
nism of action (http://nccam.nih.gov/health/whatiscam/), even practitioners of similar 
mechanistic modalities, for example, Reiki, touch healing, energy healing, acupuncture, 
may use similar terms in very diff erent ways. We have witnessed integrative practitioners 

http://nccam.nih.gov/health/whatiscam/
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attempting to explain a patient’s condition to allopathic physicians using terminology 
from their own tradition only to have the physician shake his/her head in disbelief at the 
incomprehensible explanation just off ered. Because our goal is to help the patient fi rst 
and foremost, we must strive for clarity and simplicity in communicating about patients. 
Our desire to change western medicine’s attitudes towards integrative medicine must 
wait for a more suitable opportunity. Once trust and rapport have been established, the 
integrative practitioner can begin to share the deeper aspects of their healing art.

Summary
As stated at the beginning of this chapter, the PICU represents a remarkable environ-
ment for both patients and healthcare providers. Extraordinary capacity exists to sus-
tain life in the most fragile of patients, although the ability to restore health and function 
is oft en elusive. Th e PICU environment, therefore, off ers an opportunity to create a 
window of time during which a patient can begin to recover. When recovery is not pos-
sible or death is inevitable, the PICU can off er an important point of transition during 
which patients and families can be prepared for the closure of life and the transition to 
whatever may come next for the patient and the surviving family. It is our feeling that 
integrative medicine can off er many patients important and meaningful help for any of 
the eventual outcomes. For those who have the potential to recover, integrative medi-
cine can help to ground, comfort and support the ill child as they heal and to maintain 
an emotional, energetic bond between parent and child. For those patients who will not 
survive, integrative approaches may assist in easing suff ering and pain and may provide 
as easy a transition as possible. In both contexts in the PICU setting, integrative medi-
cine interventions express the clinician’s desire to help the patient and their family in 
ways that drugs and machines cannot.
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Integrative Pediatric Mental Health 

(Assessment and Treatment Using an 
Ecological Perspective)

SCOTT M. SHANNON

KEY CONCEPTS

Children are complex, constantly changing and have plas- ■

tic brains of enormous potential. Remember that change and 
growth are the cornerstones of development.
In all ecological models, any attempt to isolate and label individ- ■

ual pathology is less valuable then understanding the interde-
pendent relationships that enhance or diminish the individual’s 
ability to sustain the well point of true health.
Clinicians must be trained in and aware of systems concepts as  ■

family dynamics are oft en playing a signifi cant role in a child’s 
emotional/behavioral struggles yet are oft en hidden, and diffi  -
cult to fully appreciate.
Th e current DSM-based diagnostic system is fl awed and elicits  ■

grave concerns about the reliability and validity of these diag-
noses as applied to children and teens, as well as concerns about 
the potential negative consequences of labeling when based on 
this system.
Reviews of current pediatric psychopharmacology practice sug- ■

gest we are prescribing well beyond our existing science. To some 
extent, this is being driven by desperation: the perception of 
inadequate alternative treatment options for children with emo-
tional and behavioral challenges, in the face of escalating clinical 
needs and healthcare access limitations.
Treatment must be strength-based. ■

Th e process of mindful assessment and artful choices in inte- ■

grative mental health treatment carry tremendous importance; 



the mere substitution of alternative modalities for conventional 
medications is a tiny part of this process. Multi-modal treatments 
that respect the ecological nature of the child are most likely to be 
helpful in the long run.

■

Children’s Mental Health

This chapter presents an overview of children’s mental health from the integrative 
perspective. Th e author provides an integrative perspective for the evaluation 
and care of children that present with common mental health issues. Th e focus 

of this chapter is on depressive disorders, anxiety disorder, and bipolar disorder. Th e 
treatment of problem behaviors and attention disorders are explored more thoroughly 
in Chapter 19. Th is chapter highlights the process of evaluating the whole child and 
selecting appropriate interventions. For a more in-depth review of the current evidence 
base for various interventions many other excellent resources are available (Kaplan & 
Shannon, 2007; Kemper & Shannon, 2007; Lake, 2007; Lake & Spiegel, 2007).

What Is Mental Health?
Mental health and mental illness are complex abstractions with little fi rm ground. In 
psychiatry we do not have clear guidance from cellular pathology, biochemical tests, or 
neuro-imaging. Th e human nervous system remains far too complex and variable for 
scientists to provide clinically useful precise biological explanations for mental health 
or illness.

Currently the pre-eminent model for understanding the etiology of mental illness 
is the stress-diathesis model. In this framework, we presume a baseline state of mental 
health unless compromised by the interaction of genetics and environmental stressors. 
Th us, the individual with their unique genetic predisposition (diathesis) encounters the 
unique environment found in that person’s life. Th ese environmental stressors trigger 
(presumably via genomics) the expression of underlying predispositions inherited in 
the genetic code. Sadly, this model has not demonstrated much useful clinical utility. It 
has yet to be structured in a manner that is that can be proved or disproved. To quote 
one recent integrative textbook, “Western psychiatry can be understood as an eclectic 
worldview that incorporates diverse psychological, social, and biological explanatory 
modes, none of which is verifi able and many of which are not even testable using exist-
ing empirical models” (Lake, 2007).

Th e Integrative model postulates that mental and emotional health is but one aspect 
in the continuum of health of mind-body-spirit. In this viewpoint the range of human 
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experiences (both in health and illness) can be thought of as a refl ection of physical, 
mental, emotional, social, environmental, and spiritual hierarchies that are interde-
pendent and interconnected. Th e essence of this model is ecological in that multiple 
nesting levels of levels of organization co-exist within each individual. Th e description 
of healthcare can also be explained using the ecological model. Health becomes the 
homeostatic point in which all of these nesting hierarchies are in a dynamic state of bal-
ance. Biological science is rapidly moving towards descriptive models of self-correcting 
systems and self-organization. Th ese models also create our fi rst demonstrable pro-
gress in outlining models of life itself. We know for example that ecosystems are self-
correcting. Th e core foundation of all living organisms is the ability to resist entropy and 
move to more and more complex states. In this model, good health can be seen as the 
sustained ability to achieve an equilibrium that is stable within a narrow range.

Illness becomes any sustained deviation from this core state of balance whether 
biological, psychological, or spiritual. In this perspective, the delineation of endocrine 
versus GI versus neurological versus psychiatric, etc. is also rather arbitrary and oft en 
creates gaps in our understanding of the whole process. Processes that dysregulate oft en 
dysregulate more than one level of these linked human systems. Symptoms oft en cross 
these false boundaries as well.

Also, as the triggers for dysregulation can occur in any body system and be expressed 
on the neurological/psychological level. For example, many triggers can lead to the 
expression of ADHD symptoms of hyperactivity, impulsivity, and inattention in chil-
dren. Th ese include lead toxicity, closed head injury, food sensitivity, thyroid dysfunc-
tion, zinc defi ciency, early malnutrition, iron defi ciency, early sexual trauma, and Fragile 
X Syndrome. Many of our psychiatric illnesses can be best viewed as a fi nal common 
pathway expressing dysregulation in the child’s ecosystem. Using this model, the illness 
label holds less value than identifying (if possible) the triggers and supporting the sys-
tems return to a healthy state of balance.

Our Current Situation
Children bear a signifi cant burden of psychiatric illness. Th ere is mounting evidence 
that many if not most, lifetime psychiatric disorders will fi rst appear in childhood or 
adolescence. Estimates of prevalence and incidence vary from site to site and study to 
study but the median prevalence of functionally impairing child and adolescent psychi-
atric disorders in 12 (Costello, Egger, et al., 2005).

Since 1991, 12-month rates of attempted suicide have remained constant at 8, cig-
arette use has fallen steadily, use of marijuana rose through 1997 and since fallen while 
cocaine use doubled through 1999 and has held steady. Anxiety disorders have the high-
est prevalence at 8, disruptive disorders at 7 and major depression at 4 (Costello, 
Egger et al., 2005).

Th e range in these studies can be enormous. For example, the prevalence rates of 
ADHD ranged from 1 to 13 with a median of 3. With Bipolar Disorder, the current 
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situation is much less clear. Case defi nition and diagnostic criteria remain in fl ux. 
However, one recent study found a 40-fold rise in the number of children diagnosed 
with bipolar illness in an outpatient setting from 1994 to 2003 (Moreno, Laje, et al., 
2007).

Worldwide psychiatric issues constitute a massive problem. Using disability as a 
measure of the burden of illness rather than mortality, psychiatric illnesses account for 
over 50 of DALY (Disability Adjusted Life Years). According to a recent WHO survey, 
American adolescents have the highest rates of depression, substance abuse, psycho-
somatic symptoms (headache, abdominal pain) and psychiatric medication use in the 
developed countries that were surveyed (Currie et al., 2004). Th e US consumes 80 of 
the world’s stimulant medication.

Treatment in the United States remains problematic. Only 20 of children under 18 
with signifi cant psychiatric issues ever receive treatment. Children make up about one 
quarter of the population in the United States, but only one ninth of our mental health/
substance abuse dollars go to this population in spite of a similar burden of illness and a 
vastly greater potential for real prevention (Costello, Egger, et al., 2005).

Unique Issues with Children’s Mental Health
Children’s mental health presents signifi cant challenges for the primary care practi-
tioner. Clinical manifestations vary according to the developmental stage of each child. 
Th e variety, complexity and variability of symptoms make children’s mental health 
assessments more diffi  cult than those of adults.

Th e fi rst level of challenge can be found inherent in the complexity of the growing 
child. Children learn, adapt and change quickly. Th e 5-year-old child’s brain has twice 
the neurons of the adult brain and is extremely dynamic and responsive to the child’s 
environment. In fact, extreme plasticity may be the single greatest defi ning character-
istic of the child’s brain. Th is ability to adapt and respond to the varied environmental 
infl uences may be both the greatest strength and the greatest liability in the child’s psy-
chological/behavioral adjustment.

If the environment is positive, caring, supportive, sensitive, engaged, and appro-
priately stimulating the brain will respond with enhanced dendritic interconnections, 
cerebral blood vessels, self-regulation, cognitive depth and emotional reserve. On the 
other hand, if the environment is negative, confl ictive, insensitive, disengaged, abu-
sive, or inappropriately stimulating (excessive screen time, overt sexuality, and graphic 
violence) the brain will hardwire patterns of aggression, dysphoria, dysregulation, and 
learning problems that may become life long patterns. While theses extremes represent 
the extremes of early environments, the situations that practitioners encounter may 
be unique combinations of both positive and negative infl uences. Children vary enor-
mously in their reactivity to these environmental infl uences and in their resiliency.

Trauma, particularly chronic physical abuse or sexual abuse can profoundly derail 
a child’s future. Bruce Perry, MD, PhD and others have demonstrated that these insults 
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in the fi rst 5 years will profoundly alter neurological development. Perry has also dem-
onstrated similar patterns with neglect; at times resulting in the loss of 30 of the neo-
cortex (Perry & Pollard, 1998). Th ese extreme cases oft en become chronic psychiatric 
patients because of their neurological adaptation to trauma and neglect. However, the 
real challenges for the primary care practitioners are the subtler, milder cases. For exam-
ple, the mildly depressed mom who is oft en emotionally unavailable for her infant, or 
the alcoholic father that only binges once a month and then becomes loud, hostile, and 
threatening What about the immature parents that rent violent and sexual movies to 
watch at home in the presence of their 5 year old? What about the overwhelmed single 
mom who repeatdly sets her 3-year-old in front of a 4-hour stream of “appropriate” 
children’s movies robbing him of emotional interaction? What about the violent and 
aggressive 6-year-old from “the good family” where the father is actually a tyrannical 
monster behind closed doors? Th ese types of cases are all too common in practice and 
oft en fl y under the radar of recognition.

All too oft en mild cases of trauma, abuse, and neglect go unrecognized. Hidden 
abuse, neglect, and trauma make it easy to blame the child and label it as psychiat-
ric illness when it is, in reality, the marvel of neurological plasticity that presents our 
challenge.

It is crucial that we understand the plasticity of the child’s brain and hold awareness 
about the power of environmental factors such as nutrition, screen time, media content, 
parental mental health, social pressures, and trauma to alter the path of development. 
We need to move beyond blaming the brain, faulty genetics, and neurochemistry in 
cases of child psychiatric disorders. We must see that both parents and practitioners 
have the power to alter this early environment and signifi cantly redirect the path of 
neurological and emotional development.

One of the most complex issues in children’s mental health rarely gets discussed. Th is 
relates to the parent’s mental health. Every parent brings his/her own individual issues 
into the marriage and into the family dynamics. Th ese issues can be massive (such as 
alcoholism, severe depression, and recurring pattern of abuse, etc.) or they can be subtle. 
Th is section concerns the more subtle issues. Th e parents’ needs can drive some features 
of parenting and clearly color the concerns that bring the child into treatment. Parents 
become the agents of the child and they frame the treatment concerns. Sadly, sometimes 
the parents’ needs are so great they remain unaware of the child’s internalized suff ering 
(anxiety, depression, Post-traumatic stress disorder [PTSD], etc.) Sometimes it is the fi t 
between the child and the parent’s personality that is the real source of the problem. As 
practitioners, we must realize that the parent’s own issues aff ect their perspective and 
their expectations for their child. Oft en this dims the actual presentation. If we spend a 
few moments to assess this issue it may help us to intervene and understand the child’s 
needs more completely.

As we grow and mature, all individuals have a variety of unmet emotional needs. We 
all carry unfulfi llable dreams: we really wanted to make a career move, we really wanted 
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to go to college, we really wanted to travel more, etc. Carl Jung MD said that there is no 
greater power in the psyche of an individual than their parent’s unfulfi lled dreams. Th ese 
and other more subtle issues mix together in the marriage and aff ect how the child is 
raised. Th ese expectations, hopes, wishes, and frustrations are diff erent for every child. 
Oft en, most of these issues remain unconscious and outside the parent’s awareness. Yet, 
it can have a profound infl uence on the growing child. Do parents (or parent) “need” 
this learning disabled child to be a superior student to get to law school (that dad never 
reached)? Do the parent(s) “need” this low motor skills child to be a competitive athlete? 
Do the parent(s) need this reactive and somewhat volatile child to be less like their own 
abusive parent? If we as practitioners can hold awareness of these parental dynamics in 
our awareness it will allow us to assess and treat the child more eff ectively.

Concerns: Conventional Care
Th e conventional approach to children’s mental health presents some grave concerns 
for the integrative practitioner. Th ese concerns cover both the diagnostic and treat-
ment systems of modern day child psychiatry. Th is section will review a few signifi cant 
concerns in each arena.

Th e diagnostic system for children’s mental health is based on the criteria outlined 
in the Diagnostic and Statistical Manual—4th Edition (DSM-IV). Psychiatry is the only 
specialty that does not base its diagnostic system on verifi able tissue pathology. Th ere 
are no blood tests, brain scans, or other methods to verify psychiatric diagnosis. It is 
based on personal report, history from parents, interview, and personal judgment. Most 
of the psychiatric illnesses diagnosed in childhood are based on adult illness criteria 
that are extrapolated to children. A recent review article confi rms a common perception 
that the reliability of clinical diagnosis remains poor in adult clinical practice (Aboraya, 
2006). In child psychiatry the extrapolation of adult diagnostic criteria, the shift ing 
cognitive depth of children, the high rates of co-morbidity (typically three axis I diag-
noses per symptomatic child), and the presence of multiple developmental lines create 
a moving playing fi eld that results in even lower rates of reliability. It should be noted 
that reliability is fair using structured clinical interviews that are not practical in clinical 
practice. Experts on DSM agree that the childhood portion of DSM is problematic and 
in need of signifi cant revision (due in 2012).

Th e psychiatric label brings some benefi ts for the child: insurance reimbursement, 
proper treatment and prognostic guidelines (if diagnosis is correct). However, the diag-
nostic label also carries a number of negative consequences. Th ese include the all too 
common concern when the diagnosis is incorrect. Children oft en outgrow problems 
quickly, one of the joys of pediatric practice. However, labels can endure and create 
inappropriate expectation or prognostic pessimism. For example, about one third of 
kids with Obsessive–compulsive disorder will remit naturally within 2 years. A label 
(even when correct) can overly narrow treatment when multiple issues exist and only 
one is identifi ed. Th e label oft en creates damage to the child’s self-esteem and carries 
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unfortunate stigma. Labels may all too oft en lead to a pharmacology-oriented approach 
that disempowers patient/parents and further narrows our treatment approach. Finally, 
in one of the bitter ironies of our dysfunctional system, a child may require one of a bio-
logical “parity” diagnosis to qualify for the highest level of insurance reimbursement. 
Yet, later this same label may be the source of insurance denial for any future coverage.

While most experts agree that diagnostic reliability in clinical practice of child psy-
chiatry remains inadequate, the concerns over validity triggers even more debate. DSM 
has no theoretical basis and contains many diff erent explanatory paradigms (psychody-
namic, behavioral, biological, etc.). It is based on an outdated reductionistic model that 
moves us further from the much-needed broader integrative/holistic perspective for 
the whole child.

Concerns: Treatment System
Th e conventional treatment system for children’s mental health turns to one of three 
common avenues of care: behavioral/parenting, psychotherapies, or pharmacological 
interventions. Recently we have seen a trend towards the increasing use of psychiatric 
medication in children and a relative reduction in other treatment options. Previously, 
federal monies provided the majority of fi nancial support for psychiatric research, now 
the vast majority comes from the pharmaceutical industry. In a recent New York Times 
article, psychiatry was the specialty that had the highest level of fi nancial support to 
doctors directly from the pharmaceutical industry (www.nytimes.com/2007/05/10/
health/10psyche.html). Th ese and a number of other complex factors have come 
together creating a strong push to medicalize and medicate behavioral issues in pediat-
ric populations (For an excellent discussion of these topics see Diller, 1998, 2006).

In the last 15 years the use of psychiatric medications in children has more than tri-
pled (Zito, Safer, et al., 2003). Th e use of anti-psychotic medications has risen fi ve-fold 
from 1993 to 2002 and over 80 of the application of these medications is towards non 
psychotic indications. (Olfson, Blanco, et al., 2006) Th e use of psychiatric medications 
in a preschool (age 2–4 years) population are rising rapidly (Zito, Safer, et al. 2007). 
If these trends continue unabated, within 25 years over half of all American children 
will be on psychiatric medication. In the modern clinical practice of children’s mental 
health we have witnessed a dramatic escalation of pharmacological interventions and 
a narrowing of other treatment options. Th is narrowing of treatment and thought in 
conventional child psychiatry fl ies in the face of a neuroscience that acknowledges the 
responsiveness of the child’s brain (plasticity) and the ability of many external infl u-
ences to alter the child’s gene expression (genomics).

Finally, the evidence base in child psychiatry fails to document either adequate 
effi  cacy or long-term safety from early and prolonged medications. Th is is a grave 
concern. Of all the categories of psychiatric medication in kids, only the stimulant 
category has adequate documentation of effi  cacy and safety in children. Some of the 
other categories, especially anti-psychotics have inadequate testing in children in every 
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aspect: long-term effi  cacy, short-term effi  cacy, short-term safety, and long-term safety. 
Some categories like SSRI anti-depressants have a mediocre effi  cacy record (only 1 of 
15 anti- depressants have achieved an FDA indication for childhood depression) and a 
deteriorating safety record (black box warning for suicidality, persistent pulmonary 
hypertension in exposed neonates, etc.).

Another grave concern comes from the area of polypharmacy. Th is is one of the most 
notable trends in pediatric psychopharmacology. As of November 2006, we had 1.6 mil-
lion pediatric patients on two or more psychiatric medications and rapidly climbing. 
(New York Times November, 2006 www.nytimes.com/2006/11/23/health/23kids.html) 
Th ere is no science to support or encourage this trend.

An Ecological Perspective
Lead by the developments in modern physics, the clear movement in modern science 
has been away from narrow reductionistic and mechanistic models towards systems 
oriented, interactive representations. For example, we have moved from a simple mech-
anistic view of genetics to the much more interconnected and responsive systems per-
spective of genomics. In biological science we have learned that the more complex the 
system, the less helpful that reductionist analysis becomes. Th eoretical physicist Frijof 
Capra (1996) said, “Th e great shock of twentieth century science is that systems can’t 
be understood by analysis. Th e properties of the parts can only be understood from the 
whole.”. Th e child’s brain is the most complex system in the known universe. A model 
that focuses on narrow biochemical pathology in the child’s brain and responds with 
refl ectively narrow biochemical interventions represents an outdated perspective. A 
more accurate and modern perspective would embrace the interconnected and adap-
tive value of context in the child’s life. Ecological science is the epitome of this type of 
model.

Ecology arrived as an outgrowth of the holistic reaction to the extremes of biolog-
ical reductionism in the early twentieth century. An ecological perspective provides 
the most useful and current scientifi c model for understanding the complex nature of 
childhood behavior, emotional health, and brain function. We must learn to assess the 
context of the child’s life if we are to understand the responses of his/her central nervous 
system.

In an ecological approach, the outdated emphasis on pathology is replaced by a focus 
on neuroplasticity, adaptability, and reactivity. Children are magnifi cently responsive 
to the context in which they develop and function. Oft en, this environmental respon-
siveness may be the source of the “illness” that we identify. For example, excessive screen 
time that occurs early in development of neurological controls of attention, focus, and 
executive function may result in attentional adaptation towards narrowly focused, high-
paced, electronic delivery (TV, video games, etc.) and away from the slower, but more 
complex, nature of typical human environment (classroom activities, story time, family 
life). Th is excessive early stimulation will make these children profi cient at video games 

www.nytimes.com/2006/11/23/health/23kids.html


466 CLINICAL APPLICATIONS IN INTEGRATIVE PEDIATRICS

but ineff ective in classroom and prone to disorganization. Preliminary data supports 
this perspective (Christakis, Zimmerman, et al., 2004). PTSD is another possible exam-
ple of disorder created by neurological and biochemical reaction to the environment. 
Th e trauma experienced by the child creates alternations in the neuro-hormonal milieu 
(i.e., increased cortisol), which, in turn, has neurotoxic eff ects in the hippocampus and 
other areas of the child’s developing brain. Th is is why PTSD looks quite diff erent when 
it develops in childhood as compared to PTSD that occurs in adults with a fully devel-
oped CNS.

Ecological Assessment
Th e key to understanding the child’s unique ecosystem lies in the creation of a com-
prehensive model for assessment. Th e history of psychiatry moved forward notch by 
notch with the expansion of perspective (Freud’s model of id, ego, superego, and the 
unconscious; the power model of Adler; the family systems model of Bowen; the bio-
psycho-social model of Engel; the modern model of neurochemistry; etc.) Th e ecolog-
ical model must be progressively comprehensive and inclusive. One such model would 
assess environmental, physical, mental, emotional, social, and spiritual realms, as key 
components of the child’s ecosystem.

Th e environment would include a wide range of issues including such things as envi-
ronmental toxins including mercury, lead, air pollution, and pesticides. It would also 
encompass the amount of sunlight and time in nature that the child experiences. Th e 
physical and emotional environments in the home are also other factors. Is the house 
cluttered, stressful, and noisy, or is it ordered, pleasing, and calm?

In the physical realm we would consider the biological family history of illness as 
this gives the best overall insight about genetic predisposition. Th e diet and ongoing 
nutrition of the child off ers a crucial component. Both micronutrient and macronu-
trient patterns create the biochemical foundation for proper brain development. Th e 
personal history of illness off ers critical understanding of physiological predisposi-
tions. Th e amount of sleep, exercise habits, relative fi tness, and body habitus create 
the basis for proper stress management. Under this category we would also consider 
temperament and constitution, which are oft en underappreciated as signifi cant phys-
iological factors. Laboratory tests and issues related to chronic illness are considered 
here also.

Th e mental realm includes many factors commonly considered in the psychology 
of resilience. Th ese would include the mental traits of positive mental attitude, engage-
ment, and perseverance. Issues related to learning style (auditory, visual, kinesthetic, 
etc.) are also important. We must understand the learning preferences and challenges 
for every child. General consideration of cognitive capacity and formal learning disor-
ders would also be included here. Stage of cognitive development, educational back-
ground, resources, and general level of intellectual stimulation all merit consideration. 
Finally, the level of perceptiveness, self-awareness, sensitivity, memory, and processing 
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speed also factor into the mental realm. Once we grasp the learning style and charac-
teristics of the child we must assess the goodness of fi t with their school. A misfi t with 
school may lead a child to failure, despair, and psychiatric symptoms.

Th e emotional realm generally includes the level of emotional reactivity, emotional 
tone, and self-control. Prior trauma or losses will be crucial features to assess in this 
realm of the child’s life. A chronic abuse or neglect history will create considerable lia-
bility for any child in the emotional realm. Every child has a diff erent pattern of ambient 
mood and aff ect. How expressive is the child at a healthy baseline? Also of concern here 
is the emotional tone between the parents and the general emotional tone, supportive-
ness and acceptance found in the household(s). If divorced, are the parents supportive 
of each other or still at war?

In the social realm, the history, nature, quality, and depth of the parent–child bonds 
create a crucial foundation for the child’s physical, emotional, mental, social, and spiri-
tual health. Th e Harvard Mastery of Stress Study, which followed Harvard students from 
the 1950s into the 1990s, provided evidence for this. No other factor (smoking, blood-
pressure, weight, etc.) off ered better predictive quality for mid-life physical health than 
a self-perceived rating of parent–child closeness off ered at the beginning of the study 
(Russek & Schwartz, 1997).

Beyond this, the nature, quality, variety, and stability of peer relationships are a cru-
cial barometer of social health. An oft en-overlooked factor is the important role that 
adults other than parents play in children’s lives: neighbors, family-friends, coaches, 
teachers, and pastors, for example. In an era when extended family plays less of a role 
in children’s lives, these other adults can make a major diff erence to children. Various 
studies of resilient children have confi rmed the powerful ability of one outside adult to 
turn a child’s life around (Stewart & Sun, 2004).

Fit is another parent–child factor that carries signifi cant weight in our assessment 
of the child. Every child is diff erent. Parents with many children are aware that their 
connection, comfort, and ease of interaction vary from child to child. Most parents 
are more drawn to one child than another and this is perfectly normal. Fit becomes a 
practical concern only when there is a confl ict in the fi t between parent and child. We 
can call this bad chemistry or a personality clash, but when this occurs it stresses both 
parent and child signifi cantly. Unless it is addressed well, the child will be much more 
likely to become labeled and pathologized. When the number of positive outside adult 
relationships is limited, more pressure is placed on the parent–child relationship, and 
there may be more problems when there is an issue of fi t (personality/temperament 
clash). Factors of interpersonal awareness (sensitivity and empathy) should be assessed 
here as well. Traits such as introversion/extroversion provide more helpful information 
about how the child connects with others and her social world.

Modern medicine and psychiatry ignored the importance of spirituality for far too 
long. Only in the last 20 years has medicine begun to appreciate the power of faith, 
religion, and spiritual community. Families with an intact belief system are healthier, 
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happier, and more prone to stay intact. Th e specifi cs of the belief system do not seem to 
matter; rather the crucial factor seems to be regular attendance and active participation/
practice for the family. Children seem to benefi t in a wide variety of ways from the pres-
ence of an intact belief system and ongoing religious/spiritual practice.

The Treatment Plan
Th e treatment plan will fl ow naturally from the assessment. A broad and comprehen-
sive assessment is crucial in understanding the child’s ecosystem. Only then can we 
appreciate more of the contextual infl uences upon the child’s plastic and responsive ner-
vous system. True ecological understanding requires that we also appreciate the specifi c 
qualities of the child that drive the contextual responses. Th is is an area that is diffi  cult to 
fully describe, as it is so specifi c for each child. Perhaps the best way in which to summa-
rize the ecological assessment would involve a list of relative strengths and challenges 
for each child over the six realms. Th us, a hypothetical list might look something like 
for a 9-year-old boy presenting with attentional problems:

Environmental
Strengths: lots of time in nature• 
Challenges: chaotic, over-stimulated home• 

Physical
Strengths: physically fi t, constitutionally strong, athletic, negative family history• 
Challenges: inadequate sleep, poor nutrition-excessive sweets in diet and • 
inadequate protein

Mental
Strengths: above average verbal skills, reading comprehension• 
Challenges: slow in math, poor-fi t with school• 

Emotional
Strengths: strongly positive, joyful mood; positive supportive parental marriage• 
Challenges: lack of emotional self-control, awareness• 

Social
Strengths: broad range of friendships, close with both parents• 
Challenges: tendency to be aggressive or impulsive with friends• 

Spiritual
Strengths: generous and compassionate nature• 
Challenges: lack of family spiritual practice• 

Th e treatment plan will fl ow from the information. Treatment in conventional child 
psychiatry has narrowed and is now mostly focused on symptomatic treatment of the 
presenting chief complaint. An integrative treatment model will consider the ecological 
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assessment above and address as many of these issues as is practical. Th e treatment plan 
must be comprehensive and refl ect content.

Th e challenges must be supported and acknowledged. For example, with this boy 
an integrative treatment plan would attempt to calm the home environment, increase 
his sleep, improve his diet, consider his school fi t, build emotional self-awareness, and 
improve self-control. Th e treatment must address crucial challenges or triggers. His 
strengths can function as crucial tools to help him navigate his current struggles: build 
on his athletic prowess for more success experiences; emphasize his strengths in ver-
bal skills and reading in the classroom; leverage his friendships to support the needed 
changes in self-control and awareness; focus positive one on one parent time to coach 
and support homework and needed behavioral changes.

Th ere can be no cookbook recipe here for diff erent diagnoses. Th e ecological assess-
ment is an inquiry in individuality and the integrative treatment plan must refl ect that 
uniqueness and must be tailored to the child’s own ecosystem.

Th e treatment plan must be prioritized. Obviously, we can’t address every challenge 
and strength. Rather, we must focus on these issues that are the most relevant to the 
current concerns. For the boy in the example, his current spiritual challenge is a back-
ground issue. His presentation comes from the mental (school/learning) realm, so that 
will predominate. Physical (i.e., diet and sleep) and environmental issues typically act 
as a foundation (for positive or negative) of functioning and can be quite relevant to 
most issues. For this boy, emotional, and social issues are secondary. His treatment plan 
would prioritize environmental, physical, and mental interventions.

Th e treatment plan must also refl ect the child/family belief system. For example, if 
a family has a strong belief in medications they would be prioritized. Conversely, if the 
child/family has s strong preference for a natural approach that avoids psychiatric medi-
cations, the practitioner should make every eff ort to respect those wishes in creating a 
personalized treatment plan.

Clearly, the child’s ecosystem and central nervous system are rapidly changing and 
never static. We must recognize that diagnosis and presentation change rapidly. We 
should make every treatment plan as fl uid and dynamic as the child is, and should 
reevaluate frequently.

Ecosystems are defi ned by complexity of inter-relationships. Th us, narrow, “silver-
bullet” interventions rarely last. Multi-faceted interventions that refl ect the complex 
relationships in the child’s ecosystem are more likely to bring positive adaptation. 
Powerful, narrow interventions may carry many hidden long-range repercussions that 
we can’t anticipate. For example, the developmental and neuro-endocrine eff ects of 
long-term use of psychiatric medications are mostly unknown. All care for children 
should embody the precautionary principle: employ extreme caution where the eff ects 
and risks are not established.

Finally, the treatment plan must honor the self-healing capacity of every child. 
Scientists now recognize that self-correction is a central quality of ecosystems. Th e 



470 CLINICAL APPLICATIONS IN INTEGRATIVE PEDIATRICS

stronger and more diverse the ecosystem the greater the capacity there is for self-cor-
rection. In individual organisms we can describe this trait as homeostasis: the ability to 
maintain and self-correct an internal milieu.

Th e conventional model in child psychiatry places far stronger emphasis on models 
of pathology than on models of health. Th e ecological model is posited on the inher-
ent self-correcting capacity of the ecosystem. Growing from the work of Nobel Prize 
winning chemist Ilya Prigogine (Prigogine & Geheniau, 1986), we now have chemical 
models of self-organizing systems. Th is ability to self-organize and self-correct is the 
basis of life and a crucial foundation for our approach to mental and emotional prob-
lems in children.

In summary, an integrative treatment plan should have the following 
characteristics:

Be comprehensive1. 
Be contextual2. 
Address challenges and triggers3. 
Be strength-based4. 
Be individualized5. 
Be prioritized6. 
Be dynamic7. 
Be multi-faceted8. 
Honor self-healing capacity9. 
Respect the belief system of the child/family10. 

Th e treatment plan can be integrative as well. Th is can mean a combination of 
ecological care and allopathic care. Allopathic treatment models (against illness) are 
typically symptom focused and narrow. Th e integrative model allows us to judiciously 
combine broader ecological interventions with allopathic approaches. Interestingly, 
many of the common complementary and alternative (CAM) approaches are actually 
allopathic in nature. For example, St. John’s Wort (SJW) is a symptom-based herbal 
intervention for depression that treats the signs and symptoms of this mood disor-
der. SJW does not address the ecological nature of depression or correct fundamental 
defi ciencies in the same way that B vitamins or essential fatty acids do. Furthermore, 
there has been no randomized controlled trial of SJW in young children. Th us, 
SJW can be considered an herbal form of allopathic (against illness) intervention. 
In the integrative model, allopathic interventions are not negative, merely narrow 
in scope.

The Issue of Diagnosis
In an ecological model the tendency to fi nd isolated distinct pathology in the child 
is greatly diminished. Rather, the pathology becomes the negative context and forces 
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that elicit the current response. Obviously, the child and the environmental infl uences 
interact to create a specifi c response. Although we can characterize the response of 
the child with a psychiatric label, it is more helpful to understand the child and their 
context (nutrition, family dynamics, learning style, social connections, etc.) if we are 
to move towards anything more than simple symptomatic control. A much deeper 
level of treatment fl ows from the ecological model that begins to appreciate the trig-
gers for symptom expression. Once addressed, these triggers will diminish and symp-
toms will then abate refl ecting the self-correcting nature of the human brain. For 
example, a child with a confl ictual fi t with one parent and a poor fi t in his school will 
oft en become depressed. Rather than move to treatment with a serotonin reuptake 
inhibitor such as fl uoxetine, address the issues of fi t and the depression will improve 
on its own accord without pharmacological support. Simple pharmacotherapy alone 
may simply mask the reasonable response to the unreasonable context in which the 
child is immersed.

Given the malleable and plastic responsiveness of the child’s brain, simple generic 
labels that identify the broad type of symptomatic presentation that the child pres-
ents with (i.e., mood, anxiety, disruptive, or attentional) may be the most accurate. We 
should move to a more specifi c label with a child only when it designates a specifi c, safe, 
and well-proven treatment. OCD is one example (exposure and response prevention). 
In psychiatry, we have a large number of diagnostic categories and very few specifi c 
treatments. For example, SSRIs are used in mood disorders, anxiety disorders, eating 
disorders, and sexual dysfunction. Anticonvulsants are used in epilepsy, mood disor-
ders, and aggressive dyscontrol. Antipsychotics are used in schizophrenia, mood disor-
ders, and disruptive disorders.

Facets of Integrative Treatment
By its very nature, the integrative treatment of pediatric mental health issues is broad, 
diverse, and creative. Th e number and variety of treatment options are vast. Th is section 
will provide a brief overview of the major categories and a few of the specifi c treatments 
approaches within each category.

Lifestyle interventions include interventions that improve the quality and duration 
of sleep (such as proper sleep hygiene and focused cognitive behavior therapy, CBT). 
Exercise and activity that improve fi tness can range from recreational soccer to kick 
boxing classes to local swim teams. High levels of screen time have been shown to relate 
to high levels of levels of obesity (Crooks, 2000). A family hike or bike ride each weekend 
benefi ts children in a number of ways. Finally, something called social rhythms therapy 
has been proved to benefi t bipolar illness by enhancing stability and predictability of 
basic routines in the individual’s life (Frank, Kupfer, et al., 2005). Simply having set and 
predictable wake time, bedtime, meal times, and bath time improves emotional stability 
in bipolar patients. In a German study, intensive lifestyle therapy improved depression 
as well as counseling and medications (Hamre, Witt, et al., 2006).
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Personality factors can play a huge role in how resilient or resistant to stress children 
are. If parents can role model positive mental attitude and engaged problem solving in 
their own lives this will have a benefi cial eff ect for their children. Furthermore, parents 
can encourage their children to take reasonable risks and be prepared to watch them 
fail occasionally. In this circumstance, step back and focus on problem solving and re-
engagement. Emphasize the process itself.

The child’s diet and nutrition creates the foundation for structure and function 
in the developing CNS. Diet has a pronounced and pervasive influence on both 
the developmental and treatment of psychiatric symptoms. Examples include the 
corrective power of B vitamins, minerals, essential fatty acids, and combinations 
formulas on mood (Kaplan & Shannon, 2007) as well as the effects of food addi-
tives on attention (McCann, Barrett, et al., 2007). There are many examples of a 
nutritional deficiency model in which the patient’s illness can be viewed as in-born 
errors of metabolism secondary to genetic idiosyncrasies or single nucleotide poly-
morphisms (SNPs) (Kaplan, Crawford, et al., 2007). These enzymatic inefficiencies 
make some children much more prone to symptomatic expression with a typical 
American diet. The treatment options either dramatically enhancing the available 
metabolic endpoint to overcome these metabolic inefficiencies or to supply the 
needed endpoint products themselves. For example, imagine that young Johnny has 
a strong family history of mood disorders that revolve around a SNP inefficiency 
of omega-3 EFA metabolism. Treatment could involve either a diet high in flaxseed 
(omega-3 precursor) or merely supplying the omega-3 metabolites (EPA and DHA) 
directly for CNS function.
Key: Improvement of diet alone is typically not enough for most symptomatic patients 
and supplementation is required for eff ective correction of these in born errors of 
metabolism.

Some children will have food sensitivities or food allergies that cause alterations in 
mood or behavior (Bischoff , 2007; Teufel, Biedermann, et al., 2007). About 6–10 
of children have either allergies or sensitivities to food and about 1 cannot tolerate 
gluten (Bangash, 2005). Th e most common sensitivities are dairy, wheat, corn, soy, 
eggs, citrus, tree nuts, peanuts, and shellfi sh. Some indicators of food related problems 
include family history of allergy, history of eczema or colic, chronic abdominal pain, 
long bone pain, bad breath, bad foot odor, insomnia, chronic headaches, or rhinorrhea. 
If a patient has two or more positives, consider an elimination diet or referral to a nutri-
tional specialist.

Multivitamin combination formulas have demonstrated signifi cant value in a wide 
range of problems including bipolar disorder, behavior disorders, and cognitive func-
tioning (Jiang, 2006; Kaplan, Crawford, et al., 2007). Five studies documented here 
represent RCTs. Geseh (2002) gave juvenile off enders a vitamin, mineral and EFA com-
bination and found signifi cant reductions in violent acts and rule infractions. Four 
peer-reviewed studies in psychiatric journals have indicated signifi cant benefi t from the 



Integrative Pediatric Mental Health 473

use of a proprietary vitamin mineral supplement called EM Power in bipolar disorder 
(Kaplan, Crawford, et al., 2007).

Th e number of studies exploring the value of essential fatty acids (EFAs) has mush-
roomed in the last 5 years. Th e current database provides strong evidence that EFAs play 
a crucial role in cognitive and emotional functioning (Freeman, Hibbeln, et al., 2006; 
Peet & Stokes, 2005). Eicosapentanoic acid (EPA) appears to play a pre-dominant role 
in the mood disorders while docasahexanoic acid (DHA) plays a more pronounced role 
in cognitive development and learning disorders. Th ese Omega-3 EFAs form the foun-
dation of neuronal development in the young child’s brain. Th ey are crucial for both the 
structure and function of all neurons secondary to their role in phospholipids and the 
second messenger system.

Recent studies indicate that children’s diets are not balanced and only 1 meet food 
pyramid guidelines. A JAMA review article (Fletcher & Fairfi eld, 2002) found that sub-
optimal intake of micronutrients was a risk factor for chronic illness and data supported 
the use of vitamin supplementation as a tool to reduce chronic illness in adults. Given 
the dramatically elevated nutrient demands in the pediatric population the conclusion 
seems clear: all children, particularly those with mental health issues should take nutri-
tional supplementation as a core facet of their care and treatment.

Th e family arena plays a central and crucial role in the child’s emotional develop-
ment. Th is includes a variety of family issues including parenting skills, parent–child fi t, 
marriage, and support/acceptance. Th e modern shift  towards biochemistry has unfor-
tunately diminished our appreciation for the fundamental power that family interven-
tions carry for symptomatic children.

Parenting skills oft en refl ect the ability to be fi rm, consistent, and positive in limit 
setting and boundaries. Th ese issues are most pronounced for disruptive and explo-
sive children who are out of control. Oft en a depressed primary care giver feels over-
whelmed. A number of recent studies document the increased risks for psychological 
diagnosis in children who live with a depressed mother (Hammen & Brennan, 2003). 
Th e risks include not just mood disorders but behavioral and attentional disorders as 
well, further documenting the ecological nature of children’s mental health. Th ese stud-
ies also document that a substantial portion of children lose their label if mom improves 
(Weissman, Pilowsky, et al., 2006).

Parent–child fi t involves the comfortable blending or clashing of personalities, tem-
peraments, and styles of a parent with a child. Most oft en it is not an issue. However, 
when present it can drive many psychiatric problems. Fit can oft en be labeled as psychi-
atric illness and may at times represent a scapegoating of the child.

Th e quality and emotional tone of the marriage creates a pervasive and forceful infl u-
ence for every child. A positive, loving, supportive and understanding marriage radi-
ates innumerable benefi ts to the child. Conversely, a high confl ict divorce with custody 
battles may be the most emotionally damning family experience possible. Our work 
lies between these poles. Do not lose sight of the value of marital therapy for pediatric 
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mental health issues, as it is not easy to appreciate the style and tone of a marriage from 
the vantage point of an offi  ce visit with a younger child.

In some ways, all of these family issues come back to the parents. Th ey may be igno-
rant of specifi c skills, or their individual emotional development may be compromised 
in some way. Th is, in turn, may have adverse eff ects on the marriage and on their chil-
dren. Parenting challenges our own emotional health and off ers deep rewards if we meet 
these challenges with real awareness. When addressed with awareness parenting can 
burn away our own narcissism and selfi shness, open our heart and can tear at our emo-
tional scars. Th e book Parenting from the Inside Out (Seigel & Hartzell, 2003) explores 
this complex topic well.

Th e primary job of every school-aged child is that of student. Children who fi nd 
school easy and fun have less emotional and behavioral concerns. Personality factors, 
cognitive factors, and specifi c learning styles play a key role in this process. Th e two 
crucial personality traits are introversion/extroversion and approach/avoidance. Th e 
introverted, avoidant or anxious younger child may struggle with school. He or she 
may do better with smaller schools and need more help with transitions. Th e Small 
Schools Project (smallschoolsproject.com) has documented that children attending 
small schools do better in performance, attendance and graduation rates (Cleary & 
English, 2005).

Parents and professionals should keep a watchful eye on the fi t of this child with 
the schooling process. Th e cognitive issues oft en encompass general measures of intel-
ligence and specifi c learning disorders. Th e child that has subnormal or gift ed intelli-
gence will require special support and consideration in school selection.

Finally, the specifi c learning style of each child will determine what type of school 
and curriculum path will be most optimal. Learning styles vary from child to child. A 
child may be a visual/verbal, visual/nonverbal, auditory, or kinesthetic learner. Experts 
also now recognize many types of basic human intelligences (Gardner, 1983, 2004). 
Th ese include logical, linguistic, musical, kinesthetic, spatial, interpersonal, intraper-
sonal, and naturalistic. We will tend to fi nd a child’s gift s, and joys strongly connected to 
their innate preferences in this arena. Th e combination of intelligence type and learning 
style will determine the best school fi t for the child. Poor school fi t (a child with musical 
and physical gift s who is a kinesthetic leaner placed in a rigorous narrow “college prep” 
school) will create an increased likelihood of psychiatric symptoms. Parents should be 
encouraged to understand the power of intelligence type, learning style and school fi t, 
and follow the child’s passions and gift s.

Environmental Issues
Environmental issues are increasing threats to the health of children in the twenty-fi rst 
century. As considered here, the environment includes the chemical environment (pes-
ticides, herbicides, heavy metals, chemicals like bis-phenol A, etc.), psychological envi-
ronment (television, print, internet, etc.) and the sociocultural environment (poverty, 
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materialism, sexuality, commercialism, violence, sexism, etc.). Increasingly, all those 
caring for children must actively advocate for the identifi cation and removal of toxins 
in whatever form they take. It is clear that the pervasive reach of these toxins exact a 
massive toll on our children’s mental health.

Children vary widely in their exposure to these issues and their susceptibility to the 
burden imposed. We must be creative, educational, and persistent in our role as advo-
cates for health. We oft en fail to make the connection between these environmental 
toxins and psychiatric symptoms. We have evidence that lead toxicity debilitates atten-
tional skills all the way down to our lowest measurable threshold (Banerjee, Middleton, 
et al., 2007; McMichael, Baghurst, et al., 1994). We have strong evidence that exposure 
to violence is associated with violent behaviors. Some of the issues here are controversial 
(the neurological eff ects of EMF) while others are very diffi  cult to measure (the perva-
sive sexualization of our culture). Th e best direction here is to individually assess each 
child’s environment, assess the symptom pattern and forcefully advocate and intervene 
for the child as indicated.

Psychotherapy
In the treatment of mental health issues in children we have a wide array of therapeu-
tic tools. Psychotherapy has a long-standing traditional role. Th e psychotherapeutic 
modalities vary by age, level of parental involvement, and philosophy. In general, the 
younger the age of the child the greater the level of parental involvement indicated. 
For example, when addressing a behavioral attachment issue with a 4 year old, the vast 
majority of the work should be with the parents. However, if dealing with existential 
depression in a 17 year old, the majority of the work will be with the teen.

Children vary widely in the ability and inclination to participate in verbally based 
psychotherapy. Many boys don’t fare well with this modality. Play therapy has a role 
with young children. If behavior problems are part of the presentation, it is important 
to also teach parenting skills. In general, the more behavioral issues, the more parental 
involvement required. Oft en, this will require family therapy for the preteen and teen. 
Marital therapy is a must if the level of tension and hostility is high or sense of connec-
tion is low in the marriage. Family therapy is an underutilized modality. Group therapy, 
an extremely powerful tool for teens, is also signifi cantly underutilized.

Recently, we have witnessed the emergence of a variety of approaches based on the 
principles of mindfulness. Dialetical behavior therapy (DBT) is the most prominent. 
Th is evidence based technique combines aspects of CBT and mindfulness. Th e major-
ity of the early research involved adult patients with Borderline personality disorder 
(Linehan, Armstrong, et al., 1991). However, it has shown great promise in mood dis-
orders and suicidality. A variety of pilot studies in pediatric populations echo the nine 
positive RCTs for adults. Recent studies have documented improvements in the pedi-
atric age range for a variety of problems based in mood, aff ect, or behavioral regu-
lation. Oft en run in groups, DBT is really a training course in the enhancement of 
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self-awareness and self-regulation (Rathus & Miller, 2002). Th is modality is highly rec-
ommended. In many ways DBT is closer to psycho-education than to psychotherapy.

In general the key issues in psychotherapy involve the proper fi t of personal chemis-
try, parental involvement, therapeutic style, and specifi c skill set with the child’s issues. 
For OCD the therapist should be skilled in exposure response prevention (ERP) as 
this is a proven and specifi c skill set (Bolton & Perrin, 2007). Th e therapist must mon-
itor responses and be quite willing to recommend change for lack of fi t or progress. 
Th ree-month blocks are adequate for periodic reassessment. Psychotherapy is not use-
ful for every child but if trauma, anxiety, or depression are present than a trial is usually 
warranted.

Eye movement desensitization and reprocessing (EMDR) is a relatively new psych-
therapeutic technique that involves the use of eye movements across the midline with 
some verbal or internal processing. Th e evidence base is strongest in the trauma and 
PTSD but appears to have value for anxiety disorders and perhaps mood disorders as 
well (van der Kolk, Spinazzola, et al., 2007).

NON-TRADITIONAL THERAPIES

Art, music, and dance therapies are non-traditional therapies that may have a role in the 
treatment of children. Th e evidence base is currently small but promising (Whitehead-
Pleaux, Zebrowski, et al., 2007). Many children do not process auditory information 
very well and these modalities off er excellent alternatives. Also, if the child has an artis-
tic, musical, or kinesthetic gift /interest, than these referrals may be extremely useful on 
many levels.

Another underappreciated tool is the therapeutic use of the outdoors and adventure. 
Experiential therapy, adventure therapy, or outdoor education can be another amazing 
tool in the positive transformation of a child. Th ese experiences can help alter the per-
spective and mindset of a depressed or substance abusing teen. Th ey can also function 
as a positive anchor for a teen growing up in a highly dysfunctional family. Th e down 
side is that they are oft en expensive and time limited. So aft er-care and continuity are 
crucial. Th e most successful treatment recommendations are oft en creative and intui-
tive, based upon the unique make up of the identifi ed patient.

Mind-Body Therapies
Practitioners have a wide range of mind-body tools to choose from. Th e specifi c tech-
niques range from the ancient (Tai Chi and meditation) to the modern (biofeedback 
and guided imagery). Hypnosis and relaxation skills can help children deal with a vari-
ety of issues including pain and anxiety. Meditation and mindfulness skills have been 
well researched and appear to improve nearly every measured mediator of autonomic 
balance and psychological health (Grossman, Niemann, et al., 2004). Mindfulness skills 
can even be adapted for use with prepubertal patients (Ott, 2002). Tai Chi and mind-
fulness have been successfully demonstrated in a Boston Public Middle School (Wall, 
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2005). A variety of mind-body techniques signifi cantly reduced the symptom load of 
students in war torn Kosovo (Gordon, Staples, et al., 2004). Relaxation therapy proved 
to be as eff ective as CBT in a RCT of 30 depressed adolescents (Reynolds & Coats, 1986). 
Given that most mental health problems are associated with increased levels of stress, 
mind-body skills can be a useful adjunct for many symptomatic children.

Biochemical Therapies
Psychiatric medications and herbal preparations constitute the bulk of biochemical 
therapies. Compounds found naturally in food are considered nutritional supplemen-
tation for this discussion. Psychiatric medications do play a role in the integrative treat-
ment of pediatric mental health issues. Th e optimum approach may be a three-tiered 
treatment plan. Th e fi rst tier prioritizes safe educational, environmental, lifestyle, fam-
ily, diet changes, and nutritional approaches. Th e second tier can be other therapies 
including mind-body, herbal remedies, psychotherapies, and other CAM modalities. 
Psychiatric medications fall into the third tier because of the elevated levels of risk and 
power. An exception may be made for families that have a belief system favoring pre-
scription medication or rejecting CAM approaches. In these cases the fi rst tier of care 
should remain the same.

An integrative approach to the use of psychiatric medications in pediatric popula-
tion involves seven basic principles:

Use low doses. Engage the power of the placebo to the benefi t of all. Use the 1. 
power of suggestion.
Advance doses slowly. Allow the body and nervous system time to adjust.2. 
Drug holidays. Once or twice a year assess the child’s symptom level by slowly 3. 
tapering the dose and monitoring symptoms.
Multi-modal care. Never make psychiatric medications the sole approach.4. 
Use targeted nutritional adjuvants. For example, B vitamins and folate should 5. 
always be given with anti-depressants in order to enhance response and 
reduce the doses required.
Avoid poly-pharmacy whenever possible. We simply have no science to guide 6. 
us.
Employ physiological supports. For example, use Omega-3 oils with neuro-7. 
leptics (black box warning for weight gain and Type II diabetes) to reduce the 
risks of hyperlipidemia.

Herbal remedies contain both new and time-honored interventions for mental 
health. Saint John’s Wort has a substantial and growing evidence base for use in depres-
sive disorders (Linde & Knuppel, 2005) including three open trials. Kava-Kava has found 
a rather recent appreciation for its benefi t in anxiety disorders. Whenever possible use 
the same preparations that have been involved in the key studies for a particular herb. 
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For example, when possible employ the same SJW formulation used in many of the 
prominent controlled trials. Finally, realize that quality varies widely for herbal prepara-
tions. Choose brands known to emphasize quality control, periodic assays, and product 
monitoring. Th is may oft en result in narrow brand recommendations and higher price 
range. Random retail surveys of herbal preparations demonstrate a disturbing range of 
product quality (ConsumerLab.com). Caveat Emptor.

Energy
A wide range of energy-based modalities can be applied to benefi t mental health con-
cerns. Th ese approaches include the use of light, electricity, and human energy (Chi, 
prana, etc.). Light therapy has a proven role in treating mood disorders (with or with-
out a seasonal rhythm). A recent meta-analysis of randomized controlled trials of light 
therapy found bright light treatment for non-seasonal depression is eff ective, the eff ect 
size being quite similar to that for anti-depressant trials (Golden, Gaynes, et al., 2005). 
Cranial electrical stimulation (CES) involves the use of low voltage, low amperage cur-
rent from one ear lobe to the other. Previously called electro-sleep, this little used ther-
apy has good evidence that is can reduce anxiety and improve mood (Passini, Watson, 
et al., 1976). Qi Gong is an ancient Chinese martial art that develops skills and awareness 
in the internal manipulation of the body’s own energy (Chi). Qi Gong has wide rang-
ing evidence supporting its value for a range of mental health issues (Shannon, 2002). 
Th erapeutic Touch is a gentle physical technique oft en practiced by nurses in health care 
settings. Th ere are no RCTs with children for these therapeutic modalities. Daylighting, 
the enhanced natural sunlight in classrooms has been found to improve school perfor-
mance, reduce illness, and improve attendance (Manuel, 2003).

Biomechanical Modalities
Only a few of the available biomechanical therapies have been evaluated in psychiatric 
illness. Th erapeutic massage promotes positive changes in a wide variety of physio-
logical measures: blood fl ow, muscular relaxation, autonomic balance, and lymphatic 
drainage. In one study of massage in depressed patients it decreased cortisol levels and 
improved the levels of serotonin and dopamine (Field, Hernandez-Reif, et al., 2005). 
Massage reduced aggression is adolescent inpatients (Diego, Field, et al., 2002). A brief 
daily back rub reduced anxiety and improved cooperation in child and adolescent 
psychiatric inpatients (Field, Morrow, et al., 1992). Th e infants of depressed mothers 
derived signifi cant benefi t from maternal massage with higher scores on a variety of 
measures in the Brazelton scale (Field, Hernandez-Reif, et al., 2006). Given the persis-
tent and signifi cant negative eff ects of maternal depression (Weissman, Pilowsky, et al., 
2006), this approach can support the infant’s well-being into the future. In massage, the 
specifi c technique appears to be less important than the gentle, caring touch of a con-
cerned attentive adult. Parents can be easily taught to touch and soothe their children. 
A prior history of physical or sexual abuse makes the application of “good touch” both 
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more important and challenging. Osteopathic cranial manipulation may off er consid-
erable benefi t to children with a history of birth trauma, chronic headaches or severe 
learning disabilities.

Traditional Modalities
Acupuncture, homeopathy, and ayurvedic medicine form three of the most important 
time honored approaches to healing. Acupuncture has a growing research base with 
evidence building for its eff ectiveness with both depression and anxiety. A systematic 
review of randomized controlled trials of acupuncture of depressed adults suggested 
signifi cant benefi ts equal to those of anti-depressant medications (Leo & Ligot, 2007). 
Another meta-analysis (Mukaino, Park, et al., 2005) found that electro-acupuncture 
was as eff ective as anti-depressant medications. Kemper (Kemper, Sarah, et al., 2000) 
demonstrated that acupuncture was well-received in a pediatric population. Other 
studies have found reduction in anxiety following acupuncture (Karst, Winterhalter, 
et al., 2007).

Symptom-Oriented Treatment
In an ecological perspective the treatment of mental health issues moves from a diagnos-
tically based treatment model to a symptom-based model. In this way the treatment 
becomes more dynamic, more personalized and less rigid. Th is approach also tends to 
reduce our use of psychopharmacology. As previously mentioned, the treatment plan 
must be comprehensive and prioritized, emphasizing the realms in the child’s life that 
have the most distress. Given all of this, each treatment plan will be quite unique and 
individualized. Th is section will present treatment plans for broad symptoms empha-
sizing commonly employed approaches with an evidence base. Th ese lists are meant to 
be a general guide to be customized for the individual child or teen.
Symptom-oriented treatment

1. Depressed mood (fl at, slowed, apathetic)
a. Environments: sunlight, light therapy (30–60 minute 10,000 lux, in am), 

pets, atmosphere of joy and support in home. Reduced screen time.
b. Physical: aerobic exercise (20 minutes, 3–4 times a week). More physical 

activity, B vitamins (B-complex 50 mg with 1 mg of folate), Omega-3 oils 
(1–2 g of EPA), chromium picolinate (400 mcg BID—atypical depression, 
hypersomnia/hyperphagia). SAMe (200–600 mg BID on empty stomach). 
Vitamin C (1000 mg in AM). Dietary improvements (enough protein and 
reduce sugar). Acupuncture trial (teens).

c. Mental:psychotherapy (CBT), proper fi t in school with learning style and 
support of specifi c intelligence, gift s, talents, etc.

d. Emotional: expressive therapies: dance, art, music, family therapy, group 
therapy
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e. Social: recreation, sports, church groups, social skills groups (younger 
kids), aft er school clubs.

f. Spiritual: forgiveness, gratitude journal, proper religious attendance, vol-
unteer work.

2. Depressed mood (agitated, irritable)
a. Environmental: sunlight, light therapy (30–60 minutes in AM; 10,000 

Lux), time in nature, pets, atmosphere of peace and harmony in home. 
Reduction of screen time.

b. Physical: physical activity (walking, hiking, etc.) aerobic exercise (20 min-
utes 3–4 times per week), dietary improvements (reduce sugar, eliminate caf-
feine), B-complex (50 mg with 1 mg of folate). St. John’s Wort (900 mg per day 
of quality product divided BID). Inositol (2–4 g BID or TID), EFA (1–2 g of 
EPA), Vitamin C (1000 mg in AM), 5-HTP (50–200 mg BID). Acupuncture 
trial (teens), massage therapy. Support of proper sleep hygiene.

c. Mental: psychotherapy (DBT, CBT, or Hakomi), relaxation therapy or 
mindfulness practice or Tai Chi, proper fi t in school for learning style. 
Support of specifi c intelligence(s), gift s, talents.

d. Emotional: expressive therapies: dance, art, or music. Family therapy. 
Group therapy

e. Social: recreation, sports, church group. Social skills group (younger kids), 
aft er school groups.

f. Spiritual: forgiveness, gratitude journal. Prayer. Religious services. 
Volunteer work.

3. Mood dysregulation (rage, lability, aggression)
a. Environmental: social rhythms therapy (enhanced predictability of 

sleep, meals, and other routines), sense of peace and harmony in home. 
Reduction of screen time. Pets and time in nature. Elimination of violence 
(TV, video games, DVD, etc.).

b. Physical: physical activity. Aerobic exercise (20 minutes 3–4 times per 
week), dietary improvements (reduction of sugar, eliminate caff eine, more 
complex carbohydrates) EFAs (2–4 g of EPA per day). EM Power Plus [pro-
prietary vitamin mineral product tested in bipolar disorder] (5 capsules 
three times daily). Massage therapy. Inositol (2–4 g TID).

c. Mental: psychotherapy (DBT), relaxation therapy, mindfulness practice, 
martial arts, proper fi t in school for learning style. Support of specifi c 
intelligence(s), gift s, talents.

d. Emotional: experiential therapies: dance, art, music. Family therapy. Group 
therapy.

e. Social: recreation, sports, church groups, social skills group (younger 
kids), aft er school clubs.

d. Spiritual: gratitude journal, prayer, religious services, and volunteer work.
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4. Anxiety
a. Environmental: strive for a calm, peaceful, predictable home life. Parents 

should role model peace, calm, and practice relaxation skills themselves, 
Pets, Avoid media violence, emphasize positive and relaxing entertain-
ment, time in nature

b. Physical: enhanced physical activity: swimming, walking or biking. 
Dietary improvements: reduce sugar, eliminate caff eine, and adequate pro-
tein. Vitamin C (1000 mg), B-complex (50 mg), Inositol (2–4 g two or three 
times daily). l-Th eanine (100–200 mg) twice daily. Consider 50 to 150 mg 
5-HTP twice daily. Massage therapy. Consider Acupuncture if acceptable.

c. Mental: relaxation training or Tai Chi or Mindfulness meditation. 
Psychoeducational formats (books, DVDs, etc.) to enhance knowledge of 
anxiety and coping techniques. Adjust school size and style as needed, pre-
vent bully issues. Psychotherapy with connected and reassuring therapist. 
Exposure and Response Prevention (ERP) if OCD features. Higher doses 
of 5-HTP (300–400 mg) if OCD features.

d. Emotional: consider arts, craft s or other relaxing hobbies. Journaling.
e. Social: may need to support one on one time with gentle peers.
f. Spiritual: support spiritual path. Prayer and ritual may provide solace 

(Kaplan & Shannon, 2007; Kemper & Shannon, 2007; Lake, 2007; Lake & 
Spiegel, 2007; Shannon, 2002).

Safety Issues
Psychiatric medications have rather signifi cant health and safety risks in adults. In a 
child with a growing nervous system most of these concerns are unexplored. By com-
parison, the integrative modalities discussed in this chapter appear to carry risks that 
are orders of magnitude safer. For example, over 100,000 Americans die each year from 
the correct use of prescription medications (Lazarou, Pomeranz, et al., 1998) and it is 
the sixth leading cause of death in the United States. Outside of the banned supplement 
ephedra (abused as a weight loss stimulant), only a handful of Americans die each year 
from herbal supplements in spite of enormous unsupervised use (Mills, 2007). A few 
notable safety concerns do stand out and merit discussion.

Kava Kava has been documented to reduce anxiety. However, there have been a num-
ber of deaths from liver failure associated with it (Ernst, 2007). Th ese appear to be related 
to a manufacturing issue using non-rhizome components. Until this issue is clarifi ed a ban 
on clinical use is warranted. Any of the stimulant or anti-depressant products (ginkgo, 
sun exposure, SJW, 5-HTP) can trigger manic cycling in predisposed patients (Fahmi, 
Huang, et al., 2002). Any patient with a bipolar presentation or family history must be 
approached with real caution. Acupuncture with pre-pubertal children is challenging. 
Acupuncture treatment itself can cause bruising, trigger premature labor or, rarely, cause 
a pneumothorax. St. John’s Wort can cause sun sensitization. SAMe can elicit nausea, 
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headaches or insomnia. Meditation must be recommended cautiously in any patient with 
a history of psychosis. All of the vitamins being discussed here (including EM Power) fall 
in the safe range and are not associated with known toxicity. Many categories discussed 
here; lifestyle changes (exercise, sleep, etc.), learning environment adjustments, home 
environment adjustments, parenting support, relaxation, and coping skills, for example, 
are safe, practical, and support the child’s health in a number of ways.

Case Study

Jennifer is a 12-year-old girl who comes to you with her mother, Gloria, with 
a chief complaint of depression. Jennifer has felt bad for 6 months, she tried 
cutting on herself and took six Tylenol once but never told anyone. A teacher 
told the school counselor and they now seek your help. Father is a workaholic 
and under-available. Mom is mildly depressed and grew up with an alcoholic 
father. Jennifer is slightly overweight, inactive, craves carbohydrates and 
spends 2–4 hours a day on her computer on a social networking site.

As you explore her ecosystem you fi nd that the home environment is 
stressful and chaotic. Jennifer stays up late on the computer and only gets 
7 1/2 hours of sleep each evening. Her diet is low in protein and high in pro-
cessed foods. She thinks poorly of herself and hates her body.

Your intervention revolves around improving the environmental supports 
for Jennifer. You spend time educating mom and Jennifer about the need for 
more sleep, a better diet, and more activity. You explain the need to limit 
screen time to allow time for these other priorities. Screen time gets earned 
when these are accomplished. You outline reasonable nutrition and get both 
of them to pledge a diet with more protein, whole grains, daily breakfast, and 
no caffeine or soda. You outline basic supplementation that includes 1000 
mg of vitamin C, 50 mg of B complex, and 1 g of EPA fi sh oil.

You spend time with mom emphasizing the need to address her depres-
sion and marital stress, as this is a factor in Jennifer’s mood and environ-
ment. You support a yoga class for Jennifer and her dad and emphasize the 
need for him to be more involved in her life. Both Jennifer and her mom feel 
worse in winter so you prescribe a light box with 30 minutes each morning 
while eating breakfast. Jennifer has a nice connection with her youth minis-
ter, so you suggest regular visits with him until Jennifer feels much better. 
You recommend Jennifer take 200 mg of SAMe each morning and afternoon 
on an empty stomach, increasing to 400 mg twice daily in 1 week. Finally, 
you recommend Jennifer spend 10 minutes each night before bed fi lling in a 
gratitude journal. The parents are very pleased that they can avoid prescrip-
tion medication at this point and understand that is could be a part of the 
plan if Jennifer fails to respond. You will see them back in 2 weeks to coach 
and suggest these changes.
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Summary
Th e child’s brain is the most complex eco-system in the known universe. We must strive 
to assess this ecosystem as comprehensively as possible. A thorough assessment will 
include an understanding of environmental, physical, mental, emotional, social, and 
spiritual concerns. Th e unique characteristics of each child provide a map of strengths, 
gift s, challenges, and style. Th e treatment fl ows from this map.

Th e treatment will be much more likely to be successful if it is plays on strengths and 
addresses stressed areas of the child’s life. A multi-modal treatment model also will be 
more eff ective in the long run. Work with the belief system of the family and of the child. 
Re-assess your assessment and treatment response on a regular basis. Remember, chil-
dren represent a moving target. If the child does not respond positively to the treatment 
approach, reassess your diagnosis and your treatment within 6 weeks. Do not lose the 
momentum for change.

Embrace the awesome vitality and healing capacity of this child. You should radiate 
acceptance, optimism and engagement. As a practitioner, your own personal mental, 
emotional, and spiritual health becomes either an eff ective tool or serious roadblock 
to every child’s recovery. You must walk the talk. Finally, the greatest joy in this work 
comes from knowing the whole child well and witnessing their beauty as they rebalance 
and blossom.
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KEY CONCEPTS

More than half of the children being treated for cancer in the  ■

United States use some form of integrative medicine (IM), pri-
marily to treat symptoms rather than to cure the cancer directly.
Greater than 75 of childhood cancer is currently curable with  ■

conventional chemotherapy, radiation therapy and/or surgery; 
pediatric oncologists are concerned that widespread use of IM 
may compromise the improvements made in survival.
“Integrative oncology” implies an evolving evidence-based spe- ■

cialty that uses complementary therapies in concert with med-
ical treatment to enhance effi  cacy, improve symptom control, 
alleviate patient distress, and reduce suff ering.
Th e majority of IM used by cancer patients is parent/patient  ■

selected rather than provider prescribed.
Th e integrative oncologist’s role is one of maintaining currency  ■

with the available research as well as providing information on 
safe, compatible IM adjuvants.
Interactions of herbal or other supplements with chemotherapy  ■

and/or radiation therapy is a real concern.
Th e best care for cancer for children and young adults is at a  ■

pediatric cancer center affi  liated with the Children’s Oncology 
Group (COG).
Pediatric specifi c research is essential to guide the addition of IM  ■

therapies into the array of therapies open to children with cancer 
to improve side eff ects and augment cancer therapy.

■



Background

Approximately 10,000 children in the United States under the age of 20 will be 
diagnosed with cancer annually (Ries et al., 1999). Acute lymphoblastic leuke-
mia (ALL) is the largest group of pediatric cancers, accounting for 25 of all 

cases. Brain tumors constitute the next largest group; brain tumors and ALL, together 
with acute myelogenous leukemia (AML) account for almost half of children’s cancer. 
Neuroblastoma and Wilms’ tumor are the next most frequently diagnosed tumors in 
children. Th ere is debate as to whether children’s cancer incidence rates are increasing; 
clearly, between 1975 to 1979 and 1995 to 1997, overall pediatric cancer rates did increase 
by 11.5 (Ries et al., 1999). Th ese increases were primarily from increases in the inci-
dence of CNS tumors and ALL (Ries et al., 1999Smith, Freidlin, Ries, & Simon, 1998). 
Non-Hodgkin’s lymphoma, hepatoblastoma, osteosarcoma, and germ cell tumors rates 
were also increased slightly (Devesa, & Fears, 1992; Groves, Linet, Travis, & Devesa, 
2000; Ries et al., 1999; Smith et al., 1998). Th e timing of these increases coincides with 
rapid changes in diagnostic imaging for CNS tumors and therefore the rise in incidence 
of brain tumors may be refl ective of improvements either in diagnosis or reporting 
rather than true increases (Smith et al., 1998). Cancer incidence rates appear to have lev-
eled off  over the last 20 years, but further data are needed (Ries, 1996; Ries et al., 1999).

Th e success over the last 50 years in treating children with cancer is one of the great 
medical “miracles” of the latter half of the twentieth century. Currently, more than 75 of 
children with cancer will be cured (Ries, 1996; Ries et al., 1999). In 1960 a child diagnosed 
with ALL had a four percent chance of 5 year event free survival (EFS) (Ries, 1996; Ries et 
al., 1999); the current EFS is close to 80 for ALL, with certain subgroups enjoying even 
higher rates of cure (Ries, 1996; Ries et al., 1999). Improvements in survival, although less 
dramatic, exist for most other pediatric cancers. Th ese successes are due, in no small part, 
to the continued commitment of pediatric oncologists to treating all patients, whenever 
possible, on large scale, national or international clinical trials, which compare newer 
therapies with the previously rigorously trialed standard therapy.

Pediatric oncologists recognized early that, given the relatively small number of 
children’s cancer cases, few pediatric institutions would be able to run clinical trials 
with enough patients to produce meaningful results. Th e National Wilms Tumor Study 
Group, the Intergroup Rhabdomyosarcoma Study Group, and the larger Pediatric 
Oncology Group and Children’s Cancer Study Group were all formed to design and 
implement large scale clinical trials. In 2000, these four groups combined to create the 
Children’s Oncology Group (COG). Th e best care for cancer for children and young 
adults is at a pediatric cancer center affi  liated with COG. Importantly for the purposes 
of this chapter, COG from its inception has had a commitment to studying IM, through 
its IM subcommittee, in children with cancer. Th e premise behind the support is that 
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IM for children’s cancers deserves the same scrutiny that has been given to combination 
chemotherapy and radiation regimens.

IM use has grown exponentially over the last several decades. A pioneer survey in 
the fi eld in the 1970s showed that less than 10 of pediatric cancer patients were using 
IM (Faw, Ballentine, Ballentine, & vanEys, 1977). Paralleling the explosion in IM use in 
the adult population, more contemporary surveys have indicated use in the 70–80 
range for children with cancer, especially if prayer is included (Friedman et al., 1997; 
Kelly, 2004; Kelly et al., 2000). Most parents surveyed chose to use IM for their chil-
dren to combat side eff ects of the cancer or the cancer therapy; rarely is IM used as the 
primary means to treat the cancer. Th e most common modalities used are prayer and 
spiritual healing, nutritional supplements, vitamins, massage and mind-body thera-
pies (Fernandez, Stutzer, MacWilliam, & Fryer, 1998; Friedman et al., 1997; Kelly et al., 
2000; McCurdy, Spangler, Woff ord, Chauvenet, & McLean, 2003; Post-White, Sencer, 
& Fitzgerald, 2000). Th e inclusion of prayer in IM surveys is controversial and is felt 
by some researchers to unfairly infl ate estimates of IM use. Factors associated with 
increased IM use are poor prognosis, prior IM use by the parent, higher parental educa-
tion, older age of parents and religiosity (Kelly et al., 2000; McCurdy, Spangler, Woff ord, 
Chauvenet, & McLean, 2003; Post-White et al., 2000).

Surveys such as these, while helping to identify areas for further research, also 
underscore the need by oncologists to more fully explore the IM “phenomenon.” Th e 
current emphasis of pediatric oncology IM researchers is to move away from descrip-
tive studies and toward interventional studies. Of great concern to pediatric oncolo-
gists is the fact that only half of patients surveyed, fearing disapproval, disclosed their 
use of IM to their providers (Friedman et al., 1997; Kelly et al., 2000; McCurdy et al., 
2003), and that many children enrolled on cooperative group trials were also using 
IM, adding yet another potentially confounding layer to already complicated trial 
designs (Kelly et al., 2000). Th e majority of studies to date investigating IM in chil-
dren with cancer have focused on IM as supportive care agents and have been limited 
institution projects, with hopes to move promising agents or modalities to group-
wide trials.

THE ROLE OF THE INTEGRATIVE ONCOLOGIST

Th e National Center for Complementary and Alternative medicine has defi ned inte-
grative medicine as the combination of “mainstream medical therapies and com-
plementary and alternative therapies for which there is some high-quality scientifi c 
evidence of safety and eff ectiveness” (National Institutes of Health National Center for 
Complementary and Alternative Medicine, 2002). Integrative oncology combines the 
“high tech” world of oncology with “high touch” IM therapies. Th e pediatric integra-
tive oncologist fi nds that the majority of parental queries about IM and cancer fall into 
four categories: (1) causation, (2) nutrition (3) supportive care options, and (4) direct 
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anticancer therapeutic options. To this must be added the oncologist’s concern about 
possible adverse events and interactions.

Causation
When a child is diagnosed with cancer, parental guilt is an almost universal response. 
Th e parents are concerned that they may have contributed to their child’s disease, either 
genetically or through lifestyle and environmental choices. It is true that the majority 
of adult cancers can be linked to tobacco, obesity, dietary, or other lifestyle choices 
(Danaei, Vander Hoorn, Lopez, Murray, & Ezzati, 2005). Th at sort of environmental 
causation is tempting to posit for pediatric cancers as well, as we become more aware 
of the increasing environmental burden on the planet, resulting in global warming and 
shrinking water supplies. Nonetheless, scant evidence currently exists linking child-
hood cancer with pesticides, solvents, or other pollutants (Zahm & Devesa, 1995). Other 
than ionizing radiation and a few medications, there is no convincing evidence of envi-
ronmental causation (Kimmel, 2005). We do know that there are critical periods for 
environmental exposures in the developing child, which include prior to conception, 
during pregnancy and aft er birth (Grigg, 2004). While certain environmental toxins 
have been linked to embryologic abnormalities and hormonal changes in children, we 
cannot currently say that there is overwhelming evidence linking them to the devel-
opment of cancer in children. At this point, providers can reasonably assure parents 
that the cause of their child’s cancer is unlikely to be due to anything they ate, smoked, 
drank, or where they lived. In particular, electromagnetic fi elds (EMF) have been exten-
sively studied; there is weak, but not convincing evidence that EMFs are associated with 
the development of childhood cancer (Belson, Kingsley, & Homes, 2007). C3: Causes 
of Childhood Cancer Newsletter, produced monthly by the University of Minnesota’s 
Epidemiology Research Program, is an excellent source of cutting edge information 
(www.cancer.umn.edu/c3).

Some children’s cancers have a genetic basis, such as many cases of retinoblastoma, 
and some Wilms tumors (Robison, Buckley, & Bunin, 1995). Individuals with underly-
ing chromosomal abnormalities, such as Down syndrome, have higher rates of cancer, 
as do children with chromosomal breakage syndromes (e.g., Bloom, Fanconi) (Hasle, 
Clemmensen, & Mikkelsen, 2000; Hirsch et al., 2004). Many children with these syn-
dromes do not develop cancer, however, or develop cancer at later ages. Th is suggests 
that at least two chromosomal “hits” are required for cancer initiation (Knudson, 1986). 
Th is theory was brought to the forefront in the landmark work by Alfred Knudson in 
a clearly genetic disease—retinoblastoma (RB). He theorized that if the child had the 
RB gene, a second “hit” would still be required for the cancer to start (Knudson, 1986). 
Environmental exposures could thus constitute the second, or third, etc., “hit.”

Th e majority of childhood cancers are not obviously genetically linked. Because 
most American families have one or more family members with cancer, however, they 

www.cancer.umn.edu/c3
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may presume that their family is more at risk. Most true “cancer families” are relatively 
easy to identify, because they have multiple family members who develop cancer dur-
ing childhood or young adulthood. Li-Fraumeni syndrome families, for instance, have 
a germline mutation in the p53 tumor suppressor gene, which leads to brain tumors, 
leukemias, sarcoma, and breast cancers, among others (Li et al., 1988). Th ankfully, these 
germline mutations are relatively rare.

As we understand more about the human genome and cancer predisposition we will 
hopefully be able to more eff ectively counsel families and individuals about possible 
preventive measures to reduce their risk.

Nutrition
All parents of children with cancer ask about which foods to feed their children, or 
foods to avoid. More and more children in America start their cancer journey already 
obese. Obesity can predispose to hyperglycemia (Cowey & Hardy, 2006), which can 
become especially problematic if steroids are added to the treatment regimen. We rec-
ognize now that hyperglycemia is a proinfl ammatant, and that both hyperglycemia and 
obesity contribute to worsened side eff ects and poorer outcomes (Butturini et al., 2007; 
Weiser et al., 2004). However, changes in diet can be diffi  cult to accomplish at such a 
stressful time, and a balance must be sought in keeping the child and family unit’s qual-
ity of life as positive as possible. Certainly, moving families toward an organic, hormone 
free diet can be a positive step. It may be easier, however, to eff ect dietary change with 
the off -therapy patient than the patient undergoing active therapy.

Epidemiological data have found an increased risk of certain adult cancers asso-
ciated with decreased intake of specifi c foods in the adult population (Adami, Day, 
Trichopoulos, & Willett, 2001). While there has not been a convincing connection 
made with diet and development of children’s cancers, it is the responsibility of the 
oncologist to help their patients prevent second, adult cancers. A recent survey found 
that 79 of survivors of childhood cancer did not meet the guidelines for fruit and 
vegetable consumption and only 48 were meeting recommended exercise guidelines 
(Demark-Wahnefried et al., 2005). Th e problem is compounded because many survi-
vors of childhood cancer have signifi cant metabolic syndrome (Oeffi  nger et al., 2003), 
which includes dyslipidemia, glucose intolerance, insulin resistance, obesity and hyper-
tension, and which may in turn contribute to the formation of adult cancers (Cowey & 
Hardy, 2006). Physicians should encourage patients and families to consult with a reg-
istered dietician for a complete nutritional assessment and recommendations; family-
based nutrition counseling, rather than individual, has been found to be more eff ective 
over the long-term in pediatric populations (Ammerman, Lindquist, Lohr, & Hersey, 
2002).

Unfortunately, nutritional supplements are now increasingly sold through multi-
level marketing schemes, which generate huge profi ts, oft en without reliable evidence. 
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Parents are pressured into buying multiple products, many with similar constituents, 
but fancier names. Clinicians should stress the importance of fresh, whole foods over 
supplements whenever possible; it is hard to overdose on a food, but quite easy with a 
supplement.

Supportive Care
Children with cancer experience a range of symptoms resulting from the cancer and its 
treatment. Conventional treatments are not always eff ective at relieving symptoms or 
reducing side eff ects. Children with cancer commonly use complementary/alternative 
medicine (IM) to cope with the side-eff ects of cancer therapy (Kelly et al., 2000; Post-
White et al., 2000; Sawyer, Gannoni, Toogood, Antoniou, & Rice, 1994).

Integrative oncology, or the use of IM in conjunction with standard medical treat-
ment, seeks to improve the supportive care available to patients and to determine through 
scientifi c clinical trials which adjuvant IM therapies are medically sound, eff ective, and 
compatible with standard chemotherapy and radiation. Over the last decade, scientifi c 
inquiry of IM therapies has shown that some of the agents previously considered on the 
fringe of medicine are suffi  ciently studied as to become part of the mainstream (Ladas, 
& Post-White, 2006). Some therapies have more evidence for eff ectiveness (e.g., hypno-
sis and acupuncture) than others (e.g., herbal therapies and homeopathy), and clinical 
trials in children lag behind IM trials in adults. Oncology especially is a very data driven 
fi eld, relying upon the results of legions of researchers in preclinical and clinical trials 
to further drive developments. Th e backbone of these trials involves treating individu-
als with similar diseases in similar manners. Many IM therapies, on the other hand, 
have traditionally been studied or practiced within completely diff erent frameworks. 
For instance, Traditional Chinese Medicine or Ayurvedic medicine practitioners are 
more apt to see an individual and his or her symptoms as refl ective of an imbalance, 
and each individual may require an individual treatment plan, rather than standard-
ized treatment plans. (Interestingly, as we learn more about genetic polymorphisms, 
which help explain why individuals with similar diseases act in dissimilar ways, we 
may perhaps begin to develop more individualized treatment plans, more in keeping 
with other frameworks.) Nonetheless, until biomechanistic explanations for the activi-
ties of IM therapies are discovered, they are unlikely to see widespread support among 
oncologists.

One framework which potentially explains the possible eff ectiveness of some IM 
interventions for managing symptoms in cancer is a psychoneuroimmune (PNI) 
model, which identifi es the complex interactions among behavior, neural, endocrine 
and immune function and thus how the patient adapts to stressors (Ader, Felten, & 
Cohen, 2001). Understanding how stress can eff ect physiologic and immune responses 
provides a framework for understanding the role of mind-body and touch interventions. 
Interventions aimed at reducing stress help manage symptoms by reducing physiologic 
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tension through relaxation and facilitating the use of coping strategies to manage or 
control the stressors (Post-White & Bauer, 2006). IM interventions can help children 
(and adults) modify their responses to stress of various sorts. Th is in turn leads to a 
better sense of comfort, participation in care, and control of their responses.

Helping families decide on whether, or which, IM modalities to consider requires an 
understanding of a family’s belief system, as well as patient characteristics and prefer-
ences. Consideration should always be given toward the patient’s developmental stages, 
in addition to the level of evidence available in the literature. Determining the level of 
evidence, however, can be problematic for the individual practitioner without the time 
or resources to fully investigate a particular supplement or modality. Many institutions 
and organizations, including the National Cancer Institute (NCI) have developed rating 
systems which compile and evaluate evidence. Th e Oncology Nursing Society has an 
excellent website which provides ranked information on evidence-based interventions 
for supportive care in a highly accessible format (http://www.ons.org/outcomes/pep.
shtml).

Relief of cancer-related symptoms is the backbone of the supportive care of can-
cer patients. Complementary therapies can help reduce symptoms when conventional 
treatment does not bring satisfactory relief or causes undesirable side eff ects. Existing 
research demonstrates benefi cial roles for some IM therapies. Mind-body medicine 
and biofi eld therapies may be particularly useful, especially for the management of 
symptoms for which conventional therapy is oft en ineff ective. Hypnosis and imagery 
reduced anticipatory nausea and vomiting and pain in children with cancer (Jacknow, 
Tschann, Link, & Boyce, 1994; Kazak, Penati, Brophy, & Himelstein, 1998; Olness, 
1981; Zeltzer, LeBaron, & Zeltzer, 1984). Music therapy may aff ect a child’s emotional 
state (Barrera, Rykov, & Doyle, 2002) as well as immune function (Marwick, 1996). 
Body-based therapies such as massage are associated with improvements in mood 
and  anxiety (Field et al., 1997). What follows is an overview of the most distressing 
symptoms of cancer therapy in children and some integrative approaches to their 
treatment. It should be recognized that some of these approaches have more evidence 
for their support than others, and much of the evidence is extrapolated from research 
with adults with cancer. Th e increased use of IM in children necessitates responsible 
investigation of these therapies to determine their safety and effi  cacy among children 
receiving treatment for cancer.

NAUSEA AND VOMITING

Nausea and vomiting related to chemotherapy (CINV) is one of the most distressing 
side eff ects of cancer therapy. Th e addition of 5HT3 antagonists to the armamentar-
ium has changed the face of chemotherapy delivery, but nausea and vomiting nonethe-
less remain the primary complaint of cancer patients. IM off ers a number of primary 
or adjuvant options to alleviate the discomfort and consequences of CINV including 

http://www.ons.org/outcomes/pep.shtml
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acupuncture, acustimulation, acupressure, aromatherapy, and the use of herbal rem-
edies, such a ginger.

Acupuncture has a large body of data supporting its effi  cacy in the prevention and 
treatment of chemotherapy-induced nausea and vomiting (NIH Consensus Conference, 
1998), including feasibility and acceptability in children with cancer (Reindl et al., 
2006). One of the fi rst IM clinical trials in COG was investigating the effi  cacy of electro-
acupuncture treatment, versus sham placebo, to reduce delayed CINV in pediatric and 
young adult patients with pediatric solid tumors; this study is currently still on-going.

For children averse to needles, acupressure wrist bands over the P6 point (in com-
bination with modern antiemetics) have demonstrated eff ectiveness in decreasing the 
severity of acute nausea, although they were not as eff ective in controlling actual vom-
iting or delayed nausea (Ezzo et al., 2005; Roscoe et al., 2003; Treish et al., 2003). In a 
meta-analysis of 11 studies, acupressure was less eff ective in reducing nausea and vomit-
ing than acupuncture, but could extend the duration of benefi t of acupuncture (Ezzo 
et al., 2005).

Herbs are commonly used for cancer treatment symptom management in adults. 
Ginger (Zingiber offi  cinale) has been shown to be eff ective for nausea and vomiting 
due to causes other than chemotherapy, with few side eff ects (Betz, Kranke, Geldner, 
Wulf, & Eberhart, 2005; Lien et al., 2003; Pongrojpaw & Chiamchanya, 2003). Further 
research is needed on the use of ginger as an adjunctive therapy for pediatrics, and the-
oretically should be avoided in patients with a bleeding diathesis.

Aromatherapy is the inhaled use of essential oils for therapeutic or medical pur-
poses. Ginger, spearmint (Mentha spicata), and peppermint (Mentha piperita) are 
recommended for antiemetic and antispasmodic eff ects on the gastric lining and 
colon. Several studies show peppermint’s effi  cacy in reducing CINV (Buckle, 2003). 
Aromatherapy massage was found to have a mild transient anxiolytic eff ect, which may 
be useful for the treatment of anticipatory nausea and vomiting (Cooke & Ernst, 2000). 
A limitation of these studies is the small sample sizes and lack of testing in a pediat-
ric population. No signifi cant side eff ects of aromatherapy have been reported in large 
reviews. One potential concern that has not been well studied is the case reports of chil-
dren developing pubertal changes believed to be due to synthetic fragrances in deter-
gents and air fresheners, as well as a case report of boys developing gynecomastia when 
exposed to lavender and tea tree oil (Henley, Lipson, Korach, & Bloch, 2007). Clearly, 
further work is needed to elucidate both safety and effi  cacy of aromatherapy in children, 
and only high-grade essential oils should be used for therapeutic purposes.

Hypnosis is especially eff ective in children for a variety of symptoms. One of the 
earliest works in the fi eld of pediatric hypnosis showed its value in the pediatric oncol-
ogy population (Olness, 1981). In more recent studies of children with cancer, Zeltzer 
and colleagues found hypnosis more eff ective than cognitive distraction/relaxation or 
placebo in reducing anticipatory and post-chemotherapy nausea and vomiting (Zeltzer, 
Dolgin, LeBaron, & LeBaron, 1991; Zeltzer et al., 1984).
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MALNUTRITION

Chemotherapy and radiation therapy can lead to profound loss of appetite and weight 
loss, which can aff ect a child’s quality of life. Having a nutritionist on staff  is essential 
in helping educate parents about how to help their child to eat healthy foods; however, 
nutrition counseling on its own has not been found to be eff ective in improving the 
caloric content of patient’s diets and preventing weight loss.

Th e wasting syndrome of cachexia has long been one of the hallmarks of cancer 
therapy. Th e use of appetite stimulants may be prescribed for severe weight loss but 
these have side eff ects and may be contraindicated in certain pediatric oncology popu-
lations (Meacham, Mazewski, & Krawiecki, 2003). In some cases, total parenteral nutri-
tion is used. Enteral nutrition, either through eating or the use of nasogastrostomy or 
gastrostomy tubes, is preferred.

Clinical trials on Essential Fatty Acids (EFA) and cachexia provide encouraging sup-
port for the role of EFA as mediators of cytokine production and nutrition status, but 
show mixed results in treating cachexia per se (Falconer, Fear on, Ross, & Carter, 1994; 
Wigmore et al., 1996). Omega-3 Fatty Acid is the most well studied EFA; in general, 
Omega-3’s have been found to have some small benefi t to health, but results in treating 
patients with cancer are mixed (Hooper et al., 2006). No signifi cant side eff ects have 
been attributed to Omega-3’s, except perhaps for the mercury found in fi sh.

Immunocal, an un-denatured whey-protein derivative that provides precursors of 
glutathione has been used to supplement patients with HIV/AIDS and adolescents 
with cystic fi brosis. Immunocal was well-tolerated with no reports of adverse events 
(Grey, Mohammed, Smountas, Bahlool, & Lands, 2003; Micke, Beeh, & Buhl, 2002; 
Micke, Beeh, Schlaak, & Buhl, 2001), and children had weight gain and improved 
immune function and quality of life. A small pilot study in children with cancer 
also found improvements in weight gain and increased levels of reduced glutathione 
(Melnick et al., 2005).

CONSTIPATION

Constipation is frequently a problem in children being treated for cancer, particularly 
those patients receiving vincristine as part of their chemotherapy regimen. Adolescents 
and young adults are oft en most aff ected by vincristine-induced constipation that is not 
always responsive to conventional agents. Th ere are no trials investigating the eff ective-
ness of IM therapies as a treatment for constipation in children with cancer, but sev-
eral studies have investigated the eff ectiveness of biofeedback in children with chronic 
constipation with encouraging results (Heymen, Jones, Scarlett, & Whitehead, 2003; 
Palsson, Heymen, & Whitehead, 2004). Yoga and abdominal massage have also been 
found to be helpful. Inactivity is a major contributor to constipation. Encouraging phys-
ical activity is essential, preferably through sports and activities the child has previ-
ously played. More and more programs are recognizing that physical activity plays a 
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key role in maintaining a child’s functioning throughout therapy. Not just constipation, 
but neuropathy, depression and fatigue are all positively aff ected by increasing exercise. 
In addition to dietary fi ber, there are many herbs that are used as laxatives, but these 
may be contraindicated in some patients. Some of the most common herbal laxatives 
are senna, psyllium, aloe vera, and rhubarb.

DIARRHEA

Most of the published research investigating IM remedies for the treatment of diar-
rhea in pediatrics has been in newborns, malnourished children, or children with HIV/
AIDS. As most of these populations have compromised immune systems and are chal-
lenged with similar side eff ects due to conventional treatment, it is plausible that these 
remedies may be applicable to children undergoing treatment for cancer.

Colostrum is the milk secreted by mammals within the fi rst few days aft er giving 
birth; it contains high concentrations of antibodies (IgG, IgM, and IgA) as well as a broad 
array of cytokines (Kelly, 2003). Colostrum, either from cows or humans, has shown effi  -
cacy as a treatment for infection-induced diarrhea (Mitra et al., 1995; Sarker et al., 1998). 
One case series found colostrum reduced the duration of severe GVHD in children aft er 
an allogeneic bone marrow transplant (Inoue, Okamura, Sawada, & Kawa, 1998).

Probiotics have been investigated in children with viral or antibiotic-induced diar-
rhea. Use of lactobacillus gg in children with viral-induced diarrhea has shown encour-
aging results (Szajewska & Mrukowicz, 2001). Although no studies have been published 
in children with cancer, probiotics have been prescribed to newborns, another immu-
nologically fragile population, with no reports of adverse events (Bin-Nun et al., 2005; 
Euler, Mitchell, Kline, & Pickering, 2005). Because probiotics contain live active organ-
isms, there has been hesitation in prescribing their use among patients with com-
promised immune systems. Lactobacillus bacteremia and sepsis have been reported 
in immunocompromised patients and in infants. Although most of these products 
have been used safely for years, careful analysis of scientifi c research should be con-
ducted before routinely recommending these products to immunosuppressed children 
(Salminen et al., 2004; Wolf, Wheeler, Ataya, & Garleb, 1998).

MUCOSITIS

Mucositis is a frequent side eff ect from cancer therapy and aff ects a large proportion of 
children undergoing treatment for cancer at some point in their therapy. In children 
undergoing bone marrow transplantation, mucositis can be especially debilitating and 
severely painful. Th e breakdown in the mucosal barrier is also a portal of entry for 
infection. Many times mucositis necessitates long-term administration of total parental 
nutrition due to the child’s inability to swallow.

Once considered an alternative therapy, glutamine is a nutrition supplement 
that is routinely used for the prevention of mucositis among children with cancer. 
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Administration of glutamine was found to be eff ective in preventing the duration and 
severity of mucositis in children undergoing bone marrow transplantation (Anderson 
et al., 1998; Anderson, Schroeder, & Skubitz, 1998).

TRAUMEEL S is a homeopathic remedy that was found to be eff ective in reducing 
mucositis in children undergoing bone marrow transplantation in a small pilot study 
(Oberbaum et al., 2001). Th ese fi ndings were the basis for the fi rst large scale IM clini-
cal trial among children with cancer through COG. Results of this clinical trial did not 
confi rm the earlierpilot study fi ndings; Traumeel S was not eff ective in preventing or 
treating mucositis in pediatric bone marrow transplant patients (unpublished data).

NEUROPATHY

Neuropathies, particularly peripheral neuropathies, are a signifi cant problem for chil-
dren, especially those treated with vincristine or cisplatin. Neuropathy may exist and 
persist in children even aft er treatment for cancer. Children with ALL demonstrate 
decreased balance control 1 year aft er fi nishing therapy when compared to age matched 
controls (Wright, Galea, & Barr, 2005) and persistent fi ne motor coordination defi cits 
are found in children with ALL during therapy (Hockenberry et al., 2007). Gross and 
fi ne motor defi cits have been noted 5 years aft er completing therapy (Lehtinen et al., 
2003). Persistent loss of somatosensation and strength may have a long-term impact on 
the child in terms of functional limitations, available choices of physical activities, and 
quality of life. In adult survivors of childhood ALL, it has been shown that survivors are 
less likely to report leisure-time physical activity as compared to controls (Florin et al., 
2007). In children, these losses can be potentially even more devastating if they lead to 
changes in age appropriate development of motor and social skills.

Children who are treated for cancer are at risk for decreased physical function both 
during and aft er their treatment. Impaired physical function may lead to decreased 
overall activity levels and an increased risk of obesity, decreased bone mineral den-
sity, and eventual cardiovascular disease (Oeffi  nger et al., 2003). Increased emphasis on 
identifying neuropathic defi cits and intervening, either with physical therapy, increased 
activity or supplementation will hopefully lead to improved physical function, increased 
physical activity, improved quality of life, and increased overall health during cancer 
treatment and survivorship.

Glutamine and Vitamin E are two supplements that have reported encouraging 
results for neuropathies in adults with cancer. Glutamine was found in breast cancer 
patients to decrease the incidence of motor weakness and abnormalities in gait (Vahdat 
et al., 2001). Th is use is currently being investigated in children with cancer (Ladas et al., 
2006). Vitamin E decreased the incidence of neuropathy in the treatment group com-
pared to the placebo group in adults with cancer (Argyriou et al., 2005); these encour-
aging results of Vitamin E’s neuroprotective properties need to be followed up in the 
pediatric population.
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FATIGUE

Fatigue is prevalent in persons with cancer at any age and is associated with malaise, 
lethargy, asthenia, and decreased mental attention and energy. Fatigue is a complex 
condition with many contributing mechanisms. One of the more promising avenues for 
decreasing fatigue is by increasing physical exercise. Health professionals oft en counsel 
cancer patients experiencing fatigue to rest and decrease their daily activities in order 
to conserve energy; this advice can cause paradoxical results (Dimeo et al., 2003). When 
muscles become inactive, they lose their power and force and become more fatigable 
(Al-Majid & McCarthy, 2001). As fatigue increases, the person with cancer becomes 
more sedentary which triggers a further downward spiral of physical capability and a 
continued increase in fatigue (Lucia, Earnest, & Perez, 2003). Multiple meta-analysis 
and systemic reviews have found exercise to be a safe and eff ective intervention for 
treating fatigue in adults undergoing cancer chemotherapy and bone marrow trans-
plant (Knols, Aaronson, Uebelhar, Fransen, & Aufdemkampe, 2005; Mitchell et al., 
2006; NCCN National Comprehensive Cancer Network, 2008).

Several isolated IM studies suggest potential effi  cacy for acupuncture, Healing 
Touch, and massage as a treatment for fatigue in adult cancer patients. Massage had 
no eff ect on fatigue in pediatric cancer patients receiving weekly massage for 4 weeks 
( Post-White, Fitzgerald, & Sencer, 2005), but mothers had less fatigue and greater 
vigor when they received massage while their children were in the hospital for cancer 
 treatment (Iwasaki, 2005).

L-Carnitine is a supplement that has been used as a cardioprotectant for anthracy-
cline therapy, as well as in individuals with inborn carnitine defi ciency. In preliminary 
clinical studies, carnitine defi ciency was found in the majority of adult cancer patients 
(Cruciani et al., 2004) and pediatric patients with AIDS and chronic illness presenting 
with fatigue (Esteban-Cruciani, 2001, 2002). Carnitine is required to carry fatty acids 
across the inner mitochondrial membrane where fat oxidation and adenysine triphos-
phate (ATP) synthesis take place (Winter et al., 1995). Several chemotherapy agents have 
been found to interfere with this network (Peluso et al., 2000), resulting in alterations 
in energy utilization and balance, which can contribute to skeletal muscle fatigue and 
cardiac muscle ineffi  ciency. In a preliminary report of a randomized Phase II clinical 
trial, 1 week of carnitine supplementation reduced fatigue and improved functional 
status and mean free carnitine levels in adult hospice patients. Importantly, no adverse 
events were reported (Cruciani et al., 2004).

PAIN

Th e causes of cancer pain are myriad and include tumor infi ltration into bone, muscle 
or bone marrow or other direct tumor eff ects. Painful complications of chemotherapy 
and radiation such as mucositis, infections, skin irritations and neuropathies, as well as 
procedural pain, also commonly affl  ict pediatric cancer patients. Visceral pain is partic-
ularly diffi  cult to treat using conventional means, as narcotics are not always eff ective. 
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In addition, many parents are wary of narcotics, fearing addiction or dependency. It is 
important to debunk the myths surrounding narcotic use. Stressing that pain can blunt 
normal immune responses is oft en a successful way to help parents accept appropriate 
pain management techniques. Pediatric trained staff  is needed to assess pain in chil-
dren, as children are oft en unable to localize or vocalize pain. An integrated approach 
to pain management is necessary and needs to include state of the art pharmacologic 
and non-pharmacologic treatments. Access to pediatric pain specialists well versed in 
integrative approaches is ideal.

Mind-body therapies have gained acceptance for supportive care of children and 
adults with cancer, and several randomized control trials support the effi  cacy of relax-
ation, imagery, and hypnosis in alleviating cancer pain (Weiger et al., 2002). In chil-
dren, most pain related hypnosis studies address procedural related pain (Hawkins, 
Liossi, & Ewart, 1998; Hilgard, & LeBaron, 1982; Smith, Barabasz, & Barabasz, 1996; 
Wild, & Espie, 2004; Zeltzer, & LeBaron, 1982). A large recent study of pediatric cancer 
patients undergoing lumbar puncture showed that therapist guided hypnosis is eff ective 
in reducing pain and anxiety (Liossi, & Hatira, 2003).

Acupuncture, once felt to be unproven and for which the mechanism of action is 
still not completely understood, is now practiced in pain clinics across North America 
and has been shown in multiple controlled clinical trials to reduce pain. It is also useful 
in managing many of the side eff ects of chemotherapy and radiation therapy, including 
nausea and vomiting, postchemotherapy fatigue, mucositis, and possibly insomnia and 
anxiety (Deng, Cassileth, & Yeung, 2004; Lu, 2005). Acupuncture has the added benefi t 
of treating multiple patient complaints with one modality and does not require inges-
tion of a supplement to assure its effi  cacy. Acupuncture has been found to be safe and 
eff ective in children, and is acceptable to this population when presented in a positive 
light (Kemper et al., 2000; Reindl et al., 2006; Zeltzer et al., 2002).

Several small studies found massage eff ective in reducing short term pain in adults 
with cancer, but long term eff ects require further study (Weiger et al., 2002). Two small 
pediatric studies demonstrate reduced pain with juvenile rheumatoid arthritis (Field 
et al., 1997) and burn cares (Hernandez-Reif et al., 2001). Gaps in research remain, and 
effi  cacy studies with larger samples are needed to test eff ectiveness for chronic pain, 
long-term eff ects, and pediatric populations.

ANXIETY-INSOMNIA

Among persons with cancer, insomnia, fatigue, and anxiety are highly intercorrelated 
(Redeker, Lev, & Ruggiero, 2000). Several botanicals, including (Valeriana offi  cina-
lis), passionfl ower, and kava (Piper methysticum), have demonstrated some effi  cacy as 
“natural sedatives” based on both clinical and preclinical studies (Block, Gyllenhaal, 
& Mead, 2004), but have not been extensively used or studied in children with cancer. 
Although St. John’s Wort has been shown to be eff ective for mild to moderate depres-
sion, it is a potent cytochrome P450 inducer and should not be used concomitantly with 
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chemotherapy (Schrader, 2000). Kava kava was found more eff ective than placebo for 
reducing anxiety, stress, and insomnia and may be a viable nonpharmacologic remedy 
(Gurley et al., 2005), but reports of hepatotoxicity related deaths have been reported. 
German chamomile demonstrates anxiolytic activity in animals; however, there are few 
clinical trials testing effi  cacy and some indications that chamomile may interfere with 
anthracycline chemotherapy (Block et al., 2004).

Valerian appears to have a wide margin of safety and is not metabolized via the cyto-
chrome enzymes, so therefore has less risk of interaction with chemotherapy agents 
(Gurley et al., 2005). In children, a small pilot study found Valerian more eff ective than 
placebo at reducing sleep latency and time awake at night, and increasing sleep time and 
quality of sleep (Francis & Dempster, 2002). Valerian can potentiate eff ects of sedatives, 
hypnotics, and anesthetics, and should be avoided prior to scheduled surgery (Block et 
al., 2004). Th ere are no known studies determining long-range safety and effi  cacy or 
issues of tolerance and dependency. Melatonin is also widely used as a sleep aid and has 
an excellent safety profi le; interesting preliminary research indicates it may also have 
some direct anti-cancer properties (Mills, Wu, Seely, & Guyatt, 2005).

Aromatherapy with inhaled lavender (Lavendula angustifolia) has been shown to have 
sedative eff ects (increased sleep time and greater drowsiness and relaxation) (Hardy, Kirk-
Smith, & Stretch, 1995; Lis-Balchin & Hart, 1999; Masago et al., 2000; Schultz, Hubner, 
& Ploch, 1997; Schulz, Stolz, & Muller, 1994). Progressive muscle relaxation has been 
extensively studied and shown to be eff ective for improving sleep in persons with insom-
nia (Richards, Nagel, Markie, Elwell, & Barone, 2003). Several studies support potential 
effi  cacy for massage in reducing anxiety. In children, hypnosis is particularly eff ective in 
reducing anxiety and distress. Several studies by Zeltzer and colleagues found hypnosis 
more eff ective than cognitive distraction/relaxation or placebo in reducing anxiety in 
children with cancer (Francis & Dempster, 2002; Zeltzer, & LeBaron, 1982). Although 
Healing Touch and therapeutic touch are widely used in pediatric hospitals to reduce 
stress and anxiety, no studies were found in pediatrics (Kemper & Kelly, 2004). Again, 
exercise and physical activity in general lead to decreased fatigue and better sleep.

Childhood Cancer Survivors
As conventional medicine becomes increasingly eff ective at treating children with 
childhood cancer, the challenges of survivorship have become more apparent. Studies 
have estimated that 60–70 of children will have at least one disability as a result of 
cancer therapy. Survivors are challenged with issues related to energy balance, fatigue, 
bone density, pain syndromes, and anxiety, and are at increased risk for heart disease, 
osteoporosis, infertility, and second malignancies (Oeffi  nger & Hudson, 2004).

Surveys in survivors of adult cancers have found that the use of IM extends into survi-
vorship (Boon et al., 2003; Hann, Baker, Denniston, & Entrekin, 2005). Th is trend has also 
been observed in survivors of childhood cancer, who report they use IM to reduce risk 
of relapse, cope with late-eff ects from cancer therapy, or reduce their risk of developing a 
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late-eff ect (Mertens et al., 2008). Th ey did not signifi cantly use IM more than the sibling 
or friend control, however (Mertens et al., 2008). One of the most frequent forms of IM 
used by survivors is biologic therapy in the form of nutritional or herbal supplements. 
Although the risk of interaction with a conventional agent is less of a concern in the 
survivor population than those on therapy, biologic therapies are not devoid of possible 
adverse eff ects. Th e chemistry and mechanism of action of many nutrition and herbal 
remedies are not well understood. Some biologic therapies have been found to stimu-
late cancer growth, particularly hormone-sensitive malignancies (Montbriand, 2004a, 
2004b, 2004c, 2004d). Many supplements also stimulate the immune system (Goldrosen 
& Straus, 2004; Yang, 1996). It is unknown if biologic therapies that exert an eff ect on the 
immune system are safe for patients who have undergone bone marrow transplants as 
immune-enhancing remedies may increase a transplant recipient’s risk of graft  vs. host 
disease. Healthcare providers counseling survivors on IM should advise patients to be 
cautious in beginning treatment with certain classes of biologic therapies because of the 
theoretic increased risk for signifi cant side eff ects or second malignancies.

Although more clinical data are needed, a number of IM remedies that have already 
been discussed may be useful to survivors of pediatric cancer. Dietary modifi cations, 
exercise interventions, yoga, tai chi, massage, acupuncture, and mind-body interven-
tions all may be of benefi t to the patient and have little risk of side eff ects. Lifestyle modi-
fi cation programs have been eff ective in decreasing the incidence of diabetes in children 
at risk for diabetes, preventing excess weight gain in healthy children, and reducing risk 
factors for cardiovascular disease (Campbell, Waters, O’Meara, Kelly, & Summerbell, 
2002; Dietz, & Gortmaker, 2001; Hayman & Reineke, 2003; Mobley, 2004; Summerbell 
et al., 2003), and hence may benefi t survivors of childhood cancer.

Childhood obesity is an emerging national health crisis among healthy children. 
Th is is compounded for survivors of childhood cancer, particularly for survivors of 
ALL, who are at increased risk for metabolic syndrome (Oeffi  nger et al., 2003). Reviews 
of intervention trials among healthy children have found no single intervention eff ec-
tive at treating or preventing obesity (Campbell et al., 2002; Summerbell et al., 2003). 
A multidisciplinary approach including IM therapies may help provide support for 
 making lifestyle changes.

Palliative Care
IM therapies help to improve quality of life and improve symptoms across the contin-
uum of treatment for childhood cancer, including care at the end of life. Integration of 
IM modalities into palliative care is a natural extension of “holistic” care. IM interven-
tions, which are family centered and child-focused, can easily be delivered in the home, 
which is where most terminally ill children choose to be. Th e aim of the interventions 
is to minimize pain and suff ering and to provide practical, emotional and physical 
support. Th e interdisciplinary nature of palliative care, including a team of doctors, 
nurses, social workers, child life specialists and other healthcare professionals, has set 
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the stage for the integration of IM modalities into the care of the child suff ering from 
 unresponsive cancer.

Conventional therapy alone has not eliminated pain and suff ering at the end of 
a child’s life. Families report that the symptoms of anorexia, nausea, vomiting, con-
stipation and diarrhea are not always adequately treated (Wolfe et al., 2000). Many 
oncologists fi nd it easier to support use of more alternative modalities in the setting of 
a terminally ill child, as the risk benefi t ratio changes signifi cantly.

Palliative care should also include interventions off ered to parents and siblings, as 
well as other caregivers, who can suff er both psychological and physical distress during 
the child’s illness and aft er his or her death (Anghelescu, Oakes, & Hinds, 2006). Th ese 
symptoms may include fatigue, depression, insomnia, and pain (headaches and muscu-
loskeletal pain). IM interventions can ease the burden of this suff ering.

Direct Anti-Cancer Effects
Most parents are also interested in the potential anti-cancer properties of herbs and 
other supplements. To understand how any biological agent can be eff ective against 
cancer, we need to recognize that the development of cancer cells in the body is a mul-
tistep process. Any of these steps may potentially be utilized as targets for therapy. Th e 
biological properties of malignant tumor cells can be summarized as follows (Hannahan 
& Weinber, 2000):

Unchecked cellular growth due to acquisition of self-suffi  ciency in • growth 
signals
Unchecked cellular growth due to loss of sensitivity to anti-growth signals• 
Loss of capacity for • apoptosis which allows growth despite genetic errors and 
external anti-growth signals
Loss of capacity for senescence, leading to cellular immortality• 
Sustained • angiogenesis, allowing the tumor to develop its own blood supply, 
thereby outgrowing the limitations of passive nutrient diff usion
Invasion of neighboring • tissues
Distant • metastases

Various IM therapies which have evidence for anti-cancer properties generally 
work to combat one or more of these mechanisms. Additionally, the environment sur-
rounding the cancer cell has implications for tumor growth. An infl ammatory state, 
for instance, is felt to be cancer promoting (Coussens & Werb, 2002). Natural whole 
products have the added theoretic advantage of being able to exert anticancer eff ects 
at multiple levels. Traditional chemotherapy works primarily by inhibiting the cancer 
cell’s ability to replicate.

Many mushroom species have been found to have constituents that exhibit antican-
cer activity in vitro. Two proteoglycans from coriolus versicolor—PSK and PSP—show 
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promise in adult clinical trials. Th ey appear to boost immune function and enhance 
tumor infi ltration by dendritic and cytotoxic T cells (Kidd, 2000). Miatake-D fractions 
and Shiitake components are other mushroom proteoglycans which have immuno-
modulating eff ects and may induce apoptosis in cancer cells (Fullerton et al., 2000).

Th e rhizome turmeric contains two important classes of compounds, curcuminoids 
(including curcumin or diferuloylmethane) and turmerones that exert anticancer eff ects 
through a number of mechanisms including inhibition of NF-kB, STAT3, and COX-2. 
Curcumin has also been shown to be a substrate for p-glycoprotein (MDR protein) thus 
playing an important role in the amelioration of drug resistance of cancer cells. While 
various constituents of turmeric have clearly demonstrated direct and adjuvant anti-
cancer activity, some studies including animal models of breast cancer show turmeric 
may inhibit chemotherapy-induced apoptosis. Th erefore, a greater understanding of 
the interactions of turmeric with diff erent types of chemotherapy is important before it 
is considered for concomitant use during chemotherapy (Kawamori et al., 1999; Mehta, 
Pantazis, McQueen, & Aggarwal, 1997; Somasundaram et al., 2002).

Th e active polyphenol constituent of green tea, epigallacatechin gallate (EGCG) is 
thought to induce apoptosis and tumor antiangiogenesis (Tosett, Ferrari, & De Flora, 
2002). It may also inhibit enzymes involved in cellular communication (Yang, Prabhu, 
& Landau, 2001). While population studies have suggested a chemopreventive eff ective 
of green tea, the Food and Drug Administration (FDA) has concluded that it does not 
signifi cantly reduce the risk of most cancers (Letter from FDA, 2005). Th e caff eine in tea 
has a stimulatory eff ect which may cause sleep disturbances or dysphoria in children. 
Th eoretically, large doses of green tea can prolong coagulation studies.

Emerging data on Vitamin D reveal that low levels of 25(OH) D are associated 
with increased risks of certain cancers as well as higher mortality from these cancers 
(Lappe, Travers-Gustafson, Davies, Recker, & Heaney, 2007). Much of the population 
is defi cient in Vitamin D, and certain chemotherapies have been found to contribute to 
defi ciency as well. Finally, 1,25(OH)2 D3 may have antitumor activity (Masuda & Jones, 
2006). Supplementation with Vitamin D is safe and recommended for pediatric cancer 
patients.

Memorial Sloan Kettering Cancer Center (http://www.mskcc.org/mskcc/html/11570.
cfm), M.D. Anderson (http://www.mdanderson.org/departments/CIMER/), and the 
National Cancer Institute (http://www.cancer.gov/cancertopics/pdq/cam/) all have evi-
dence ranking systems for herbs and supplements commonly used by cancer patients.

Adverse Effects
Counseling patients on the safety and effi  cacy of IM is a challenge to healthcare pro-
viders because of the dearth of well-designed research trials. Although non-biolog-
ically based therapies are generally considered safe and the risk of interference with 
conventional therapies is low, some rare adverse events have been reported with chi-
ropractic manipulations and acupuncture (Ernst, 2003; Vohra, Johnston, Cramer, & 

http://www.mskcc.org/mskcc/html/11570.cfm
http://www.mskcc.org/mskcc/html/11570.cfm
http://www.mdanderson.org/departments/CIMER/
http://www.cancer.gov/cancertopics/pdq/cam/
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Humphreys, 2007). Adverse events reported with the use of biologically based ther-
apies include case reports of direct toxicity or contamination of herbs with heavy 
metals, prescription pharmaceuticals or microbes, particularly with herbs imported 
from developing countries (Ernst, 2002; Sencer & Kelly, 2007). Contamination with 
these compounds can have a detrimental impact on the growth and development of 
the pediatric patient, especially those who are immunocompromised.

Few studies have been carried out to assess herb/supplement-drug interactions; 
potential interactions are listed in Table 23-1 (Labriola & Livingston, 1999; Fugh-Berman, 
2000). Although reports have documented that St. John’s Wort, taken concomitantly 
with irinotecan, results in low levels of irinotecan through induction of cytochrome 
P450 CYP3A4 (Mathijssen, Verweij, de Bruijn, Loos, & Sparreboom, 2002), there are 

Table 23-1. Common Supplements Which May Interfere with Drugs 
Used in Pediatric Oncology Practice

Bleeding diathesis 
(thrombocytopenia, 
anticoagulation therapy, etc)

Bleeding tendency may be increased by: Angelica root, 
Anise, Arnica fl ower, Black Cohosh, Asa foetida, Capsicum, 
Celery, Chamomiles, Clove, Denshen, Devils claw, Dong 
Quai, Evening primrose, Fenugreek, Feverfew, Garlic, 
Ginkgo biloba, Guarana, Horse chestnut, Licorice, Onion, 
Papain, Parsley, Passion fl ower, Quassia, Quinine, Red 
clover, Sweet clover, Sunfl ower seeds (Vitamin E)

Eff ectiveness of anticoagulation leading to increased risk of 
bleeding may be increased by: Ginseng, Green tea, Plantain, 
Saint John’s Wort, Turmeric, Alfalfa (Vitamin K), inositol 
hexaphosphate (IP-6)

Corticosteroids, Cyclosporine 
(Immunosuppressive agents)

Immunosuppression may be blocked by: Alfalfa sprouts, 
Echinacea, Licorice, Saint John’s Wort, Vitamin E, Zinc

Grapefruit juice may increase cyclosporine levels

Immunosuppression may be reduced by: Cordyceps (with 
prednisolone); country mallow, ephedra, marshmallow 
(with dexamethasone)

Methotrexate Agents that may increase hepatotoxicity: Echinacea, Black 
Cohosh, salicylate-containing herbs such as bilberry, cramp 
bark, meadowsweet, poplars, red clover, uva ursi, white 
willow, wintergreen. Gerimandu, Comfrey, Chaparral and 
Konbacha may also cause cumulative hepatotoxicity

Tamoxifen Eff ectiveness may be decreased by Black Cohosh, Soy

Cisplatin Toxicity may be increased by Selenium

Intraconazole Eff ectiveness may be decreased by Grapefruit juice

Penicillin’s Eff ectiveness may be decreased by Khat

Etoposide Toxicity may be increased by Saint John’s Wort



Integrative Pediatric Oncology 505

only rare reports of clinically signifi cant adverse interactions. Again, because clinical 
studies of most biologically based modalities are lacking, the safest time to add these 
therapies may be aft er chemo- and radiotherapy have been completed, when drug inter-
actions are no longer a risk.

Patients with cancer are oft en encouraged by IM providers to take antioxidants to 
lessen the side eff ects of chemotherapy and radiation therapy. Th e use of antioxidants 
during conventional cancer therapy is controversial, however. Th eoretically, antioxidants 
may aff ect chemo-/radio-therapeutic agents that generate free radicals, thus decreasing 
their eff ectiveness (Kelly, 2004). Th e use of antioxidants may nonetheless reduce side 
eff ects of cancer treatment, thus allowing for higher doses of chemotherapy to be admin-
istered (Conklin, 2000). Preclinical studies also support a potential role for antioxidants 
having a direct anticancer eff ect through pro-oxidant eff ects at certain concentrations.

Immunostimulants are another category of supplements widely used by cancer 
patients. Besides the Asian mushrooms already discussed, mistletoe (Ernst, Schmidt, & 
Steuer-Vogt, 2003) and other herbals (Block, & Mead, 2003) are felt to alter the immune 
system. Certainly many agents may increase absolute numbers of cytotoxic T lympho-
cytes or natural killer cells, or increase endogenous production of cytokines (Block, 
& Mead, 2003), but the eff ects of these quantitative changes on disease states are not 
well understood. Whether these actions have in vivo effi  cacy to fi ght cancer is not well 
defi ned at the current time, but must be further studied. No defi nitive answer has been 
found to these vexing questions, and therefore children on therapy should be discour-
aged from combining chemotherapy and radiation with high doses of antioxidants, and 
those with leukemia or lymphoma or following stem cell transplant should be discour-
aged from taking immunomodulators.

It is important to assess and document the child’s use of IM, critically evaluate the 
evidence or lack of evidence, balance the potential risks with possible benefi ts, and assist 
the family in their choices and decisions regarding use of IM for their child with cancer. 
Healthcare providers should initiate open, non-judgmental discussions with patients 
and parents regarding IM use. Unexpected toxicities or responses to treatment may 
be a result of an interaction between IM remedies and will warrant close observation. 
Guidelines for monitoring patients combining IM with conventional therapy have been 
previously published (Weiger et al., 2002).

Challenges of Pediatric Oncology IM Research
Although IM therapies oft en have been criticized for being used despite a lack of evi-
dence, hundreds of systematic reviews have evaluated specifi c therapies (Sampson, 
Campbell, Ajiferuke, & Moher, 2003). IM intervention trials have, however, historically 
lacked the control and rigor of randomized controlled medical trials. Research into 
IM therapies is complicated, however. Complex therapeutic systems such as traditional 
Chinese medicine are diffi  cult to standardize, as many of the therapies are individu-
alized to a certain patient instead of a particular disease, in contrast to the approach 
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used in most clinical trials of conventional therapies. Recruitment to clinical trials of 
IM therapies may be hampered by emotional biases either for or against a particular 
therapy. To date, there is no critical mass of quality IM investigators. Some IM practi-
tioners may also have little incentive to conduct trials of IM therapies since the therapies 
are already available in the mainstream. Large-scale clinical trials within the context of 
the cooperative group setting have been the hallmark of pediatric oncology research, 
and the large advances in survival have been the direct result of these endeavors. IM 
research should have the same rigorous examination.

Th is is not without its diffi  culties. Several barriers to mounting large-scale research 
studies of complementary therapies through COG have been identifi ed (Sencer, 
Reaman, & Kelly, 2007). Th ere are many diff erent types of IM therapies in use by chil-
dren with cancer but, again, few have been evaluated for safety and effi  cacy, much less 
other important variables such as dosage, provider eff ectiveness or cost. Research pri-
orities are diffi  cult to determine. In addition, fi rmly held preconceptions by physicians, 
patients and IM practitioners about individual therapies have made the design and exe-
cution of studies diffi  cult. Institutional review boards (IRBs) at individual institutions 
have been reluctant to “take on” potentially controversial complementary modalities. 
As IM has become more accepted throughout the medical community, these issues have 
become less problematic. Many academic institutions, for instance, now have depart-
ments of integrative medicine.

Practicing Integrative Oncology
Th e integration of IM therapies with conventional treatment for childhood cancer 
within the setting of a children’s hospital or large medical center off ers several oppor-
tunities, especially the ability to provide multidisciplinary care and enhance research 
capabilities. However, there are some basic business challenges to providing integrative 
medicine services within the larger medical center. Systems for billing and collections 
for services provided by IM providers are not well established. Few insurance plans 
cover these services, and therefore most IM programs need to rely on philanthropic 
support. Ultimately, the provision of integrative medicine becomes a low priority for 
resource stressed institutions.

Administratively, IM off erings in medical settings require relevant policies and pro-
cedures, such as the proper credentialing of practitioners (Eisenberg et al., 2002). Th e 
licensing of IM providers varies state by state. Th e oversight of practitioners providing 
herbal counseling is not regulated by a governing body; in some states this therapy is 
provided by licensed naturopathic physicians, whereas in others, this service falls under 
the domain of registered dieticians who may have minimal training or interest in this 
area. Oncologists can help address their own potential malpractice liability issues when 
considering IM treatments by evaluating the level of clinical risk, documenting patient 
decision-making in the medical record, continuing to monitor conventionally, and 
being prepared to intervene conventionally when medically required. When referring 
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to an IM practitioner, they should be aware of the professional licensure regulations, the 
scope of practice, and malpractice concerns of their own state (Cohen, 2006). Minimum 
requirements to be considered in evaluating a practitioner include verifi cation of edu-
cation, licensure, certifi cation, continuing medical education credits, evidence of mal-
practice insurance, and review of malpractice liability history or misconduct charges. 

Pediatric institutions have the added burden of ensuring that practitioners who work 
with children are aware of the unique developmental, emotional and ethical needs of 
children and adolescents. In addition, the concept of informed consent (and ethical 
practice) mandates that our patients/parents be educated about their disease and the 
various treatment modalities available.

Conclusions
Whatever the term, integrative or holist, a good pediatric oncologist has always paid 
attention to the whole patient, within the micro- and macrocosm of his or her life. Th is 
includes, family, school, friends and the larger social structure. Th is also means pre-
serving future function as much as possible, whether cognitive, physical, reproductive, 
or emotional.

Many IM therapies have the potential of improving quality of life. IM therapies may 
be considered in the management of symptoms of cancer and conventional treatment 
and for psychological support associated with the diagnosis of cancer. IM therapies 
may also be useful for end of life care. Some IM therapies may eventually be shown to 
have positive, direct anti-tumor action upon the cancer itself, although at this point no 
alternative therapies have been shown in any scientifi c study to eff ectively treat cancer 
in humans on a large scale.

Th e oncologist is no longer the sole, or perhaps even primary, source of information 
for most cancer patients and their families about their disease and its treatment. Th e 
Internet, in particular, has become a powerful tool allowing individuals to exchange 
information about therapies, both conventional and alternative. Th is rapid fl ow of 
information has contributed to the increased use of unproven therapies, since anecdotal 
tributes and commercial websites are oft en more readily accessible and understandable 
to the Internet user than are results of scientifi c studies.

Pediatric oncologists can point to the tremendous successes over the last 30 years 
in treating children with cancer and are understandably reluctant to diverge from this 
path. Th is hesitancy to consider less proven therapies has oft en created animosity or 
tension between provider and patients and their parents. Th e appeal of alternative cures 
arises from the daunting risks, costs, and potential side eff ects of many conventional 
treatments, or in the limited prospect for cure.

Nonetheless, caution should be employed in recommending biologically active 
agents. Enormous strides have been made in the care of children with cancer; we should 
not allow potentially life-saving therapies to be shortchanged in an eff ort to provide 
more “natural” therapies.
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Until the evidence for or against a IM modality is more conclusive, the providers’ 
role is to assess and document the child’s use of IM, critically evaluate the evidence or 
lack of evidence, balance the potential risks with possible benefi ts, and assist the family 
in their choices and decisions regarding use of IM for their child with cancer. 
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KEY CONCEPTS

We have ■  a better understanding of pain as a multidimensional 
idiosyncratic experience infl uenced by many factors beyond just 
nociceptive input.
As compared to nociceptive pain caused by chemical, mechani- ■

cal, or thermal stimulation to receptors in the periphery signal-
ing tissue injury, neuropathic pain is produced by changes in 
the central nervous system which cause enduring changes in the 
processing of sensory information.
Mind-body interventions in the context of a child’s pain are used  ■

to modify how the child understands the situation, focuses his/
her attention, and perceives control. Th ese interventions can 
thereby transform how pain gets encoded and expressed.
Biologically based therapies helpful for children who suff er  ■

pain include, but are not limited to botanicals, animal-derived 
extracts, vitamins, minerals, fatty acids, amino acids, proteins, 
prebiotics and probiotics, whole diets, and functional foods.
Manipulation therapies, massage and alternative therapies such  ■

as acupuncture and homeopathy are also helpful for acute and 
chronic pain in children.
It has been demonstrated that children with chronic pain prob- ■

lems such as juvenile migraine, complex regional pain syndrome, 
and juvenile idiopathic arthritis can benefi t from complemen-
tary and alternative treatments.

■



Integrative Approach to Acute and Chronic Pain

OVERVIEW

The understanding of pain has markedly evolved over the past several decades, 
though steadfast throughout history has been the recognition that unrelieved 
pain can interfere with all aspects of life (Payne, 2007). Pain that is suboptimally 

treated has deleterious eff ects on the immune system, wound healing, tumor growth, 
and gastrointestinal functioning due to neurochemicals and cortisol produced by stress. 
Beyond these physiological eff ects, however, pain impacts many aspects of both the indi-
vidual and his or her family through its infl uence on physical functioning, mood, sleep, 
interpersonal relationships, social activities, and ability to work or attend school. For these 
reasons, healthcare providers must both assess pain characteristics and the impact of pain 
on the whole person so as not to exclusively treat pain from a biomedical perspective.

Th e most commonly cited defi nition of pain was established by Th e International 
Association for the Study of Pain (IASP) more than a decade ago. Th is defi nition states 
that pain is “an unpleasant sensory and emotional experience associated with actual 
or potential tissue damage, or describe in terms of such damage” (Merskey, 1994). Th is 
defi nition has helped move the understanding of pain beyond prior more reductionist 
views by incorporating sensory, emotional, and cognitive phenomenon and acknowl-
edging that observable physical pathology need not be present for one to experience 
pain. Increasingly we are recognizing why and how an individual’s perception of pain is 
infl uenced by prior experience, cognitive development, cultural background, personal 
expectations and beliefs, and social context. Recognizing these domains as integral to 
the pain experience is fundamental in both eff ectively assessing and addressing pain 
from an integrative perspective.

Complementary and alternative methods for pain management are increasingly being 
used by both adult and pediatric patients. In the general population, chronic pain is in 
fact among the primary reasons for which complementary and alternative methods are 
used (Astin, 1998; Bausell, 2001; Eisenberg, 1998). In the sections that follow, we present 
information on the basic pathophysiology of pain and the general approach to a holistic 
assessment of pain in children. Subsequently, we give an overview of how specifi c com-
plementary and alternative modalities have been applied to pain problems encountered 
in pediatric practice, with particular attention to issues of safety and empirical support.

PATHOPHYSIOLOGY

Nociceptive Pain

Th e fi rst stage of the nociceptive pain pathway is typically referred to as transduction, or 
the conversion of chemical information into an electrical signal at the sensory neurons 
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located peripherally in skin, muscles, joints, and viscera. Th ese nociceptors, which are 
fully present at birth, become activated by chemically mediated changes induced by 
noxious mechanical, infl ammatory, or thermal stimuli. Th e peripheral nociceptors con-
vert the chemical information into an electrical impulse following depolarization of the 
cell membrane. Depolarization itself depends on many factors, including the function-
ing and stability of ion channels and the exchange of sodium (Na+), potassium (K+), 
chloride (Cl¯), calcium (Ca++), and magnesium (Mg++).

In the second stage of the pain pathway, or transmission, the depolarizing electrical 
signal travels along the primary aff erent fi bers and enters the dorsal horn of the spi-
nal cord. Th is area of the dorsal horn may be activated by somatic stimuli (from skin, 
muscles, bones, etc.) or by visceral aff erents (from internal organs) which, if they cross-
fi re, cause somato-visceral pain or “referred pain.” Following synapses in the dorsal 
horn, the electrical impulses cross the midline to form the contra-lateral spinothalamic 
tracts that travel up through the brainstem to the thalamus, hypothalamus, amygdala, 
cingulate cortex, and higher brain centers, causing limbic and autonomic activation. 
Projections from the thalamus ultimately send information regarding the location, 
quality and intensity of pain to the primary sensory cortex, where all inputs are gener-
ally thought to culminate in pain perception (Chen H, 2004).

An integral but only relatively recently studied feature of the pain processing system 
is the ability to modulate pain signals to infl uence pain perception. Inhibitory pathways 
originating in the higher brain centers have the capacity to entirely transform noci-
ceptive signals. Th ese descending pathways are immature at birth likely from delayed 
maturation of inhibitory interneurons and low levels of serotonin and norepineph-
rine (Fitzgerald, 2003). In older infants, children, and adolescents, however, inhibition 
greatly improves and is mediated by the release of endogenous opioids, norepinephrine, 
and serotonin in the dorsal horn and through the release of the major inhibitory neuro-
transmitter, gamma-amino butyric acid (GABA), from the interneurons.

Th e “gate control” theory of pain modulation off ered by Melzack and Wall in 1965 (and 
now updated as the “neuromatrix” theory of pain) fi rst introduced the idea that the cen-
tral inhibitory control processes of the brain include psychological factors such as emo-
tional states (Melzack, 1965, 1999). Specialized networks of neurons in the brain forged 
between the thalamus, cortex, and limbic system regulate the autonomic, immune, and 
endogenous opioid systems. Th ese connections allow for the promotion and modula-
tion of the sensory, cognitive, and aff ective dimensions of the subjective pain experience 
(Melzack, 2007). Recent theories increasingly have focused on pain from the perspec-
tive of homeostasis (Craig, 2003; Gatchel, 2007), with chronic pain thought to represent 
unsuccessful attempts to restore homeostatic balance vis-à-vis what is perceived as an 
ongoing threat to the organism. Th is idea of balance in physiological systems is in fact 
largely consistent with some of the complementary and alternative approaches to pain 
and thus may off er a “mainstream” theoretical foundation to bridge previously discon-
nected conceptualizations of pain and stimulate novel studies.
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Recognizing the psychological and social infl uences on pain processing has brought 
about a better understanding of pain as a multidimensional idiosyncratic experience 
infl uenced by many factors beyond just nociceptive input. Appropriate treatment, 
therefore, is best practiced with an integrated interdisciplinary approach that com-
prehensively addresses all of the dimensions of pain. Inadequate pain control oft en 
leads unnecessarily to greater disability, isolation, anxiety, fear, depression, and suf-
fering. Further, persons with chronic pain are at risk for developing other concerning 
co-morbidities such as depression and sleep disorders which further aggravate the pain 
experience.

Neuropathic Pain and Pain Amplifi cation

As opposed to nociceptive pain caused by chemical, mechanical, or thermal stimulation 
to receptors in the periphery signaling tissue injury, neuropathic pain is produced by 
neuroanatomical, neurochemical, and neurophysiological changes in the nerves of the 
peripheral and central nervous systems, leading to enduring changes in the processing 
of sensory information (Pediatric Chronic Pain Task Force, 2007). In the aff ected dorsal 
horn, nerve sensitization develops and leads to spontaneous (unprovoked) nerve activ-
ity through the release of excitatory neurotransmitters (aspartate and glutamate), a low-
ering of the activation threshold, and an increased responsiveness to a given stimulus. 
Some of these nerve fi bers may develop new adrenergic receptors or ectopic neuronal 
pacemaker cells along the length of the nerve which have abnormal or dysfunctional 
sodium channels and increased adrenergic sensitivity (England, 1991). Still other neu-
rons may develop abnormal electrical connections between adjacent demyelenated 
fi bers or between sympathetic and sensory fi bers (Macres, 1998).

Th e repetitive release of infl ammatory neuropeptides [e.g., substance P, prostaglan-
dins (PGE 2), nitric oxide, arachadonic acid, protein kinase C, glutamate, aspartate, and 
cyclo-oxygenase] all contribute to activating and promoting an ongoing pain cycle that 
is typically out of proportion with physical fi ndings. As the cycle continues, repetitive 
stimulation of the neurons further results in prolonged discharges in the dorsal horn 
cells, spinothalamic tracts, thalamus, and/or cerebral cortex causing central sensitiza-
tion and the up-regulation of excitatory receptors such as the N-methyl-D-aspartate 
(NMDA) receptor (Chen H, 2004). Th is persistent activation may also lead to the death 
of the inhibitory interneurons that produce serotonin, nor-epinephrine, or endogenous 
opioids. Treatment for this type of pain aims to restore the endogenous inhibitory sys-
tems and balance to the nervous system.

INTEGRATIVE ASSESSMENT OF PAIN

An integrative pain evaluation needs to include the biological, psychological, social, and 
spiritual factors in context with the child’s developmental level (Bursch, 1998). At many 
pain clinics, multiple disciplines (e.g., physician, psychologist, social worker, nurse, 
physical therapist) work in concert to obtain this information.
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Th e assessment typically begins with a thorough history of the current problem, 
including any signifi cant events leading up to the initiation of the problems (e.g., 
trauma, illness, stressors, etc.). Subsequently, obtaining a thorough description of pain 
characteristics is critical as a guide to understanding the type of pain the child may 
be having (e.g., nociceptive versus neuropathic). For example, words such as sharp, 
dull, achy, pressure, tightness, stabbing, throbbing, tender, or nagging typically indicate 
somatic origin of pain and may be fairly localized. Words such as deep, achy, squeezing, 
cramping, or gnawing may indicate visceral pain, which is typically vaguer in nature. 
Words such as burning, tingling, numbness, “pins and needles,” or shocking likely indi-
cate neuropathic pain.

Obtaining a rating of average, best, and worst pain intensity also gives important infor-
mation on pain variability, however, there has been a great deal of debate on the best 
method for obtaining these ratings in children. For preverbal children or children with 
mild to severe cognitive impairments, observational tools are generally required in con-
junction with the parent’s report of the child’s baseline (“pre-pain”) behavior if appropriate. 
Th e FLACC is a relatively well validated tool for this purpose and assesses the child’s facial 
expression, leg position, activity level, cry, and consolability. Th e Non-Communicating 
Children’s Pain Checklist also can be used in this population of children (Breau, 2002). 
For verbal children 3 years and older, or with children with a language barrier, a scale 
containing faces portraying varying pain intensity that the child can simply point to is rec-
ommended (Bieri, 1990; Hicks, 2001). For children aged 8 and above and who understand 
the concept, a visual analog scale (i.e., a 100 mm line typically with anchors “no pain” and 
“worst pain”) or a numerical rating scale (i.e., requiring choosing a number between 0 and 
10) can be used. Figure 24-1 provides examples of these pain scales.

It is especially important when assessing children with chronic pain to gather infor-
mation about how pain is aff ecting academic, social, physical, and emotional function-
ing. Information on the extent of school and social activities missed gives insight into 
how well the child and family are coping with pain and may suggest the need for psy-
chological interventions to assist with this. It also can be interesting to ask what the child 
and family would be doing or what would be diff erent for them if the child no longer 
had pain. For some patients whose pain has become associated with escape or avoid-
ance of unpleasant situations or ongoing reinforcement by family attention, they cannot 
imagine life to be any diff erent without pain.

In addition to the typical pediatric history of past illnesses, surgeries, family his-
tory and social history, it is important to obtain a complete review of systems to assess 
for other constitutional symptoms that may be related to the current pain complaints. 
Th ese symptoms may include shortness of breath (with no asthma history), dizziness or 
lightheadedness with standing, chronic constipation, or cold hands or feet which may 
indicate a dysregulated autonomic nervous system that needs to be addressed. Assessing 
the child’s psychological status (sadness or fl at aff ect, irritability, behavioral conduct, 
social involvement, emotional maturity, and current stressors) also is important. Ideally 
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with a multidisciplinary approach to children with chronic pain, a full evaluation by a 
clinical psychologist would be done in conjunction with the medical interview. If this 
is not possible, be aware of the cues to depression and anxiety and make a referral for a 
full psychological evaluation if indicated.

Figure 24-1. Example scales for pain assessment (FLACC, FPS-R, and Visual Analog 
Scale)

Categories
Scoring

0 1 2

Face No particular 
expression or smile 
disinterested

occasional grimace or 
frown, withdrawn

Frequent to constant 
frown, clenched jaw, 
quivering chin

Legs Normal position or 
relaxed

Uneasy, restless, tense kicking, rigid, or 
jerking

Activity Lying quietly, 
normal position, 
moves easily

Squirming, shifting 
back and forth, tense

Arched, rigid, or 
jerking

Cry No cry
(awake or asleep)

Moans or whimpers, 
occasional complaint

Crying steadily, 
screams or sobs, 
frequent complaints

Consolability Content, relaxed Reassured by 
occasional touching, 
hugging, or talking to 
Distractable

Diffi cult to console 
or comfort

Each of the fi ve categories (F) Face; (L) Legs; (A) Activity; (C) Cry; (C) Consolability is scored 
from 0-2, which results in a total score between zero and ten.

0 2 4 6 8 10

B

10
Worst Possible

Pain

0
No Pain

C



524 CLINICAL APPLICATIONS IN INTEGRATIVE PEDIATRICS

Sleep is oft en disrupted in patients with acute or chronic pain, but so too, poor sleep 
can contribute to the pain experience. Studies have revealed relationships between the 
experience of recurrent or chronic pain and sleep disturbance in adolescents and these 
are oft en related to mood disturbances, decreased level of functioning and poorer over-
all quality of life (Palermo, 2005). Improving sleep along with addressing mood distur-
bances is important for eff ective treatment of pain.

As learned from osteopathic colleagues, it is helpful to obtain a full “accident and 
injury” history to assess for past traumas. Th is would include any birth trauma (forceps, 
vacuum extraction, diffi  cult delivery, fetal distress) or falls during childhood (down 
stairs, off  furniture, jungle gyms, trampolines, bikes, trees, etc.). Th is history would also 
include sports injuries, motor vehicle accidents, head injuries, or any injuries involving 
getting “the wind knocked out of them” or causing a loss of consciousness. Any of these 
traumas, even if seemingly minor, is an assault on the central nervous system which can 
lead to chronic stimulation and dysregulation of nerves to cause pain. Th ese traumas 
may be cumulative over time so even remote trauma may contribute to current pain.

Observation of the child’s general appearance, level of activity, pain behaviors, 
posture, gait, aff ect, and speech patterns need to be assessed throughout the entire 
visit and changes or consistency should be noted. If possible, observing these vari-
ables when the child is in the presence of parents as well as when the child is alone 
can be informative about the level of social infl uence on the pain presentation. A 
thorough physical examination needs to include comprehensive neurological and 
musculoskeletal evaluations.

CONVENTIONAL APPROACH TO PAIN MANAGEMENT

In general, conventional pain management is based on an acute pain model and oft en 
can be quite eff ectively applied in this context, although increasingly complementary 
and alternative methods are being used in concert with conventional pain treatment in 
acute pain situations as well. Acute pain may be related to procedures (IV starts, lumbar 
punctures, and sutures), trauma, surgery, or a symptom of a disease process (i.e., septic 
hip). In most of these cases, pain is self-limiting and treatment typically is for symptom 
management. For these types of pain, use of pharmacologic analgesics is indicated and 
eff ective. A good pediatric drug reference book can off er guidance on medication usage, 
dosages and side eff ects (Taketomo, 2007).

Various topical analgesics are available and should be used prior to the start of inva-
sive procedures to reduce the pain experience. For acute pain of mild to moderate inten-
sity, oral or intravenous non-opioid medications and non-steroidal anti-infl ammatory 
drugs (NSAIDS) such as acetaminophen or ibuprofen are the conventional treatments 
of choice (Berde, 2002). For pain of moderate to severe intensity, typically IV or oral 
opioid medications are used. With rare exception, opioid analgesics are safe for the 
treatment of high levels of pain in children despite the continued prevalence of myths 
about addiction. Side eff ects such as reduced GI motility and pruritis do frequently 
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occur on opioid medications but are easily managed with proper monitoring, medica-
tions, dosage reduction, or opioid rotation.

INTEGRATIVE APPROACH TO PAIN MANAGEMENT

An integrative approach to medicine is particularly applicable for pain management 
as it seeks to have a full understanding of the problem and all that contributes to it, 
engages in partnership with the patient and/or family to work on the solution, and off ers 
a broader palate of therapeutic modalities that work synergistically to stimulate healing, 
recover balance and support the body’s own resilience.

Th e National Center for Complementary and Alternative Medicine (NCCAM), a 
division of the National Institutes of Health (NIH) recognizes fi ve domains that broadly 
characterize the “complementary and alternative” healing modalities. Listed below are 
these domains with a general overview of how they have been applied to pain problems 
in children and adolescents.

Mind-Body Therapies

Th e most widely used and empirically studied complementary and alternative treat-
ments for both acute and chronic pain in children fall within the category of mind-
body interventions. A main premise underlying the rationale for applying mind-body 
interventions to pain is that mental activities (e.g., perceptions, beliefs, memories, 
expectations, images, and intentions) have been demonstrated to be capable of 
directly (via neurobiological processes) and indirectly (via behavior) contributing 
to the expression of pain problems (McGrath, 1989, 1993, 2003, 2004; Watson, 2003). 
Th ere are an increasing amount of fascinating studies using sophisticated neuroimag-
ing and electroencephalogram techniques showing in real-time how mental activi-
ties directed in certain ways can transform pain processing both for better or worse 
(Borsook, 2006; deCharms, 2005; Goff aux, 2007; Koyama, 2005; Petrovic, 2001; 
Rainville, 2002).

Mind-body interventions in the context of a child’s pain are used to modify how the 
child understands the situation, focuses his/her attention, and perceives control. Th ese 
interventions can thereby transform how pain gets encoded and expressed. Much of 
children’s understanding about pain and its signifi cance comes directly from parents, 
and thus mind-body interventions for children’s pain typically incorporate parents or 
caregivers in some fashion (e.g., as coaches, models, and active participants). In addi-
tion, given that pain may be associated with a number of other somatic symptoms as 
well as emotional distress and functional disability, oft en mind-body interventions for 
pain target multiple interrelated areas and not just pain intensity per se. In fact, particu-
larly in the context of chronic pain in children, functional improvement (e.g., increased 
school attendance, improvements in mobility and physical activity, and increased social 
involvement) is oft en a primary target for mind-body therapies rather than exclusively 
pain reduction.
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To our knowledge, there has been no published data on safety issues associated with 
mind-body therapies as applied to pediatric pain, which is part of their appeal for prac-
titioners and families alike. However, there may be certain instances in which mind-
body therapies (or their suggestion) can produce adverse eff ects and should be adapted 
or avoided. For example, depending on how the recommendation of cognitive-behav-
ioral therapy (CBT) for chronic pain is made, the mere suggestion of “therapy” may 
be suffi  cient for some families to abandon care with the physician or team altogether. 
Also, in some cases mind-body therapies that involve focusing on and monitoring body 
responses may serve to escalate anxiety in some children that are already highly body-
focused or that have body image disturbances.

With some notable exceptions, most mind-body interventions designed for children 
with pain complaints can be implemented by a variety of disciplines with relatively min-
imal formal training. Further, many mind-body pain interventions can be done by the 
child him or herself without needing a provider per se, or once the skill is learned from a 
provider “coach,” the child can enact the strategy without necessarily requiring ongoing 
frequent contact. Th is requires a commitment on the part of the child and family, which 
clinicians need to assess and assist with if appropriate prior to making recommenda-
tions for these types of therapies.

Mind-body interventions used for pain are quite numerous. Some interventions that 
are used for pain management are reviewed below.

SELF-HYPNOSIS Th e use of self-hypnosis for the management of pediatric pain, par-
ticularly acute pediatric pain, is an increasingly common practice in both inpatient 
and outpatient pediatric settings. Coaching a child in self-hypnosis in the context of 
pain prevention or management typically involves helping the child to focus attention 
in a way that produces body responses incompatible with pain processing. Frequently 
this is done by invoking a child’s natural ability to use his or her imagination while 
off ering verbal suggestions that can transform the noxious sensation or its meaning 
to the child. Images oft en used during self-hypnosis (e.g., of “changing the channel” 
in the mind to a favorite place in which the child can get immersed, of fi nding a 
“pain volume switch” and turning it down, or of imagining immersing one’s hand in a 
bucket of fl uff y snow until it becomes numb) engage the child’s sense of control over 
the situation and are capable of reducing sympathetic drive that can otherwise inten-
sify any given pain experience (Lee, 1996). Th ere is reasonable research supporting 
the effi  cacy of self-hypnosis on pain and anxiety associated with medical procedures 
(e.g., needle pain, dressing changes, lumbar puncture, intubation, voiding cystoure-
throgram). Self-hypnosis has been less well studied in chronic pain conditions, but 
this technique does have demonstrated effi  cacy through randomized trials at least in 
children with chronic headaches (Hammond, 2007) and in recurrent abdominal pain 
(Weydert, 2006).
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COGNITIVE-BEHAVIORAL THERAPY Conversely to self-hypnosis, formal CBT (includ-
ing both behavioral and cognitive methods for managing pain and related disability) 
has been most widely used and studied in children with chronic pain disorders.

CBT by an appropriately trained practitioner is particularly recommended in a minor-
ity of cases for which beliefs and expectations about pain have become entrenched and 
are signifi cant in maintaining the pain and/or disability for the child (Gauntless-Gilbert, 
2007; Konijnenberg, 2005; Palermo, 2005; Zeltzer, 2006). CBT typically involves 6 or 
more weekly sessions with a psychologist or other mental health professional. During 
these sessions, the child is taught a variety of pain coping skills that include relaxation 
training and methods for monitoring, identifying, and transforming thoughts that con-
tribute to the emotions and behaviors thought to be maintaining pain and disability. 
Parents are oft en an integral part of this form of treatment and learn to change responses 
to their child’s pain in a way that better empowers and supports their child’s own adaptive 
coping eff orts (Palermo, 2005). CBT has been supported through randomized studies 
to reduce pain and related emotional and academic disability associated with juvenile 
primary fi bromyalgia (Degotardi, 2006; Kashikar-Zuck, 2005), sickle cell disease (Chen 
E, 2004), juvenile idiopathic arthritis (Walco, 1992), chronic headaches (Holden, 1999), 
chronic abdominal pain (Janicke, 1999), and Complex Regional Pain Syndrome Type I 
(Lee BH, 2002).

MEDITATION AND ACCEPTANCE-BASED THERAPY In principle, training in and 
regular implementation of meditative practices can infl uence the processing of pain 
by virtue of inducing an incompatible response (e.g., deep relaxation). Although there 
have been some adult studies evaluating the effi  cacy of mindfulness and transcendental 
meditation practices on pain and associated outcomes (Astin, 2003; Kingston, 2007; 
Morone, 2008), at the time of this writing we were unable to locate any published stud-
ies evaluating the application of meditation to pain conditions in children. However, 
given that there are limited if any safety issues associated with these approaches, the 
practice of meditation may be clinically recommended as an adjunctive pain manage-
ment modality for children with idiopathic or disease-related chronic pain whose pain 
appears signifi cantly infl uenced by stress and tension.

Recently, some tenets adapted from mindfulness meditation have begun being 
implemented in what is called “acceptance-based therapy” for adolescents with chronic 
pain disorders (Wicksell, 2005). Acceptance-based therapy for pain is based on the idea 
that the persistent attempt to “fi ght” pain can in fact itself produce disability. Instead, 
learning to live a valued life in the context of pain and accepting pain as a sensation that 
may or may not diminish is the central principle of the acceptance-based approach. Th is 
is an intriguing approach to the management of chronic pain and will likely generate 
many more studies in the upcoming years.
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BIOFEEDBACK-ASSISTED RELAXATION TRAINING Th e processing of and response 
to pain signals inherently involve aspects of the autonomic nervous system that are not 
normally under much conscious control. Feedback on these autonomic nervous sys-
tem parameters via auditory information and/or visual displays is capable of equipping 
children with insight into how components of the autonomic nervous system may be 
initiating and maintaining their pain. Pairing this feedback with training in relaxation 
techniques uniquely permits children the opportunity to observe how relaxation skills 
can positively infl uence some of the “automatic” internal processes of their body.

Th e clinical application of biofeedback for pediatric pain has thus far been primarily 
limited to certain chronic pain disorders. Th is approach has been studied adequately to 
recommend its use at least for recurrent tension-type and migraine headache in chil-
dren (Eccleston, 2002, 2003; Holden, 1999), but there are several other potential pediat-
ric pain applications of this approach that have yet to be studied. Th e ability to receive 
feedback on activity in areas of the brain that process and modulate pain signals has 
recently been exploited with some success in adult chronic pain patients (deCharms, 
2005) and may begin to be used with children in the future. It should be noted, however, 
that there remains an active debate about whether any form of biofeedback has incre-
mental effi  cacy on pain outcomes beyond training in relaxation approaches alone (NIH 
Technology Assessment Panel, 1996). Th is is a clinically relevant debate, given that bio-
feedback equipment and appropriately trained technicians can be quite prohibitive for 
pediatric centers with limited funds.

CREATIVE THERAPIES Music and other creative therapy interventions have been pri-
marily used clinically in pediatric settings for the goal of reducing distress associated 
with pending medical or dental procedures or as a method of distraction during the 
procedure itself. Th ere have been some case studies and small clinical trials on the use 
of music for reducing pain and distress in neonates and young children (up to age 7) and 
one recent trial of music therapy for pediatric headache, but no studies on other creative 
therapies for pediatric pain conditions. Data from the few pediatric studies conducted 
to date are somewhat confl icting, with some studies fi nding positive eff ects on reducing 
procedural distress or pain (Fowler-Kerry, 1987; Malone, 1996; Megel, 1999; Oelkers-Ax, 
2007) and others fi nding no signifi cant eff ects (Aitken, 2002; Arts, 1994; Marchette, 
1991). Children generally enjoy these types of therapies and for some the results are 
clinically benefi cial, especially in young or nonverbal children who may not be able to 
implement other mind-body approaches that require higher cognitive development.

VIRTUAL REALITY THERAPY Although not typically included in a list of mind-body 
therapies, virtual reality (VR) therapy has been increasingly applied to certain pediatric 
pain conditions with some success. One of the primary applications has been in children 
with acute pain from burn injuries. A randomized trial and multiple case studies have 
supported the use of VR for burn pain in children (Das, 2005; Hoff man, 2000; Steele, 
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2003). Other applications supported through small trials and case studies include using 
VR to reduce pain and distress associated with port access, venipuncture, and dental 
treatments (Gershon, 2004; Gold, 2006; Hoff man, 2001). Similar to self-hypnosis, this 
approach seems to work by helping to facilitate distraction and transforming how the 
noxious sensation gets perceived by the child.

Biologically Based Therapies

Biologically-based therapies include, but are not limited to botanicals, animal-derived 
extracts, vitamins, minerals, fatty acids, amino acids, proteins, prebiotics and probiot-
ics, whole diets, and functional foods (NCCAM). Th e use of herbs or supplements helps 
support the many systems of the body with the goal of protecting and enhancing their 
function. Herbs contain combinations of many naturally occurring, biologically active 
compounds that work individually or synergistically, therefore they act in a wider, more 
general and less specifi c way than most single ingredient pharmaceutical drugs.

As with pharmaceutical agents, there is a paucity of studies on the use of botanicals 
or other biologically based therapies in children with pain. Despite this lack of evidence, 
many of these supplements are generally regarded as safe (GRAS) and can be used if 
monitored closely for their eff ectiveness (Cohen MH, 2005).

MAGNESIUM Magnesium (Mg++) is regarded as a natural muscle relaxant and pain 
reliever as it has depressant eff ects on nerve transmission and muscle contractility by 
antagonizing calcium-mediated channels. It also acts as an NMDA receptor antagonist 
so has potential pain relieving eff ects in migraine, tension headaches, neuropathic pain, 
fi bromyalgia and other pain disorders (Cohen JS, 2002; Crosby, 2000). Even Epsom 
salts, which is 100 magnesium sulfate, is a known treatment either as a soak or a 
compress to relieve muscle pain from over-use or strains. Studies done specifi cally on 
the use of magnesium for pain have supported the effi  cacy of magnesium in reducing 
the frequency and severity of migraines in both adults (Demirkaya, 2000) and children 
(Wang, 2003). It has also been helpful in reducing pain and tenderness in adult fi bro-
myalgia patients when taken orally as magnesium hydroxide with malic acid (Russell, 
1995).

Lethal eff ects have been reported when excessive amounts (2400 mg daily for several 
days in an infant, ingestion of 2 boxes of Epsom salts in an adult) (Birrer, 2002; McGuire, 
2000) were taken orally. Certain preparations of magnesium may cause diarrhea due 
to the unabsorbed salts in the intestine which is not necessarily dose related. Changing 
to a diff erent preparation (i.e., magnesium glycinate, gluconate, aspartate, etc.) usually 
alleviates this problem. Th e recommended dose for chronic pain management in chil-
dren is 9 mg/kg given 3 times daily.

GINGER Ginger is used to relieve pain in infl ammatory conditions through its inhibitory 
aff ects of cyclo-oxygenase (COX) and lipoxygenase pathways by one of its constituents, 
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6-gingerol (Grzanna, 2005). Th is same constituent is thought to be responsible for gin-
ger’s ability to reduce nausea and vomiting from chemotherapy, motion sickness or 
pregnancy (Ali, 2007; Lumb, 1993; Portnoi, 2003). Current evidence for its use in pain is 
exclusively from adult studies and includes possible reduction of severity and duration 
in migraine headache (Grontved, 1986), and decreased pain and swelling in patients 
with rheumatoid arthritis (Srivastava, 1989, 1992).

Ginger is usually well tolerated and considered safe when used in typical doses; how-
ever side eff ects may develop, such as abdominal discomfort, heartburn, or diarrhea, 
with doses greater than 5 g per day (Srivastava, 1989). It is generally recommended that 
doses not exceed 4 g per day in adults. Ginger can be given by brewing 0.5–1 g of dried 
root into 150 ml boiling water for 5–10 minutes before straining. Tinctures can be taken 
in doses of 0.25–3 ml depending on its concentration. Powered root in capsule form can 
also be used and dosed 250–500 mg 3–4 times daily up to the maximum of 4 g per day.

DEVIL’S CLAW Devil’s Claw has been used traditionally to treat pain disorders such 
as rheumatoid arthritis, osteoarthritis, myalgia, low back pain and migraine headache. 
It contains iridoid glycoxide constituents that have anti-infl ammatory eff ects through 
alteration of the cyclo-oxygenase and lipoxygenase infl ammatory pathways and through 
increased synthesis of tumor necrosis factor (TNF-alpha) (Chrubasik, 2000; Grant, 
2007). Adult studies have supported its eff ects in improving pain (back, hip, and knee), 
stiff ness, level of function, and quality of life (Warnock, 2007) and it is comparable in 
safety and effi  cacy to a prescription NSAID when used for 1 year. (Chrubasik, 2005). 
Devil’s Claw is generally well tolerated with only rare side eff ects of nausea, vomiting, 
diarrhea, anorexia or loss of taste. A usual dose of Devil’s Claw is from 1 to 4.5 g of dried 
root per day.

OMEGA-3-FATTY ACIDS Omega-3 FA (DHA and EPA) are long-chained polyun-
saturated fatty acids (PUFA) found in oily fi sh, marine mammals, fi sh liver oils and 
commercially prepared fi sh oil products. Th ey have anti-infl ammatory eff ects by com-
peting with arachidonic acid for inclusion in the cyclo-oxygenase and lipooxygenase 
pathways. Signifi cant analgesic eff ects have been demonstrated in several patient popu-
lations, including patients with dysmenorrhea (Harel, 1996), migraine (Harel, 2002), 
rheumatoid arthritis (Goldberg, 2007), and sickle cell disease (Tomer, 2001).

Th ere are minimal safety issues associated with omega-3 FA supplementation. 
Although DHA alone does not seem to aff ect blood clotting, when used in conjunction 
with EPA as fi sh oil there may be an increased risk of bleeding with concomitant drugs 
or herbs that aff ect platelet aggregation (Nelson, 1997). Th e recommended dosing for 
pain is 1–3 g orally each day.

FEVERFEW Feverfew traditionally has been used for the prevention of migraines and 
treatment of headaches, arthritis, fever and menstrual irregularities. Th e mechanism of 
action of feverfew is unknown, although there is evidence that it may inhibit platelet 
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aggregation, inhibit serotonin release from platelets and leukocytes, inhibit leukot-
rienes, and block prostaglandins (Sumner, 1992). It has also been suggested that it may 
have serotonin 5-HT receptor blocking eff ects (Shrivastava, 2006) which has relevance 
for migraine headaches as serotonin dysregulation is thought to play a key role in head-
ache initiation. Indeed, randomized trials of feverfew in adult patients have supported 
its effi  cacy in reducing the number and severity of migraine attacks when used in iso-
lation (Murphy, 1988) or in combination with white willow bark (Shrivastava, 2006) 
or ginger (Cady, 2005). Th ere have been no trials of feverfew for pain management 
in any pediatric populations, although this agent does occasionally get recommended 
clinically for pediatric headache management. No signifi cant adverse eff ects have been 
reported with long-term use of feverfew (Pittler, 2000). Th e recommended dosing is 
50–125 mg of feverfew extract, or 2–3 fresh leaves daily.

BUTTERBUR Butterbur traditionally has been used to treat headaches, migraines, aller-
gic rhinitis, chronic cough, and as a stomach and bladder anti-spasmodic. Th e active 
ingredients are petasin and isopetasin which have anti-spasmodic eff ects on smooth 
muscle and vascular walls (Anon, 2001), inhibit leukotriene synthesis, and decrease 
the priming of mast cells, which in turn decreases the concentration of histamine (Lee 
DK, 2003). Trials have been supportive of the effi  cacy for using butterbur to reduce 
the frequency of migraine attacks in children and adolescents with no serious adverse 
eff ects (Pothman, 2005).

Th e major safety concern in the use of butterbur is that the unsaturated pyrolizidine 
alkaloid (UPA) content may be hepatotoxic, nephrotoxic, carcinogenic, and mutagenic 
(McGuffi  n, 1997). Th e recommend use is alkaloid-free butterbur extracts standard-
ized to 7.5 mg petasin and isopetasin at a dose of 50–100 mg twice a day for at least 
4 months.

COENZYME Q-10 CoQ10 functions as an anti-oxidant, membrane stabilizer, and as 
a co-factor in many metabolic pathways. It is especially necessary in the generation of 
ATP in oxidative respiration (Turunen, 2004). When taken as a supplement for the 
prophylactic treatment of migraine headaches, it is thought to improve mitochondrial 
oxidative phosphorylation which seems to be impaired in some patients with migraines 
(Welch, 1998). Studies have supported the effi  cacy of supplementation with CoQ10 in 
reducing the frequency of headaches in adult patients (Rozen, 2002; Sandor, 2005). 
It also improved headache frequency and related disability in children with migraine 
found to have abnormally low CoQ10 levels (Hershey, 2007). CoQ10 is generally well 
tolerated and has no signifi cant adverse eff ects. Th e recommended dosing when used 
for migraine prevention is 150–300 mg daily.

VITAMIN B In general, the B Vitamins are known to promote nerve conduction, neu-
romuscular transmission, tissue respiration and glycogenolysis (the breakdown of car-
bohydrates into glucose for energy) and have been implicated in the treatment of pain 
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(Sandor, 2000). Specifi cally, Ribofl avin (B2) has been found to reduce migraine head-
ache frequency as eff ectively as beta-blockers when used prophylactically. Pyridoxine 
(B6) can reduce symptoms of PMS related breast pain and depression at 50–100 mg per 
day (Wyatt, 1999). Further, supplementation improves myalgias and weakness asso-
ciated with thiamine defi ciency (Koike, 2006). When used orally the B-Vitamins are 
generally regarded as safe even in large doses as these are water soluble. Typically a 
B-complex mixture of eight of the B Vitamins is used rather than supplementing each 
single vitamin as the B Vitamins work synergistically to promote optimum functioning 
in the cells.

CHAMOMILE Chamomile traditionally has been used for the treatment of nausea, ner-
vous diarrhea, gastrointestinal spasms, restlessness, and insomnia. One of the active 
constituents, apigenin, binds to GABA receptors, which are also the primary receptor 
sites of benzodiazepines in the central nervous system, to exert sedative eff ects (Viola, 
1995). Chamomile extract can inhibit cyclo-oxygenase and lipooxygenase which thereby 
reduces the production of infl ammatory prostaglandins and leukotrienes. In addition, 
constituents of chamomile also inhibit histamine release from mast cells and has anti-
spasmodic eff ects on smooth muscle (Hormann, 1994). Tea may be brewed from 3 g 
of dried fl ower heads in half cup of boiling water steeped for 10 minutes, or a 1:1 liquid 
extract of 1–4 ml may taken before bedtime to help induce sleep or help with abdominal 
and/or menstrual cramps.

VALERIAN AND SEDATIVE HERBS Valerian is used for some problems that may 
be  associated with pain including insomnia, restlessness and anxiety. Multiple 
 constituents (e.g., valepotriates, valerinic acid, valerenone, berneol, and kessyl  glycol) 
contribute to its pharmacological eff ects (Houghton, 1999). Valerian helps decrease 
sleep onset time and promote a deeper sleep (Gyllenhaal, 2000) though its full 
eff ects may not be evident until 2–3 weeks of continuous treatment (Wheatley, 2005). 
One study completed on children with intellectual defi cits found valerian to be 
 helpful in improving their sleep without harmful side-eff ects (Francis, 2002).

Other herbs such as lemon balm, passion fl ower, hops and lavender also have mild 
sedative eff ects when taken orally (Natural Medicines Database, 2005). Th eir essential 
oils used as aromatherapy have been used to improve sleep (Lewith, 2005; Goel, 2005).

MELATONIN Melatonin, as a dietary supplement, has been widely studied as a treat-
ment for sleep disorders in individuals with primary insomnia, sleep disorders associ-
ated with ADHD, autism, or other neurodevelopment disorders (Pandi-Perumal, 2007; 
van der Heijden, 2007). Melatonin is naturally synthesized in the pineal gland from its 
precursor, tryptophan which is converted to 5-hydroxytryptophan, then to serotonin, 
to N-acetylserotonin and fi nally to melatonin (Brzezinski, 1997). Melatonin increases 
the binding of gamma-aminobezazoic acid (GABA) to receptors to induce sedation 
(Munoz-Hoyos, 1998). To treat insomnia, a dose of 0.3–5 mg is taken orally between 6 
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and 8 pm. Melatonin is considered safe to use long term but must be avoided in those 
individuals receiving immunosuppression therapy as melatonin does have immune 
stimulating eff ects (Lissoni, 1999).

Manipulation Therapies

Treatments included in the domain of manual therapies include massage, osteopathic 
and chiropractic manipulation, Feldenkrais, Rolfi ng, cranial sacral therapy and a host 
of other hands-on therapies, as well as interventions such as exercise or physical therapy 
(PT). Th e details of these individual therapies are extensively reviewed in other chapters 
of this text. Th ese body-based therapies are very eff ective in the treatment of pain as they 
work to restore normal structure and function of the body’s bones, joints, fascia, and soft  
tissues that may have developed abnormal patterns due to illness, trauma or stress.

OSTEOPATHIC/CRANIO-SACRAL/CHIROPRACTIC THERAPIES. Th rough manipu-
lation of the cranium, spine, tissues, and joints, restrictions are released to improve 
blood fl ow and enhance central nervous system function which thereby allows the body 
to self regulate (Carlson, 2006). In addition to the obvious manual component to these 
therapies, circulatory pain biomarkers [beta endorphin, serotonin, palmitoy-ethano-
lamide (PEA) and arachidonoyethanolamide (AEA)] are altered and correlate with 
post-treatments reports of reduced pain and stress (Degenhardt, 2007). Th ese therapies 
are thought to act through a central mechanism to modulate autonomic reactivity by a 
cortical-limbic process (Hoyt, 1979).

Research for using manipulative therapies for specifi c pain entities in children 
found benefi t for the treatment of chronic headaches (Bronfort, 2001), low back pain 
(Hayden JA, 2003), recurrent otitis media (Mills, 2003), children with physical disabili-
ties and discomfort (McManus, 2007), infantile colic (Hayden C, 2006), and fi bromyal-
gia (Gamber, 2002). Each study reported improvement in both pain levels and level of 
 functioning with no adverse eff ects.

MASSAGE Massage has eff ects on reducing restricted muscle patterns found on the 
body that can contribute to pain. It also has anti-nociceptive and cardiovascular eff ects 
mediated by endogenous opioids, cortisol and dopamine with stress-alleviating eff ects 
due to activation of the parasympathetic nervous system (Field, 2005). Other docu-
mented eff ects in addition to pain relief and stress reduction include increased alert-
ness, diminished depression and enhanced immune function (Field, 1998).

Specifi c studies done in children found massage had signifi cant eff ects in reduc-
ing pain behaviors and increasing muscle relaxation in those undergoing venipuncture 
(Garcia, 1997), in children with JIA (Field, 1997), and for children during burn treatment 
and dressing changes (Hernandez-Reif, 2001). Atopic dermatitis symptoms, including 
itching, redness, scaling, and anxiety all improved in another study in young children 
in which parents provided massage 20 minutes each day for 30 days (Schachner, 1998). 
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No adverse eff ects were noted in any of these studies indicating this therapy to be very 
safe.

PHYSICAL THERAPY (PT) AND EXERCISE PT and exercise are the mainstays for 
treatment of both acute and chronic pain. Rehabilitation of injured bones, muscle and 
fascia helps restore normal functioning, improves endurance and conditioning, and 
elevates mood. In prospective studies, exercise capacity and overall conditioning was 
lower in children with musculoskeletal pain syndromes with generalized joint hyper- 
and/or hypo-mobility than in age- and gender-matched controls (Englebert, 2006). 
It is apparent that introduction of therapies, such as low level endurance training and 
core-strengthening exercises, would augment function and reduce pain in these cases. 
In children with JIA, adherence to an exercise program combined with medication was 
found to result in greater reductions in pain, greater improvements in functioning, and 
greater improvements in parents’ perception of the child’s overall wellbeing compared 
to medication only (Feldman, 2007).

Alternative Medical Systems

Of the various integrative approaches to pediatric pain, alternative medical systems per 
se are perhaps the least well studied at least in the West. Nonetheless, at least some parts 
of alternative medical systems have been frequently borrowed and implemented in clin-
ical pediatric pain settings in the United States. Th e most common pain management 
modalities adopted from other medical systems include acupuncture, homeopathic and 
naturopathic remedies, and meditative exercises such as yoga.

ACUPUNCTURE Perhaps foremost among the techniques borrowed from alterna-
tive medical system to apply to pain in children is acupuncture (and acupressure). 
Approximately one-third of pediatric teaching hospitals currently off er acupuncture 
therapy to treat pain in children (Lee AC, 1999). Although many pediatric patients 
may be initially reluctant to pursue a therapy involving needles, in our experience 
 children typically become open to this treatment following an age-appropriate intro-
duction and the opportunity to observe an actual acupuncture needle.

Th e mechanisms underlying acupuncture analgesia remain somewhat poorly under-
stood. In general, the stimulation of acupuncture points appears to activate the endoge-
nous anti-nociceptive system to inhibit pain signals (He, 1987; Lewith, 1984; Lin, 2003). 
Th e application of acupuncture needles has been found to increase endomorphin-1, 
beta endorphin, encephalin, and serotonin levels in plasma and brain tissue, all of which 
are related to analgesia, sedation, and recovery of motor functions (Cabýoglu, 2006). 
Functional brain imaging studies also have shown that there are in fact acupoint-specifi c 
patterns of brain activity within the pain processing network of the brain, such as the 
hypothalamus, limbic system, anterior cingulate cortex, and cerebellum (Chae, 2007; 
Yan, 2005). Further, there is some evidence that acupuncture may increase local blood 
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perfusion, rendering it a potentially valuable treatment option for Complex Regional 
Pain Syndrome (Bär, 2002).

Although acupuncture is becoming increasingly used for the treatment of pain in 
children, including neonates (Golianu, 2007), there is almost no empirical data support-
ing its use for this application. Most of the published data on acupuncture treatment 
for pain comes from adult studies which show that approximately 50–70 of adults 
with painful conditions experience at least short-term benefi ts from acupuncture (Lin, 
2003). Children with chronic pain problems such as headaches and Complex Regional 
Pain Syndrome Type I have reported acupuncture to be a “defi nite help” for improving 
pain (Kemper, 2000), and acupuncture has been shown through trials in children to be 
eff ective in reducing pain from headaches (Gottschling, 2007; Pintov, 1997) and other 
chronic pain conditions (Zeltzer, 2002). However, many of the studies that have been 
done in this area have serious design fl aws that signifi cantly impede the interpretation 
of results. Further, several studies have failed to fi nd “real” acupuncture to be signifi -
cantly better than “sham” acupuncture for treatment of pain (Campbell, 2006). Th us, 
acupuncture appears to have some potential merit for certain chronic pain disorders in 
children, but clearly more sound research is needed.

With regard to safety, any conclusions are diffi  cult to make given the limited amount 
of studies of acupuncture in children. Based primarily on adult studies, the most sig-
nifi cant of potential side eff ects observed include infection, broken or retained needles, 
pneumothorax, and cardiac tamponade (Ernst, 1997, 1998). However, these adverse 
eff ects are rare in occurrence and are oft en no greater of concern than some of the 
adverse eff ects occurring with more traditional pain therapies (e.g., a nerve block). 
No safety issues were reported in the pediatric studies that have been conducted.

HOMEOPATHY AND NATUROPATHY Homeopathic remedies borrowed in the United 
States from some European medical approaches also are sometimes adopted by integra-
tive programs for the treatment of some pain conditions in children. Again, however, 
there are very few studies available guiding their use or safety profi les. To date, the only 
published empirical evidence for a homeopathic remedy for pediatric pain has been 
in a sample of children with otitis media, showing superior effi  cacy relative to placebo 
(Jacobs, 2001).

Similar to homeopathy, data on the safety and effi  cacy of naturopathic remedies for 
any pediatric pain condition are rare. Th e only published pediatric trials on the anal-
gesic eff ects of naturopathic remedies also are based on samples of children with acute 
otitis media (Sarrell, 2001, 2003; Wustrow, 2004). Overall, results from these studies 
were somewhat equivocal for demonstrating superior effi  cacy of this approach to more 
conventional approaches (anesthetic ear drop or oral amoxicillin). No adverse events 
associated with the extract were reported. Again, clearly more research is needed before 
making sound evidence-based recommendations for naturopathic or homeopathic 
remedies in pediatric pain.
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AYURVEDIC MEDICINE To our knowledge, there have been no published studies 
on the application of Ayurvedic medicine to a pediatric pain condition. We nonethe-
less include this section here because there have been a few studies evaluating specifi c 
Ayurvedic drugs in adult arthritis populations. A review of these studies has shown 
largely equivocal evidence for recommending Ayurvedic medicine for adult rheuma-
toid arthritis (Park, 2005), though the multiplant Ayurvedic drug “RA-11” has been 
shown to be superior to placebo in improving pain and physical functioning in adult 
patients with osteoarthritis of the knee (Chopra, 2004). Th ere have been some reports 
in the literature of lead poisoning and anemia associated with Ayurvedic medicines 
due to some of these medicines containing heavy metals (Kales, 2007). Given potential 
safety issues and no data on Ayurvedic medicine in a pediatric pain population, this 
approach cannot be recommended for pain management at this time.

MEDITATIVE EXERCISES (YOGA AND QI GONG) Meditative exercises are a compo-
nent of several of the alternative medical systems and are sometimes used by chronic 
pain patients as a method for relaxation, analgesia, and improved physical functioning. 
Studies on Qi Gong in adults have yielded largely equivocal results, with one study sup-
porting its effi  cacy in improving pain and functioning in patients with chronic pain 
from fi bromyalgia (Chen KW, 2006) while another study failed to demonstrate supe-
rior eff ects in this population beyond what is attained with education and supportive 
attention (Astin, 2003). Studies on the use of yoga for adult pain management have led 
to the conclusion that yoga exercises are generally eff ective for improving pain and 
functional outcomes for patients with chronic low back pain (Chou, 2007) and may 
be eff ective in improving migraine frequency (John, 2007). Th e only published trial 
evaluating yoga for a pediatric pain condition was conducted in adolescents with irri-
table bowel syndrome, with results indicating signifi cant positive eff ects on improving 
functional disability, anxiety, and gastrointestinal symptoms relative to a wait-list con-
trol condition (Kuttner, 2006). However, there is some indication that yoga may not be 
perceived by children as a useful treatment option for pain (Tsao, 2005, 2007), which 
has implications for whether or not children will follow through with implementing 
this approach on their own. In summary, yoga and Qi Gong have not been well studied 
for pediatric pain conditions. However, given limited likelihood of signifi cant adverse 
eff ects of these approaches, they may be helpful for improving pain and functioning 
in certain chronic pain conditions, particularly if other forms of exercise are not well 
tolerated.

Energy Therapies

Energy medicine is a domain in CAM that deals with energy fi elds of two types—the 
bioelectromagnetic-based therapies that involve the unconventional use of electro-
magnetic fi elds, and biofi eld therapies that are intended to aff ect the energy fi elds that 
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surround and penetrate the human body (Tan, 2007). Th e former includes pulsed elec-
tromagnetic fi elds, magnetic fi elds, or cranial electrotherapy stimulation that can read-
ily be measured. Biofi eld energy, which includes Th erapeutic Touch, Healing Touch, 
Reiki, Johrei, Intercessory Prayer and others, has defi ed measurement to date by repro-
ducible methods but is based on the concept that human beings are infused with a subtle 
form of energy that can be manipulated to eff ect change in the physical body and infl u-
ence health. Of the NCCAM domains, this category is most controversial and diffi  cult 
to research as neither the external energy fi elds nor their therapeutic eff ects have been 
demonstrated convincingly by any biophysical means (NCCAM).

PULSED ELECTROMAGNETIC FIELD (PEMF) Studies using high-power PEMF in 
the treatment of migraine headaches in adults found a signifi cant decrease in head-
ache activity that was sustained over many months. Similar eff ects were not seen in 
patients with tension-type headaches. None of these studies reported negative side 
eff ects (Sherman, 1998, 1999). Th ese generators have been shown to increase blood fl ow 
in the areas exposed to the electromagnetic fi elds (Ross, 1990). Increased blood fl ow 
commonly results in a reduction of migraine activity through unknown mechanisms 
(Freedman, 1991).

CRANIAL ELECTROTHERAPY STIMULATION (CES) Cranial electrotherapy stimula-
tion delivers a low-level current that is usually below the threshold of sensory detection 
but aff ects electrical and neurochemical mechanisms in the brain to mediate arousal, 
sensory processing and pain modulation (Tan, 2007). Th ere is evidence that indicates 
changes in the serotonin and norepinephrine levels as a result of this therapy (Giordano, 
2006). A double-blind, placebo-controlled study of adult patients with fi bromyalgia 
found CES reduced tender points by 28 and self-rated pain by 27 when compared to 
sham treatment or wait-list control (Lichtbroun, 2001).

REIKI, THERAPEUTIC TOUCH, HEALING TOUCH Reiki and therapeutic touch, as well 
as the other biofi eld energy therapies, share the goal of balancing the vital energy fi elds 
in the body, either through laying hands on or with non-touch interventions of the 
biofi elds, to restore health and healing. Th e proposed mechanisms of action of these 
interventions for pain relief are the gate theory, discussed previously, or activation of 
the acupuncture meridians with resultant endogenous opioid production. Data on bio-
logical markers measured before, during, and aft er Reiki sessions that lasted 30 min-
utes found a signifi cant reduction in state anxiety and systolic blood pressure and an 
increase in the salivary IgA levels indicating a stress reduction response (Wardell, 2001). 
Other reports of qualitative data included a heightened state of awareness, feelings of 
safety and perceived relationship with the practitioner, liminal states of consciousness 
hovering between sleep and awareness, and a sense of connectedness (Miles, 2003). Any 
of these reported events could contribute to pain relief.
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CAM IN SPECIFIC PEDIATRIC PAIN CONDITIONS

In the next section, we provide an overview of a few select pain presentations commonly 
encountered in children and provide suggestions for integrative approaches to these 
conditions based on extant effi  cacy and safety data.

Acute Procedural Pain

Sources of acute procedural pain are usually anticipated and as such are amena-
ble to interventions implemented before and during the actual procedure to lessen 
the pain response. Studies in infants have found that inadequate treatment of pro-
cedural pain leads to heightened pain responses with each subsequent intervention 
(Taddio, 1997). With the many options for pain management available, the suggestions 
listed below should be considered with any age group for any invasive or  diagnostic 
procedure.

Mind-body techniques used for infants might include talking or singing in a soft , 
low voice using repetitive tones. Music with a rhythm of less than 60 beats per minute 
has a very calming eff ect and may be helpful in this situation (Butt, 2000). For infants, 
toddlers, or children distraction techniques such as blowing pin wheels, singing songs, 
or reading pop-up books can help take the attention away from the procedure (Sinha, 
2006). Having parents present to comfort their child may or may not be helpful depend-
ing on their own level of distress. Excessive parental reassurance, criticism or apology 
appears to increase distress, whereas humor and distraction may lessen it (Schechter, 
2007). A matter-of-fact, supportive, non-apologetic approach by parents is encouraged. 
For children and adolescents, breathing and relaxation techniques, guided imagery, or 
hypnosis can be used, with the caveats previously mentioned, to reduce stress and pain 
perception (Olness, 1996).

VR therapy during procedures is becoming more mainstream and has proven ben-
efi ts in reducing pain for some children during I.V. placement (Gold, 2006), and with 
dressing changes in burn patients (van Twillert, 2007).

Biological agents may off er some relief for procedural pain. In infants younger than 
6 months of age, 12.5 sucrose or dextrose solution given directly into the mouth fol-
lowed with a pacifi er reduces evidence of distress (Akman, 2002). Breastfeeding had 
similar eff ectiveness as glucose/sucrose for reducing pain (Shah, 2006). Sucrose is rel-
atively inexpensive and readily available for use for painful procedures, but should not 
be used as a general comfort technique for infants crying for other reasons unrelated 
to painful interventions. Aromatherapy with calming essential oils such as chamomile, 
lavender, or lemon balm may help reduce stress and pain in all age groups (Emslie, 
2002). Bach’s Rescue Remedy has good anxiolytic aff ects without causing sedation 
so may be helpful in older children and adolescents as they prepare for a procedure 
(Howard, 2007). No untoward side eff ects have been associated with use of any of these 
agents when used as directed.
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Body-based therapies that can off er comfort include swaddling infants during 
and aft er procedures. Older infants and children can be held facing their parents or 
 care-givers on their laps for many procedures as this way of holding is more  comforting 
than laying on their backs. Gentle massage of the extremities or back can promote 
comfort as well as off er distraction during various procedures. Refl exology of the 
solar plexus points on the palms and soles of the feet can reduce stress and anxiety 
thereby lessening the discomfort related to procedures (Stephenson, 2007). Pressure 
applied around the site of an intramuscular injection can reduce pain as  activa-
tion of the pressure nerve fi bers modulates fi ring of the pain fi bers (Barnhill, 1996; 
Chung, 2002).

Both auricular acupressure and acupuncture of specifi c meridian points have been 
found to decrease pain and anxiety in patients in prehospital settings provided by 
Emergency Medical Service (EMS) providers during ambulance transport for medical 
and trauma events (Kober, 2003; Lang, 2007) and may be helpful to reduce pain and 
anxiety prior to invasive procedures.

Studies suggest that various energy techniques have effi  cacy in reducing anxiety; 
improving muscle relaxation, aiding in stress reduction, relaxation, and sense of well-
being, promoting wound healing; and reducing pain (Engebretson, 2007). Of the con-
ventional therapies available, use of topical anesthetic agents is warranted in many of 
the invasive procedures with the choice of agent dependant on the procedure and the 
age of the child. For the more invasive or diagnostic procedures in which children need 
to lie quietly, conscious sedation with the use of pharmaceutical agents such as mida-
zolam, fentanyl, ketamine, or propofol may be indicated, therefore refer to protocols 
outlined at your specifi c institution for guidance.

Primary Headaches

Chronic primary headaches are the most common pain problem in children, aff ecting 
as many as one in fi ve children (Perquin, 2000). Th e most common type of primary 
headache in children is tension-type headache, characterized by a frequent tightness 
around the head and typically moderate pain localized around the back of the head and 
shoulders (IHS, 2004; Rothner 2001). Pain in this type of headache typically lasts for 
brief periods during the day, oft en increasing in intensity throughout the day (Labbé, 
1998). Th e other main type of primary headache in children is migraine headache. Th is 
type of headache is typically characterized by a severe, throbbing unilateral or bilateral 
pain in the frontal or temporal region, oft en accompanied by nausea, vomiting, and 
sensitivity to certain lights and sounds (IHS, 2004; Rothner, 2001). Pediatric migraines 
last for at least 1 hour and can sometimes last up to a couple of days. Recent theories of 
headache etiology increasingly point to similarities between migraine and tension-type 
headache, with both types of headache refl ecting variations of underlying heightened 
central nervous system sensitivity (Seshia, 2004; Peres, 2007).
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Th e conventional medication approach to treating headaches involves targeting 
headache episodes (symptomatic medication) and preventing the frequency of such 
episodes (prophylactic medication). Of the symptomatic medications, mild pain reliev-
ers can be eff ective for both milder migraine and tension-type headaches presentations. 
Acetaminophen at a dose of 10-15 mg/kg up to every 4 hours to a maximum of 4 g per 
day is generally recommended in these cases (Welborn, 1997). Ibuprofen can be used 
at a dose of 5–10 mg/kg every 8 hours for children ages 2–12, but there are possible 
risks that warrant caution, including gastrointestinal bleeding, renal failure, and ana-
phylaxis (Levin, 2001). As another caveat, short-acting analgesics should be avoided for 
the symptomatic treatment of frequent headaches if a child is taking several doses per 
week given the risk of developing an analgesic rebound syndrome (Vasconcellos, 1998). 
In this case, a longer acting analgesic such as naproxen is preferred. For more intense 
migraine headaches, triptan agents can be considered (e.g., zolmitriptan, naratriptan, 
rizatriptan, sumatriptan), which act by inhibiting the transmission of pain signals in the 
peripheral trigeminal sensory nerves and in the brainstem (Ferrari, 1997; Hargreaves, 
1999). For severe migraine attacks, intravenous ergotamine derivatives in the ED may 
be required. For migraine prophylaxis, beta-blockers (e.g., propranolol) and calcium 
channel blockers (e.g., fl unarizine) are eff ective in some children and are frequently 
prescribed (Levin, 2001). Psychotropic medications such as tricyclic antidepressants 
(e.g., amitriptyline or trazadone) and anticonvulsant drugs (e.g., valproic acid and gaba-
pentin) also are frequently used for migraine prophylaxis in children despite largely 
unknown mechanisms of action and limited outcomes data (Levin, 2001; Wasiewski, 
2001). Tricyclics such as amitriptyline also can be used for tension-type headache pro-
phylaxis (Grazzi, 2004).

Pharmocological interventions used in isolation are oft en not very effi  cacious by 
virtue of not addressing the multitude of biological, emotional, cognitive, and behav-
ioral factors that interact to maintain a headache syndrome (Labbé, 1998). Lifestyle 
factors are oft en primary in initiating and maintaining headache syndromes in chil-
dren and should always be addressed prior to or in conjunction with initiating medical 
treatments (Grazzi, 2004; Gordon, 2004). Children with chronic headaches oft en are 
highly sensitive to inconsistency in routines, such that large variability in mealtimes, 
sleep and wake times, and activities may initiate headache episodes. A good diet with 
hydration, sleep, daily exercise habits and eff ective stress management strategies are 
in fact oft en suffi  cient in and of themselves for signifi cantly reducing or eliminating 
headache problems in children. Th ere is a great deal of clinical speculation on food trig-
gers of migraine headaches, particularly foods containing tyramine, phenylethylamine, 
histamine, nitrites, and sulfi tes (e.g., cheese, chocolate, citrus fruits, hot dogs, mono-
sodium glutamate (MSG), aspartame, fatty foods, ice cream, caff eine, and alcoholic 
drinks) (Millichap, 2003). However, a universal migraine diet with simultaneous elimi-
nation of all potential food triggers is generally not advised (Millichap, 2003). Instead, a 
well-balanced diet should be encouraged with particular emphasis on avoiding skipped 
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meals and keeping well hydrated with water. Headache diaries in which information on 
headache occurrences and potential precursors (such as “suspect” specifi c diet items) 
recorded on paper or into a personal digital assistant oft en can be useful in helping fam-
ilies identify any patterns associated with headaches that can be addressed as part of a 
self-management approach to treatment.

Th ere is quite an extensive amount of data supporting the effi  cacy of mind-body 
therapies such as relaxation and stress management techniques (with or without bio-
feedback assistance) for reducing headache activity and headache-related disability 
in children with either or both tension-type and migraine headache (Connelly, 2002: 
Eccleston, 2003: Holden, 1999: Trautmann, 2006). Th e extant data suggest that in most 
cases relatively comparable results can be attained from mind-body therapies for pedi-
atric chronic headache done in a primarily self-help format without requiring ongoing 
professional contacts, making this form of therapy both effi  cacious and cost-eff ective 
(Connelly, 2006; Kroener-Hedwig, 2002) In addition to these mind-body therapies, 
a recent randomized trial evaluated a creative therapy (music therapy) against other 
methods of migraine management in primary schoolchildren (Oelkers-Ax, 2007). 
Th e results refl ected a statistically signifi cant reduction of headache frequency up to 6 
months following the 4 month music therapy program. Underlying all of these effi  ca-
cious mind-body therapies is the production of a relaxation response. Th us, children 
with chronic idiopathic headache should be instructed early on in at least one or more 
methods of producing a relaxation response either through in-offi  ce instruction, sug-
gestions for resources (e.g., websites with relaxation scripts for children), or referral to 
a provider of mind-body treatments.

Th ere have been several adult studies of various biological agents for the treat-
ment of migraine and tension-type headache, although trials in children are rare. Oral 
magnesium over the course of 16 weeks has been shown to safely reduce migraine fre-
quency and severity in children and can thus be recommended for use (Wang, 2003). 
Butterbur root extract also has been studied for use in pediatric headache and has 
been shown in an open trial to result in at least a 50 reduction in migraine attacks in 
77 of children aged 6–17 (Pothmann, 2005). In another study, butterbur was found to 
have continued effi  cacy in reducing migraine attacks in children 6 months following a 
12-week course of treatment (Oelkers-Ax, 2007). No safety issues were identifi ed with 
the use of butterbur in these studies. CoQ10 also has recently been shown to safely 
reduce migraine frequency and associated disability in children who were found on 
screening to have low clinical CoQ-10 values (Hershey, 2007). Providers might there-
fore consider obtaining CoQ-10 levels in children presenting with chronic headache 
and prescribe supplementation if indicated. Although feverfew has been well-studied 
for migraine prophylaxis in adults (Pittler, 2004), no studies to our knowledge have 
yet been conducted in pediatric headache patients. However, feverfew appears safe 
and thus a trial of this may be warranted in children who have not responded to these 
other biological agent options.
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Of the remaining complementary and alternative medical approaches, acupunc-
ture has been the only other CAM approach studied in pediatric headache. In a rel-
atively well-designed trial, acupuncture was shown to be more eff ective than “sham 
acupuncture” in reducing migraine frequency and severity (Pintov, 1997). In a subse-
quent study, acupuncture was shown to be eff ective in reducing pain in combination 
with self-hypnosis in a sample of chronic pain patients, about one-third of which were 
children with a primary headache disorder (Zeltzer, 2002). More recently, a double-
blind placebo-controlled randomized trial in 43 children with migraine or tension-
type headache found a signifi cant improvement in headache-free days for children 
receiving “true” acupuncture with low level laser (Gottschling, 2007). No safety con-
cerns associated with acupuncture treatment were reported in any of these studies. 
Th us, acupuncture is another therapeutic option to consider with established effi  cacy 
and safety for treating pediatric idiopathic headaches. Although some energy thera-
pies such as therapeutic touch and cranial electrostimulation have shown some effi  -
cacy in adult primary headache patients (Bronfort, 2004; McCrory, 1997; Schwedt, 
2007), currently there is no published evidence that these therapies have effi  cacy in the 
pediatric headache population

Complex Regional Pain Syndrome (CRPS)

Once considered rare in children, this central pain disorder, previously known as Refl ex 
Sympathetic Dystrophy (RSD), is being recognized and treated at increasing rates. Th e 
hallmarks of this pain disorder, in contrast to nociceptive pain, are

Pain out of proportion to inciting events1. 
Extreme sensitivity to touch (allodynia)2. 
Color and/or temperature changes of the aff ected limb or body part3. 
Pain described as burning, tingling, numbness, “pins and needles”, and/or 4. 
shocking/electrical in nature
Pain that is typically unresponsive to opioids5. 
Pain and physical fi ndings that oft en do not conform to known segmental 6. 
dermatomes, myotomes, or peripheral nerve distributions

Th ere are no defi nitive laboratory tests or radiological studies which can be used to 
diagnose CRPS. Typically diagnosis is made by taking an extensive history of the 
current problem and observing the physical fi ndings. Knowing that this disorder 
is mediated within the CNS and that stress and anxiety activate the central nervous 
system, the goal of treatment for CRPS is to calm and balance the central nervous 
system both to alleviate pain and to prevent relapse. As compared to adults with the 
same disorder, children oft en have a better response rate to non-invasive treatments 
(Low, 2007).
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Any of the self-regulation techniques used to reduce anxiety, muscle tension, and 
pain can be of benefi t in this disorder. Coaching with cognitive-behavioral techniques to 
help reframe the current situation, learning pain coping strategies, or engaging patients 
in guided imagery with the help of a therapist may be helpful for those who state they 
“can’t relax” or need skills to manage stress (Murray, 2000).

Th ough no specifi c dietary supplement or nutrient is consistently indicated for the 
treatment of CRPS, one study found Vitamin C helped reduce the incidence of CRPS 
in patients with isolated closed fracture of the distal radius. It was theorized that the 
antioxidant eff ects of the Vitamin C prevented lipid peroxidation at the site of the initial 
injury which could activate nerve dysregulation (Cazenauve, 2002). Other nutrients, 
such as the B vitamins or Mg++, that have calming eff ects on nervous tissues may also 
be benefi cial. Sedative herbs that promote restful sleep may also play a role in healing 
and pain reduction. Food additives such as MSG and aspartame should be avoided as 
these are considered nerve stimulants and neurotoxins that potentially could aggravate 
this disorder (Olney, 1989).

Intense PT is crucial for the treatment of CRPS to restore normal functioning of the 
aff ected limb and to prevent muscle wasting (Sherry, 1999). Desensitization therapy is 
also helpful to retrain the nervous system to accept normal touch again. In addition to 
these interventions, cranio-sacral therapy is very important in treating this disorder as 
it targets the nervous system directly to bring about balance to the central nervous sys-
tem and therefore pain relief (McManus, 2007). Th e experience in our clinic has found 
that patients receiving this particular therapy have reported profound relaxation and 
reduction of pain when medication and PT have not been successful.

Acupuncture has been used successfully in the treatment of CRPS to alleviate pain 
with no recurrence for both adults and children (Kelly, 2004; Kho, 1995). It is felt acu-
puncture off ers its eff ects by reducing sympathetic nervous system activity.

Again, various energy techniques can be utilized to lessen pain and distress from 
this disorder, though defi nite research has not been conducted using this intervention 
for CRPS.

Conventional therapies include pharmaceutical drugs such as the nerve sta-
bilizing agents (Gabapentin, Tiagabine, Pregabalin), tricyclic antidepressants 
(Amitriptyline), or alpha adrenergic blockers (Clonidine). Th ough the true mech-
anism of action is not known for these agents, they are thought to work on calcium 
and sodium channels to block nerve impulses (Chen H, 2004). Oft en these agents are 
used together to lessen pain so that aggressive PT can be initiated. Typically opioids 
are not helpful in treating this type of central pain with the exception of Methadone. 
Methadone has eff ects on the NMDA nerve receptors which are activated in CRPS, 
so can be of help in reducing pain, though it can be very sedating. Doses of this 
should be given on a scheduled basis and increased gradually to reach the desired 
aff ect without excess sedation.
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Stellate ganglion block for CRPS of the upper body, or lumbar sympathetic block 
for the lower body, when performed by a skilled anesthesiologist, may provide relief 
for patients with this disorder. In patients who are unable to ambulate due to the severe 
pain, placement of a lumbar epidural for 3–5 days may be indicated so that aggressive 
PT can be initiated. Th is approach oft en “resets” the sympathetic nervous system to 
 provide ongoing pain relief even aft er the epidural is removed (Boswell, 2007).

Widespread Myofascial Pain (Fibromyalgia, Pain 
Amplifi cation Syndrome)

Th is ailment is also considered one of the central pain syndromes with disorders of 
the aff erent processing systems involving skin, muscles, joints, bladder, or the gastro-
intestinal system and abnormal levels of serotonin, substance P, and/or norepineph-
rine. Th ere may be dysregulation of the autonomic nervous system with symptoms of 
tachycardia at rest, a feeling of dizziness, cold hands and feet, and hypervigilence. Th e 
underlying etiology may be multifactorial with chronic stress, trauma, or infections 
leading to neuroendocrine dysfunction (Adler, 2002). It is also theorized that certain 
viruses attack nerve cells directly or set up persistent infections in muscle tissue with 
defective viral replication (Douche-Aourik, 2003). Still other theories involve the role 
of environmental toxins, genetic predisposition, food sensitivities, yeast overgrowth, 
weakened immune system, or a combination of these factors as contributors to this 
disorder (Teitelbaum, 2001).

In the patient history, patients oft en report pain of their joints, head, or back, achy 
muscles, fatigue, non-restorative sleep, problems with concentration, allergies to food 
or medications, frequent infections, anxiety, or depression. On further questioning, 
these patients oft en are high achievers in school or work, are overly committed in their 
daily responsibilities, or regularly short-change themselves on sleep. Th e physical exam-
ination may reveal tenderness of many muscle groups with trigger points and restricted 
muscle fl exibility. Th eir hands and feet may be cool to the touch and their resting heart 
rate may be elevated indicating activation of the autonomic nervous system. Th e goal of 
therapy, therefore, is to employ strategies that will calm and balance the central nervous 
system to restore homeostasis.

Various self-regulation techniques may help patients with this disorder develop a 
better awareness of the abnormal patterns of muscle tension in their bodies so changes 
can then be made at the tissue level to promote relief (Babu, 2007). CBT may help 
address anxiety, stress, or depression to modify maladaptive beliefs that may be contrib-
uting to the pain experience. CBT may also promote active coping skills to help improve 
the overall level of functioning though they may still be experiencing pain. Th ese tech-
niques can also be used to help promote more restorative sleep.

Biologically based therapies for treatment include identifying any food allergies or 
sensitivities as these may trigger chronic histamine release that leads to ongoing pain 
and other symptoms. Th e primary foods that commonly cause sensitivities are wheat, 
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dairy, corn, soy, and eggs. Patients with this disorder seem to do better on a diet of 
whole, unprocessed foods which include good quality protein, fruits, vegetables, nuts, 
seeds, and whole grains. Th ese whole foods provide sources of the B vitamins and 
magnesium which help to stabilize nerve functioning (Donaldson, 2001) and improve 
symptoms of fatigue and mental confusion (Heap, 1999) Preventing episodes of hypo-
glycemia by eating small meals every few hours throughout the day is also important to 
improve overall energy and mental functioning. Food additives such as aspartame and 
MSG should be avoided as these aggravate nerve functioning which can augment pain. 
Supplementing with Vitamin D 1000–2000 IU per day can be helpful in decreasing 
myalgias (Shinchuk, 2007). One study in patients with fi bromyalgia used l-malic acid 
1200–2400 mg plus magnesium 300–600 mg daily and reported signifi cant reductions 
in pain severity measures (Russell, 1995). It is felt these nutrients enhance immune 
function by increasing natural killer cells, and improve energy levels by supporting 
cellular function and metabolism.

Herbs and natural products may be helpful in promoting good quality sleep for 
patients with widespread myofascial pain/fi bromyalgia. Valerian, Passion fl ower, 
Chamomile, and Lemon balm all have been found to have sedative eff ects and 
are considered safe for daily use (Blumenthal, 1998). l-theanine, melatonin, and 
5- Hydroxytryptophan have also been helpful in promoting restorative sleep without 
 causing habituation or  morning hang-over eff ects (Attele, 2000).

Low-intensity daily exercise is very important in the treatment of this disorder to 
both prevent physical deconditioning and to restore normal functioning (Mannerkorpi, 
2007). Manual therapy, such as cranio-sacral therapy, may help calm and balance the 
autonomic nervous system thereby reducing pain. Massage therapy can also off er ben-
efi t by promoting more restorative sleep, reducing levels of measured substance P, 
decreasing tender points, and lowering overall pain ratings (Field, 2002). Massage must 
be done with a light touch, however, so as to not induce more pain.

Classical homeopathy may off er substantial relief in those with widespread myo-
fascial pain/fi bromyalgia. Again in adult studies, patients who received individualized 
remedies had less tender point pain, improved quality of life, and better overall global 
health compared to the placebo group. (Bell, 2004). Because of the paucity of side eff ects 
and relative safety, homeopathy could be considered for use in children and adolescents 
in the hands of a trained classical homeopathic practitioner.

Traditional Chinese medicine also would provide holistic treatment in this disorder 
with use of acupuncture, herbs, massage, diet, and exercise to restore proper fl ow of Qi 
and body fl uids (Zheng, 2005). A pilot study of Qigong therapy did provide signifi cant 
improvement in the level of functioning, pain, and other fi bromyalgia symptoms (Chen 
KW, 2006).

Patients who received therapeutic touch treatments in a pilot study had a statistically 
signifi cant decrease in pain for each pre-therapeutic to post-therapeutic touch treat-
ment, as well as signifi cant improvement in quality of life from pre-fi rst to pre-sixth 
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treatment (Denison, 2004). Because of the known eff ects of energy medicine on reduc-
ing the stress response, this would be a good adjunctive therapy in the treatment of this 
disorder and would be considered safe to use in children.

Conventional pharmaceutical therapies are oft en prescribed to provide symptom 
relief and can be helpful on a short-term basis, but these need to be used in conjunc-
tion with the above therapies to provide long-term results. Antidepressants with dual 
eff ects on serotonin and norepinephrine (i.e., duloxetine) appear to have more con-
sistent benefi ts than selective serotonin antidepressants for the treatment of persis-
tent pain associated with fi bromyalgia (Arnold, 2007). Pregabalin, at 300 and 450 mg/
day, proved eff ective in reducing the pain and accompanying symptoms of FMS and 
improved quality of life domains in one short-term study. Dizziness and somnolence 
were the most frequent adverse events (Croff ord, 2005). Gabapentin (1200–2400 mg/
day) was found to be safe and eff ective for the treatment of pain and other symptoms 
associated with fi bromyalgia in a 12-week, randomized, double-blind study (Arnold, 
Goldberg, 2007). Indexes of physical functioning, body pain, health transition, and 
physical component summary all improved in patient receiving Tramadol 37.5 mg/325 
mg acetaminophen combination tablets compared to placebo (Bennett, 2003). Th ese 
studies were done on adult patients and have not been replicated in the pediatric pop-
ulation so caution should be exercised in using these agents. Th ough claimed to have 
off ered benefi t, dextromethorophan and guaifenesin cannot be supported for use in 
children or adolescents at this time.

Juvenile Idiopathic Arthritis

Childhood arthritis is the fi ft h most common chronic disease of childhood and the most 
common of the pediatric rheumatic diseases, aff ecting as many as 300,000 American 
children (Cassidy, 1988). Th e conventional medical approach to pain management in 
children with arthritis typically includes non-steroidal anti-infl ammatory drugs, opi-
oids, or other analgesics (e.g., acetaminophen, amitriptyline). Some of the disease-
modifying agents used in the treatment of juvenile arthritis (e.g., methotrexate and 
etanercept) also may have analgesic eff ects, although typically they are not used spe-
cifi cally for this purpose. Despite the use of these conventional medical therapies, per-
sistent pain continues to be a predominant problem in children with chronic arthritis 
(Malleson, 2004; Schanberg, 2003). CAM therapies are thus frequently used or sought 
by families of these children with estimates of use ranging up to 70 of children with 
arthritis (Hagen, 2003; Southwood, 1990). In fact, the most predictive reason why fam-
ilies of children with arthritis initially seek CAM therapies appears to be a desire for 
better pain relief (Feldman, 2004). As such, pediatric providers should be familiar with 
the evidence base of these therapies for these children.

Th ere are very few CAM interventions that been evaluated for effi  cacy and safety in 
children with chronic arthritis. Of the mind-body approaches, there is some support 
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from very small studies showing the effi  cacy of CBT (Walco, 1992) and biofeedback 
(Lavigne, 1992) in improving adaptive functioning and reducing self-reported pain in 
children with arthritis. Th ere is solid adult evidence from randomized trials showing 
that omega-3 and omega-6 (gamma-linolenic acid) fatty acid supplementation over sev-
eral months can reduce reported joint pain intensity, number of painful and/or tender 
joints, and NSAID consumption in patients with rheumatoid arthritis (Christie, 2007; 
Goldberg, 2007; Soeken, 2004). However, there have only been two small studies of 
dietary supplementation in children with arthritis. One study found that omega-3 poly-
unsaturated fatty acid supplementation over several months can decrease consumption 
of non-steroidal antirheumaitc drugs (Vargová, 1998), and the other found a decrease 
in CRP values (Alpigiani, 1996); outcomes specifi c to pain were not reported in these 
studies.

A study in adults with RA has evaluated the eff ects of an anti-infl ammatory diet 
(AID) alone or in combination with supplemental fi sh oil capsules on joint symptoms 
relative to a conventional Western diet (WD). An anti-infl ammatory diet is one that 
is high in fresh fruits and vegetables and high quality protein (from plants and fi sh) 
that provide the best sources of dietary anti-oxidants which neutralize free-radicals 
involved in the infl ammatory process. AID patients had a 14 reduction of tender 
and swollen joints during the fi sh oil placebo phase when compared to the WD. Th is 
change increased to 34 when fi sh oil was added to the AID. Th is study concluded 
that an anti-infl ammatory diet augmented the benefi cial eff ects of fi sh oil supplemen-
tation (Adam, 2003). Th is would be a safe and healthy diet for any child and should be 
 considered in this population.

Other studies in adults investigated the use of acupuncture for pain relief in RA. In 
a recent pilot study, acupuncture produced statistically signifi cant improvements in the 
disease activity score (DAS28), pain and global activity, swollen joint count, health-
related quality of life (SF-36) and ESR. No major acupuncture-related adverse events 
were reported (Lee H, 2008). Because of the known aff ects of acupuncture in children 
with other pain disorders, this could be considered safe and possibly eff ective for chil-
dren with RA.

Massage therapy also has been studied for the treatment of juvenile arthritis. In 
the one study evaluating effi  cacy of this treatment, results suggested that massage 
done by a parent for 15 minutes per day for a month can reduce pain and decrease 
anxiety in children with chronic arthritis (Field, 1997). No safety issues were reported 
with any of these approaches. Additionally, there is a great deal of data supporting 
the need to include regular exercise and/or formal PT as part of the approach to 
improving physical functioning and pain in children with arthritis (Kimura, 2007; 
Singh-Grewal, 2007).

Table 24-1 provides a therapeutic review of the CAM treatments for these fi ve pedi-
atric pain conditions.



Table 24-1. Therapeutic Review of CAM Treatments for Specifi c Pain Conditions

Type of Therapy Procedural Pain Headaches CRPS Myofascial Pain JIA

Conventional 
Th erapies

•  Use topical analgesic 
agents according to 
specifi c guidelines for 
invasive procedures 
such as IV starts, 
blood draws, 
catheterizations, or 
spinal taps.

•  Consider use of 
conscious sedation 
for those invasive or 
diagnostic procedures 
that require the child 
to lie quietly or are 
considerably more 
painful (i.e., burn 
dressing changes).

•  For mild and relatively 
infrequent headaches, 
consider:

•  acetaminophen 10-15 mg/kg 
up to every 4 hours; or

•  ibuprofen 5–10 mg/kg every 
8 hours for children ages 2 
and up

•  For mild to moderate but 
frequent headaches (two or 
more per week),

•  naproxen sodium 2.5–5 mg/
kg twice per day in children 
ages 6 and up

•  For moderate to severe 
headaches, consider a triptan 
agent as an abortive taken 
as early as possible in the 
course of a headache (dosing 
dependent on type; tablets, 
dissolving wafers, and nasal 
sprays are available)

•  For migraine prophylaxis, 
consider trial of:

•  cyproheptadine 0.25 to 1.5 
mg/kg (or 2–8 mg at bedtime 
for children younger than 10)

For symptomatic treatment of 
CRPS.
•  Consider use of nerve-

stabilizing agents
•  Gabapentin (Neurontin) 

1,200–2,400 mg/day
•  Tiagabine (Gabitril) 4–24 

mg/day
•  Pregabalin (Lyrica) 300–450 

mg/day
• Tricyclic antidepressants
•  Amitriptyline 10–50 mg/day 

at bedtime
• Alpha adrenergic blockers
• Clonidine 2 mcg/Kg/dose po 
Q 6 hours or
•  Clonidine 0.1 mg transdermal 

patch every 7 days
•  Methadone 0.1 mg/Kg/dose 

every 6–12 hours up to 10 
mg TID

•  For those who have signifi cant 
disability from CRPS, 
referral to a pain specialist/
anesthesiologist may be 
necessary for sympathetic 
nerve block or placement of 
epidural analgesics.

•  Consider using 
pharmaceutical 
therapies short term 
for symptom relief:

•  Duloxetine (Cymbalta) 
60 mg twice a day

•  Pregabalin (Lyrica) 
300–450 mg/day

•  Gabapentin 
(Neurontin) 1,200–
2,400 mg/day

•  Tramadol 37.5 mg/325 
mg acetaminophen 
(Ultracette) 3–4 times 
daily

•  Target sleep disorders 
with sleep hygiene 
strategies

•  Regular wake/sleep 
schedule

•  Evening ritual to 
promote relaxation

•  Consider 
Amitriptyline 10–50 
mg at bedtime.

•  For mild to moderate 
pain, consider:

•  acetaminophen (10–15 
mg/kg/dose every 4 
hours up to 2–4 g per 
day)

•  ibuprofen (30–40 mg/kg 
tid up to 2400 mg)

•  naproxen (10–20 mg bid 
up to 1000 mg),

•  nabumetome (30 mg/kg 
qd up to 2000 mg),

•  meloxicam (0.125 mg/k 
qd up to 7.5 mg per 
day); or

•  celecoxib (100 mg bid 
for ≤25 kg, 200 mg bid 
for >25kg up to 200 mg 
per day)

•  For moderate to severe 
acute pain during 
disease fl ares, consider 
using hydrocodone 0.15 
mg/kg every 4 hours, or 
oxycodone 0.05–0.2 mg/
kg every 3–6 hours



•  amitriptyline 10–50 mg at 
bedtime,

•  propranolol 2–4 mg/kg daily, 
valproic acid 20–40 mg/kg 
per day,

•  carbamazepine 20–40 mg/kg 
per day; or

•  naproxen sodium 250–500 
mg twice daily

•  Encourage well-balanced 
diet, regular meals with 
healthy snacks in between, 
adequate hydration, and 
consistent sleep and wake 
times during the week and 
weekends (no more than 2 
hour diff erence)

•  For poorly controlled 
chronic pain, consider 
methadone 0.1 mg/kg 
bid up to 1 mg/kg TID

•  Consider amitriptyline 
10–30 mg at bedtime for 
sleep disturbance

Mind-Body 
Th erapies

•  Use hypnotic 
language, music, or 
repetitive tones to 
comfort and soothe 
infants prior to and 
during procedures.

•  Use distraction 
techniques such as 
pinwheels, singing, or 
story-telling in older 
children.

•  Implement guided 
imagery or self-
hypnosis techniques 
along with breathing

•  Teach (or suggest resources 
on) self-regulation skills 
such as diaphragmatic 
breathing, self-hypnosis, 
autogenic relaxation, and 
progressive muscle relaxation 
and have child regularly 
practice inducing a relaxation 
response with one of these 
skills (at least once per day)

•  Refer for biofeedback if 
available (typically thermal 
biofeedback for children 
with migraine, 

•  Encourage use of self-
regulation skills on a regular 
basis, such as diaphragmatic 
breathing, self-hypnosis, 
progressive muscle relaxation 
or autogenic relaxation, 
to promote the relaxation 
response and decrease 
sympathetic arousal.

•  Refer for cognitive-behavioral 
coping skills training and 
stress reduction techniques 
to improve overall level of 
functioning.

•  Encourage use of self-
regulation techniques 
to promote relaxation 
and comfort and to 
promote restorative 
sleep.

•  Consider cognitive-
behavioral pain 
coping skills training 
and stress reduction 
techniques to improve 
overall level of 
functioning.

•  Teach (or suggest 
resources on) basic 
relaxation skills such as 
diaphragmatic breathing 
and progressive muscle 
relaxation

•  Refer for biofeedback 
assisted relaxation 
training in children 
whose pain appears 
highly infl uenced by 
stress and heightened 
autonomic activity
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Type of Therapy Procedural Pain Headaches CRPS Myofascial Pain JIA

   and relaxation 
techniques to calm 
and to suggest 
ongoing comfort.

•  Off er Virtual Reality 
therapy

   and electromyographic 
biofeedback for children with 
tension-type headache)

•  Refer for cognitive-behavioral 
coping skills training for 
children with signifi cant 
headache-related interference 
in functioning (e.g., frequent 
school absenteeism, chronic 
mood disturbance, withdrawal 
from social activities)

•  Refer for cognitive-
behavioral therapy 
for children 
with evidence of 
concerning functional 
impairments from 
pain (e.g., school 
absenteeism, chronic 
depressed or anxious 
mood, withdrawal 
from social activities)

Biologically-
Based Th erapies

•  Off er 12.5% sucrose/ 
dextrose or breast-
feeding for infants < 6 
months of age prior to 
painful interventions.

•  Aromatherapy with 
essential oils such as 
chamomile, lemon 
balm, or lavender may 
off er calming eff ect.

•  Consider Bach’s 
Rescue Remedy 
prior to procedures 
and interventions in 
older children and 
adolescents.

•  Consider a trial of any of the 
following biological agents as 
a migraine preventative:

•  Oral magnesium at a dose of 
9 mg/kg dose given 3 times 
daily for at least 4 months

•  Butterbur root extract 
standardized to 7.5 mg 
petasin and isopetasin at a 
dose of 50–100 mg twice per 
day for a least 4 months

•  Feverfew at a dose of 50–125 
mg daily of feverfew extract 
or the dried leaf daily (or 
about 2 fresh leaves daily)

• Consider starting
•  Magnesium 250–500 mg 

twice daily for its eff ects on 
the NMDA receptors that are 
activated in CRPS.

•  Consider using Vitamin 
C 1,000 mg daily for its 
antioxidant eff ects

•  Avoid nerve-stimulating 
agents in the diet such as 
monosodium glutamate and 
aspartame.

•  Identify food allergies/
sensitivities and 
eliminate these from 
the diet

•  Encourage a diet of 
whole, unprocessed 
foods that include 
good sources of 
protein, fruits, 
vegetables, whole 
grains, seeds, and nuts.

•  Avoid food additives 
such as aspartame 
and monosodium 
glutamate which 
are considered 
neurotoxins

•  Omega-3 fatty acids 
1–3 g orally each day

•  Ginger 250–500 mg 
3–4 times daily up 
to a maximum of 4 g 
per day

•  Devil’s Claw 1–4.5 g of 
dried root per day

•  Promote a diet 
high in fruits and 
vegetables and low 
in arachadonic acid 
(anti-infl ammatory 
diet)



•  Consider evaluating 
Co-enzyme Q10 levels in 
children with migraine and 
supplementing if values 
areow using 1 to 3 mg/kg 
per day in liquid gel 
capsule formulation

•  Consider 
supplementing with the 
following nutrients:

•  Vitamin B complex 
that provides at least 
100% of the RDA

•  Vitamin D 1,000–2,000 
IU daily

•  Magnesium 300–600 
mg daily with l-malic 
acid 1,200–2,400 mg 
daily

•  Consider the use of 
sedative herbs such 
as valerian, passion 
fl ower, chamomile or 
lemon balm to help 
with sleep disorders.

•  Consider the use of 
dietary supplements 
listed to promote 
restorative sleep:

•  l-theanine 50–200 mg 
per day

•  Melatonin 0.1–3 mg at 
bedtime

•  5-Hydroxytryptophan 
50–300 mg at bedtime
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Type of Therapy Procedural Pain Headaches CRPS Myofascial Pain JIA

Manipulative/
Body-Based 
Th erapies

•  Swaddling, 
positioning for 
comfort, comfort 
holds may be used 
to promote a calm 
environment and to 
prevent unwanted 
movements during a 
procedure

•  Consider referral for massage 
evaluation and treatment 
with a licensed massage 
therapist for children with 
tension-type headache

•  Consider referral for 
osteopathic evaluation for 
children with recurrent 
headaches that are observed 
on exam to have abnormal 
body mechanics

•  Aggressive physical and 
desensitization therapy is 
imperative in the treatment of 
CRPS to retrain the nervous 
system.

•  Cranio-sacral therapy or 
osteopathic manipulation 
should be utilized to calm 
and balance the autonomic 
nervous system.

•  Encourage daily 
activity with low-level 
endurance exercises.

•  Consider treatment 
with osteopathic 
manipulation or 
cranio-sacral therapy 
to calm and balance 
the nervous system.

•  Use gentle therapeutic 
massage to promote 
comfort and sleep.

•  Teach (or suggest 
resources on) basic 
massage techniques 
and comfort holds to 
parents of children with 
chronic arthritis or refer 
for massage treatment 
with a licensed massage 
therapist

•  Physical therapy and 
regular exercise

•  Consider massage of 
non-aff ected areas to 
provide comfort and 
distraction.

•  Refl exology of the 
solar plexus points 
of the hands and 
feet may help to 
induce relaxation and 
analgesia.

•  Apply pressure around 
site of injection.

   or a history signifi cant for 
musculoskeletal traumas

•  Consider referral for 
craniosacral physical 
therapy in children who 
have signs of autonomic 
dysfunction associated 
with their headaches (e.g., 
lightheadedness, palpitations, 
fatigue, fainting)



Alternative 
Medical Systems

•  Acupressure or 
acupuncture of 
specifi c meridian 
points can help to 
promote relaxation 
and comfort.

•  Consider referral for at least 
4 weeks of traditional or laser 
acupuncture treatment for 
children with tension-type or 
migraine headache

•  Consider teaching 
(or suggesting resources 
on) yoga for children with 
migraine or tension-type 
headache

•  Consider off ering 
acupuncture as treatment 
for CRPS for its eff ects on 
the autonomic nervous and 
endogenous opioid systems

•  Classical homeopathy 
may off er relief 
through an 
individualized remedy 
prescribed for each 
patient.

•  Traditional Chinese 
Medicine would off er 
holistic treatment with 
use of acupuncture, 
herbs, massage, diet, 
and exercise.

•  Consider teaching (or 
suggesting resources 
on) yoga and/or 
other meditative 
exercises particularly 
for children with 
evidence of soft  tissue 
restrictions or muscle 
deconditioning

•  Consider acupuncture 
to decrease pain, 
swelling, and stiff ness

Energy 
Th erapies

•  Consider biofi eld 
therapies such as Reiki 
or therapeutic touch 
to reduce anxiety and 
pain during and aft er 
procedures.

•  Consider cranial 
electrotherapy stimulation or 
occipital nerve stimulation 
in cases of severe, disabling, 
intractable headache 
syndromes

•  Consider use of therapeutic 
touch or other biofi eld 
therapy

•  Consider energy techniques 
such as Reiki or therapeutic 
touch to reduce pain and 
promote comfort

•  Consider using any of 
the energy therapies 
which would provide 
balance to the biofi eld 
promoting comfort 
and pain relief

•  Consider Cranial 
Electrotherapy 
Stimulation (CES)

•  Consider treatment 
with pulsed 
low-frequency 
electromagnetic 
fi elds for patients 
with evidence of 
pain amplifi cation 
in addition to their 
arthritis

•  Consider use of Reiki, 
Healing Touch or 
other forms of biofi eld 
energy therapy which 
may help reduce pain 
and anxiety
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Resources on Pain
American Academy of Pain Medicine http://www.painmed.org/
Th e medical specialty society representing physicians practicing in the fi eld of Pain 
Medicine which is involved in education, training, advocacy, and research in the spe-
cialty of Pain Medicine.
Academy for Guided Imagery http://www.academyforguidedimagery.com/
Dedicated to educating and supporting practicing clinicians in their uses of imagery 
and imagery related approaches to therapy and healing.
American Pain Society http://www.ampainsoc.org/advocacy/pediatric.htm
Multidisciplinary organization of basic and clinical scientists, practicing clinicians, pol-
icy analysts, and others to advance pain related research, education, treatment, and 
professional practice.
American Pain Foundation http://www.painfoundation.org/
Provides people with practical, up-to-date, scientifi cally-sound information about pain 
and pain management.
Integrative Pain Management http://www.healingchronicpain.org
From the Continuum Center for Health and Healing at Beth Israel Medical Center, New 
York, this site describes an approach to pain management that includes a wide spectrum 
of therapies from drugs to stress reduction.
Kidshealth http://www.kidshealth.org
Doctor-approved health information about children from before birth through adoles-
cents. Select Kids (K), Teens(T), or Parents(P), then type “pain in search.
MindBody Institute http://www.mbmi.org/home/
Th e Benson-Henry Institute for Mind Body Medicine at Massachusetts General 
Hospital is a world leader in the study, advancement, and clinical practice of mind/
body medicine.
Th e National Pain Foundation http://www.nationalpainfoundation.org/
An on-line educational and support community for persons in pain, their families and 
physicians.
Pediatric Pain http://pediatric-pain.ca/, http://painsourcebook.ca/
Th is site has information for professionals, parents, and children designed to provide 
easy access to standard pediatric pain management information.
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KEY CONCEPTS

A dying child is oft en highly symptomatic, and providing symp- ■

tom relief is one of the most compelling domains of pediatric 
palliative care.
State of the art in managing pediatric pain and other distressing  ■

symptoms at the end of life requires integrating pharmacological 
with integrative therapeutic interventions.
Both published case studies and our personal experience strongly  ■

endorse integrative treatment modalities, especially imagery, 
hypnosis, music, aromatherapy, massage, therapeutic/healing 
touch, and acupuncture as eff ective therapies to control distress-
ing symptoms at children’s end-of-life, and improve their quality 
of life (QoL).

■

Having a child in palliative care is one of the most anguishing experiences 
for a family. For pediatric staff  there is an added responsibility to provide 
more than standard medical care during this traumatic time. Going beyond 

standard medicine, hospices, hospitals and palliative home care services are drawing 
on complementary and alternative methods, and integrating them into their care to 
meet the complex physical, emotional and spiritual needs of children and teens who are 
“living while knowing they are dying” (Kuttner, 2003).
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Palliative Care—An Introduction
While comprehensive palliative care is the expected standard of care at the end-of-life 
(Council on Scientifi c Aff airs, 1996; National Quality Forum, 2006), services for the 
majority of children with life-limiting or terminal conditions fall signifi cantly below 
those for adults. In the United States and most countries in the developed world, the 
vast majority of infants, children, and teenagers at end-of-life do not have access to 
multidisciplinary pediatric palliative care (PPC) services in their community or at their 
children’s hospital.

PPC is for children and teenagers suff ering from a life-threatening or life-limiting 
condition that threatens their survival into adulthood if curative treatments fail. As 
a result, PPC may last over many years. According to the Association for Children’s 
Palliative Care (ACT) and the British Royal College of Pediatrics and Child Health 
(ACT, 2003). PPC “is an active and total approach to care, embracing physical, emo-
tional, social and spiritual elements. It focuses on enhancement of quality of life for the 
child and support for the family and includes the management of distressing symptoms, 
provision of respite and care through [disease], death and bereavement.”

Integrative approaches that address symptom management, emotional, spiritual 
and behavioral issues, and include parents, siblings, and school concerns provided by a 
multi-disciplinary team are now becoming accepted practice. Th is chapter will exam-
ine the current integrative therapeutic interventions for children and teens during the 
provision of palliative care. Clinical case examples elaborate on the implementation and 
impact of these approaches.

DISTRESSING SYMPTOMS AT THE END-OF-LIFE

Five studies looking at prevalence of symptoms in 473 children with malignant and non-
malignant diseases reveal that the majority of dying children experience pain, vomiting, and 
dyspnea (Table 25-1). Wolfe et al. (2000a) show in their retrospective study among bereaved 
parents of 103 cancer patients, that the majority of distressing symptoms were not treated, 
and when treated, the therapy was commonly ineff ective. A dying child is oft en highly 
symptomatic, and providing symptom relief is one of the most compelling domains of PPC. 
Wolfe et al. (2000b) demonstrated that an earlier recognition by both physicians and parents 
of no realistic chance of cure led to a stronger emphasis on treatment to lessen suff ering 
and integrate palliative care. Consequently, proponents in the fi eld urge that these options 
be provided early—at best, at diagnosis or early in treatment. As medicine advances, many 
children are living longer with complex conditions, and the need for ongoing care, support, 
pain, and symptom management increases over longer periods of time.

MYTHS

Persisting myths and misconceptions have led to inadequate symptom control in 
children with terminal disease. One of the most enduring is the wrongly held belief 
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that in the management of pain and dyspnea, opioids would hasten death and should 
only be administered as a last resort. It is a common experience of PPC teams that 
 administering opioids and/or benzodiazepines, together with comfort care to relieve 
dyspnea and pain, both improves the QoL and prolongs a child’s life. Education about 
the use of opioids and an understanding that tolerance plus physical dependence does 
not equal addiction, is an important principle in PPC. Furthermore PPC advocates the 
provision of comfort care, pain and symptom management concurrently with curative 
treatments. Families no longer have to opt for one or the other. Th ey can pursue both 
options, and include integrative approaches to maximize the child’s quality of life.

SYMPTOM MANAGEMENT

If a child is suff ering from pain during the end-of-life, the team providing PPC needs 
to provide prompt and eff ective pharmacological pain management. Commonly this 
requires using strong opioids (e.g., morphine, fentanyl, hydromorphone, oxycodone, 
or methadone) by diff erent routes of application (e.g., oral, sublingual, buccal, intrana-
sal, transdermal, intravenous, subcutaneous, rectal, but not intramuscular, as it causes 
unnecessary pain). Th e use of adjuvant analgesia may be appropriate (e.g., anticon-
vulsants, tricyclic antidepressants, benzodiazepines, N-methyl-D-aspertate receptor 
[NMDA] antagonists, bisphosphonates, antispasmodics, low-dose general anesthet-
ics) and anesthetic or neurosurgical options may be required (Friedrichsdorf & Kang, 
2007).

Today the state-of-the-art in managing pain and other distressing symptoms at the 
end of life requires integrating pharmacological with integrative treatment modalities. 
In our experience a pharmacological approach alone will not provide optimal symptom 
management. Drawing on a combination of physical methods (e.g., massage, physical 

Table 25-1. Symptom prevalence of children with malignant and non-malignant 
life-limiting conditions during their end-of-life period.

Dangel, 
2001 

(Poland)

n = 160

Drake, 
2003 

(Australia)

n = 30

Goldman, 
2000

(United 
Kingdom)

n = 152

Hongo, 
2003 

(Japan)

n = 28

Wolfe, 
2000a

(United 
States)

n = 103

Total

n = 473

Prevalence 
in %

Pain 134 16 140 21 84 395 84

Fatigue 86 21 79 20 100 297 63

Vomiting 101 12 87 16 58 274 58

Dyspnea 80 12 62 23 84 261 55

Constipation 94 8 58 13 51 224 47
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therapy, cuddles/rocking from family/friends, transcutaneous electrical nerve stimula-
tion [TENS], or hot water bottle or cold pack) with cognitive-behavioral methods (e.g., 
guided imagery, hypnosis, biofeedback, or abdominal breathing) or modalities such as 
acupuncture/acupressure, music, expressive art, provides the best possible symptom 
management.

Integrative Therapeutic Interventions 
in Palliative Care

Complementary therapies aim to restore balance and harmony by working simulta-
neously on physical, mental, emotional, and spiritual needs (McDonald et al., 2006). In 
British adult hospice and palliative care units, aromatherapy, massage and refl exology 
are the most popular therapies and are provided in over 90 of these cases (Tavares, 
2003). Furthermore, it is recognized that interventions that develop internal coping 
skills empower children and teens and enhance their quality of life (Sourkes BM, 2000). 
To date, there are no randomized controlled trials (RCTs) in PPC or RCTs evaluating 
pharmacological or non-pharmacological treatment strategies for pain and symptom 
management.

In discussing the frequently used integrative therapeutic interventions in PPC, we 
will report existing pediatric data and present case studies to indicate the mode of appli-
cation. Since the diff erent CAM methods are described elsewhere in this book, meth-
odology will be briefl y mentioned.

PROVIDER SURVEY ON USING INTEGRATIVE THERAPEUTIC 
INTERVENTIONS IN PEDIATRIC PALLIATIVE CARE

Background

Th ere is a lack of published data about the prevalence of integrative therapeutic inter-
vention usage in PPC yet.

Methods

Th e authors sent a questionnaire in November 2007 to the staff  of the Pain & Palliative 
Care and Integrative Medicine Program at the Children’s Hospitals and Clinics of 
Minnesota in Minneapolis, Minnesota, United States (with a daily census of 80–90 
children in palliative care) and Canuck Place in Vancouver, British Columbia, Canada 
(a free standing, in-patient children’s hospice that cared for 209 patient and outpatients 
in 2007).

Part 1 surveyed the usage measured by a 5-point Lickert scale of integrative thera-
peutic interventions: acupuncture, aromatherapy, biofeedback, culturally based healing 
traditions, energy medicine (Reiki, therapeutic, and healing touch), guided imagery, 
hypnosis, massage, music (played to child), music therapy, and relaxation. It also asked 
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for eff ectiveness on a 5-point Lickert scale of those methods for the respondent’s palli-
ative patients.

Part 2 inquired, in open-ended questions, about the respondent’s experience of the 
eff ectiveness of these integrative therapeutic interventions in treating pain, nausea and 
vomiting, fatigue, dyspnea, and anxiety in pediatric palliative and end-of-life care.

Results

Twenty-eight PPC professionals returned the survey (Vancouver n = 8, Minneapolis 
n = 20): 14 nurses, 4 physicians, 4 social workers/counselors, 2 psychologists, and 1 
advanced nurse practitioner, chaplain, child life specialist, and teacher, respectively. 
Mean experience in PPC was 10.4 years (median 6.5 years).

Th e most commonly used integrative therapeutic interventions (“oft en” or “always”) 
for children and teens in pediatric palliative or end-of-life care at the two centers in 
Minneapolis and Vancouver were relaxation (64), guided imagery (46), energy 
medicine (39), and hypnosis (32) (see Figure 25-1).

Responses to the open questions regarding integrative therapeutic modalities for 
specifi c distressing symptoms, which the respondent witnessed to be “eff ective” or “very 
eff ective” in palliative and end-of-life care of children, are in Table 25-2.

Discussion

Th e majority of surveyed PPC professionals experienced integrative therapeutic inter-
ventions as eff ective in managing distressing end-of-life symptoms in their patients. 
However, only guided imagery and relaxation are reported to be widely used techniques, 
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Figure 25-1. Responses from 28 pediatric palliative care professionals regarding the 
subjectively perceived eff ectiveness of integrative therapeutic interventions in pediatric 
palliative care, in daily practice.
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furthermore, only a minority of children receive other integrative therapeutic interven-
tions, despite their reported eff ectiveness.

Mind-Body Medicine
Mind-body medicine focuses on intervention strategies that integrate mind processes 
with body function and experience in order to promote health. For children and teens, 

Table 25-2. Effectiveness of integrative therapeutic interventions in pediatric 
palliative and end-of-life care for distressing symptoms as experienced by 

24 pediatric palliative care professionals

Symptom Integrative Modality “Effective” or “Very 
effective” (%)

Pain Guided imagery 54

Massage 54

Hypnosis 42

Acupuncture 29

Biofeedback 25

Energy work (e.g., Reiki, healing touch) 25

Fatigue Aromatherapy 29

Music 29

Energy work (Reiki, healing touch) 29

Nausea and vomiting Aromatherapy 54

Guided imagery 29

Hypnosis 29

Dyspnea Guided Imagery 38

Relaxation 33

Hypnosis 25

Anxiety Guided imagery 63

Hypnosis 46

Relaxation 46

Massage 42

Music 42 

Aromatherapy 33

Energy work (Reiki, healing touch) 25
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these include relaxation, hypnosis, imagery, meditation, yoga, biofeedback, tai chi, qi 
gong, cognitive-behavioral therapies, group support, autogenic training, and spiritual 
practices. Mind-body interventions constitute a major portion of the overall use of 
CAM by the public (NCCAM, 2007). In 2002, mind-body techniques, including relax-
ation techniques, meditation, guided imagery, biofeedback, and hypnosis, were used 
for health reasons by about 17 and prayer was used by 45 of the adult US population 
(Barnes et al, 2002).

IMAGERY

Imagery is a non-intrusive, child-centered, gentle therapeutic modality, which can pro-
vide a meaningful alternate experience when the present reality is fraught with pain, 
fear, fatigue, or physical tension. Imagery can be used in many ways. Two oft en-used 
techniques include, focusing directly on the distressing symptom, engaging with it so 
that it begins to change, or creating a favorite or familiar image that is a more pleasant 
alternative to the distressing symptom. Imagery is a precursor to hypnosis, and oft en 
used as an induction to hypnotic trance in which change can more rapidly occur.

Pediatric Evidence

When used for pain control, imagery works synergistically with analgesics to reduce pain 
and discomfort (Kuttner & Stutzer, 1995). Th is modality enables a child to focus atten-
tion on a personally meaningful imagery experience and as the imagery becomes more 
absorbing, the child or teen may dissociate from pain, increase comfort, reduce anxiety, or 
alter the pain sensations and perceptions (Kuttner 1997; LeBaron & Zeltzer 1984; Zeltzer & 
LeBaron 1982). For general principles, the book, Mortally Wounded details the clinical use 
of imagery to ease a patient’s anguish at the end of life (Kearney, 1996).

Case Example

Ian was an 8-year-old boy with endstage cancer (rhabdomyosarcoma). He 
experienced dyspnea during his last week of life. His parents were taught 
to assist him with guided imagery, which allowed Ian to review and enjoy 
important events in his life. Together, using a poster board they created a 
time line, starting with Ian’s birth. Ian and his family spent hours each day on 
this activity. Ian visibly calmed during the sessions, his breathing becoming 
deeper and more regular. Focusing on his important life events, recreating 
images and soliciting information from his parents to round out the stories, 
he created a full and meaningful sense of his own life. Ian died peacefully 
the day after he completed his full imaginative reminiscing, bringing his 
own closure and giving his family the comfort of vivid memories of their life 
together.
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HYPNOSIS

Hypnosis involves the cultivation of an altered state of awareness, leading to heightened 
suggestibility that allows for changes in a child’s perception and experience, bypassing 
conscious eff ort. In hypnosis the clinician enters the child’s world, engaging the child’s 
imagination as the agent of change and creating alternate experiences to promote thera-
peutic change. In trance, the child addresses distressing symptoms utilizing suggestions 
by the clinician for altering sensations, perceptions, and increasing comfort (Olness & 
Kohen, 1996).

PEDIATRIC EVIDENCE

Hypnosis has been used over the last two decades in a number of RCT treatment stud-
ies to control pain during invasive medical procedures (e.g., Kuttner, 1988; Liossi, 2002; 
Zeltzer & LeBaron, 1982). Zeltzer et al. (2002) in a feasibility study successfully com-
bined acupuncture and hypnosis for 33 children to improve chronic pain. Acupuncture, 
according to traditional Chinese medicine (TCM), and hypnosis comprised of muscle 
relaxation, the suggestion of going to a safe or favourite place, followed by imagery 
designed to strengthen the child’s sense of mastery in which the child’s brain became 
the cockpit of her airplane.

Case Example 1

Ann was a 17-year-old with a terminal prognosis of lung and abdominal 
metastases following a malignant bone tumor (osteosarcoma). She had 
three sessions to teach her self-hypnosis to reduce her anxiety and chronic 
pain before a radical pelvicectomy for palliation for unremitting bone pain. 
The hospice chaplain conducted a ceremony with Ann and her family before 
the amputation to acknowledge the impending loss of her leg.

After surgery she experienced phantom limb pain and found self-hypno-
sis insuffi cient. The therapist asked Ann for permission to talk to the part of 
her brain that perceives pain from her leg, and gave the suggestion that she 
did not need to listen to this part of the session if she did not want to. This 
was a confusing concept for Ann and helped to facilitate her trance. Using a 
hand levitation induction with the creation of a safe place image, the thera-
pist said:

“I’m addressing the part of your brain that sends and receives messages 
about discomfort and pain from your right leg. You do not need to worry 
about not getting messages from the right leg anymore. The right leg is in a 
safe place where there is not any discomfort or pain. You can shift your atten-
tion to the rest of your body and know that the right leg is safe. It’s not part of 
your job anymore to monitor the right leg.”



This message was repeated several times interspersed with messages 
about how she could now allow herself to relax and be pain free. She experi-
enced a marked decrease of phantom limb pain after this session. Four weeks 
later she was readmitted to remove lung metastases, and after surgery had 
a severe pain crisis with a return of phantom limb pain. Another hypnosis 
session was held. Ann was informed that her brain and neural pathways had 
been hyper-activated by the pain crisis, and we just needed to remind the 
part of the brain that had monitored the right leg that it could once again 
rest and not send messages to the right leg. Her phantom limb pain again 
subsided to mild and infrequent.

Case Example 2

Katie was a 12-year-old girl with a rare progressive neurological disease, with 
its onset a year earlier. Previously diagnosed with Asperger’s disorder, she 
was cognitively intact but was losing muscle control and required assistance 
with her personal care. She started experiencing dyspnea and used an opioid 
and a benzodiazepine medication to ease this symptom. The social worker 
had met Katie at her home and spent time with her parents discussing their 
coping of Katie’s terminal diagnosis and their focus on providing comfort 
care for her. On the next visit she found Katie terrifi ed, lying on the couch in 
the den experiencing breathlessness. Her mother had given Katie morphine 
for the dyspnea and was on her knees talking to Katie trying to reassure her. 
The therapist decided to coach the mother in calming Katie, who was whis-
pering, “I can’t breathe!” The therapist knelt beside the mother and talking 
to both mother and child in a calm voice said:

Katie, I want to help you and your mother breathe. Katie, look into your 
mother’s eyes, she is going to help you breath. Joan (mother), Breathe nice 
and easy and keep looking into Katie’s eyes. Katie, you can now breathe 
with your mother. She can help you while your medicine starts to work. 
Your mother has you.

The mother had a hand on each of Katie’s arms. Katie quickly slowed her res-
pirations and started to breath with her mother. Her panic quickly subsided. 
There was no need for an induction, as Katie terrifi ed, was already in a trance. 
The therapist became directive, and drawing upon their healthy attachment, 
restructured the experience for both mother and child. The mother naturally 
joined with her child to help her to regulate her anxiety and her breathing. 
With this coaching, Katie’s mother was able to calm and prevent panic as 
Katie became weaker and approached death.

577
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BIOFEEDBACK

Biofeedback is a self-regulatory skill that uses electronic or electromechanical 
equipment to measure and then return information about physiologic functions, 
which the child uses to gain control over these responses in a desired direction. The 
functions include, heartbeat, blood pressure, and muscle tension. The feedback is 
provided in auditory, visual, and multimedia game formats that appeal to children. 
There are no published adult RCT or pediatric case reports using biofeedback in 
palliative care.

Case Example

Ravi, a 16-year-old with terminal cancer (recurrent germ-cell tumor and 
myelodysplastic syndrome) with recurrent chest pain at the site of tumor, leg 
pain of unknown cause, and recurrent nausea associated with anxiety. He 
took morphine doses for chest pain, resulting in drowsiness and additional 
nausea. His coping pattern in the hospital consisted of withdrawal, isolation, 
little physical activity and keeping his room dark. Ravi denied emotional dis-
tress, and when not withdrawn, he frequently used humor. Although Ravi 
had met psychosocial and CAM providers in the hospital, he reported “those 
things do not work on me.” At home, Ravi met the team psychologist, and 
agreed to meet again in the outpatient pain and palliative clinic.

Ravi had 13 visits over four months with the psychologist, focused on rap-
port, emotional support, processing medical events, and address symptoms 
using relaxation strategies. Initially he reported little relief with guided 
imagery or diaphragmatic breathing. He tried the biofeedback game on a 
couple of occasions, then participated in self-hypnosis and relaxation, ulti-
mately acknowledging their benefi t and initiating use on his own. The bio-
feedback program was based on heart rate variability, and Ravi’s ability to 
control heart rate with breathing. It was explained that the better he became 
at controlling his breathing, the more likely he could control his pain. This was 
illustrated concretely on the computer screen with changing color patterns 
as well as transforming images (e.g., the higher the hot air balloon, the better 
the performance). Ravi said that he saw the biofeedback as a challenge and 
wanted to get good at it. By coupling the physical challenge with suggestion 
of pleasant memories or feelings, Ravi enjoyed the activity and challenged 
himself to evoke the relaxation response. The biofeedback program, with its 
technology and entertainment provided him with a personally acceptable 
technique suiting his age, personality and avoidant coping style.
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YOGA

Yoga is a 5000-year-old practice from Ayurvedic medicine that combines breathing 
exercises, physical postures, and meditation. It is intended to calm the nervous sys-
tem and balance the body, mind, and spirit (NCCAM, 2007). Experience suggests 
that yoga can be of benefit during palliation if the child or teen is already familiar 
with the practice, has used diaphragmatic breathing, or has favorite postures (asa-
nas) that ease pain, reduce anxiety or discomfort, such as the “child’s pose” or “cat 
stretch.”

Pediatric Evidence

While there are no published pediatric case reports about the use of yoga in palliative 
care, yoga has been studied in a RCT to treat adolescents with recurrent abdominal 
pain and irritable bowel syndrome and found to signifi cantly lower functional dis-
ability, reduce anxiety and hold promise for reducing GI symptoms (Kuttner et al., 
2006).

MUSIC

Music has been used for centuries to soothe distress. Defi ned as an intentional auditory 
stimulus, it has organized elements including melody, rhythm, harmony, timbre, form 
and style (Kemper & Danhauer, 2005). Repetitive listening allows the listener to identify 
and predict sounds (Standley JM, 2002) and is thought to help reorganize and reregulate 
the nervous system, improving mood.

Pediatric Evidence

Th ere is evidence that classical music and lullabies among premature infants decreases 
distressed behavior and episodes of oxygen desaturation and increase weight gain and 
non-nutritive sucking (Caine, 1991; Collins, 1991; Standley & Moore, 1995; Standley, 
1998; Standley, 2002). Th e results from a recent Italian prospective RCT found that 
pediatric patients (4–13 years) exposed to music during venipunctures demonstrated 
signifi cantly lower distress and pain intensity in the music group compared with the 
control group before, during, and aft er blood sampling (Caprilli et al., 2007). Songs 
and music performed by “professional” musicians, the authors concluded, have a ben-
efi cial eff ect in reducing distress before, during, and aft er blood tests and that the 
presence of musicians has a minor, but yet signifi cant, eff ect on needle insertion pain. 
A Norwegian case series with four children with advanced cancer (two of them with 
terminal disease progression) showed that music therapy changed the children from 
passive recipients of care to being socially active (Aasgaard, 2001). Music therapy 
improves the QoL at the end-of-life and can ease communication between child and 
family.
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ART

Art activities have been shown to be particularly helpful for children and teens to express 
their feelings and diffi  cult experiences in a child-centred manner (Kuttner, 2003). Oft en 
children don’t have the vocabulary to express their feelings, or the feelings are too pain-
ful or awkward to discuss (Devlin, 2006). Art provides a non-verbal expressive medium 

Case Example 1

John was a 2-year-old with arthrogryposis and brain stem lesion resulting 
in muscle spasticity with extreme muscle weakness. He had poor chest wall 
expansion for respiration with compromised perfusion. For his fi rst 8 months 
of life, he did not move his skeletal muscles at all. As he grew older he began 
to move tentatively with great effort. His parents played music for him from 
birth and sang songs to him daily. They noticed that his breathing regulated 
and began to go in sync with the musical rhythms. He relaxed and his color 
improved. By age two he had not yet moved his entire body in a coordinated 
fashion, but now began to move his arms and legs. One day as he lay on one 
end of the living room fl oor on a blanket, his father put a new LP on the stereo: 
Keith Jarrett’s “The Köln Concert.” The speakers were on the far end of the liv-
ing room. John rolled across the fl oor until he reached the point exactly mid-
way between the speakers. He stayed there listening to the entire jazz piano 
concert. John received music therapy from ages 3 to 5, enjoying working on 
pronation and supination of his wrists playing percussion instruments, and 
learning to direct music. Years later now 22-year-old, John plays percussion 
with a band, researches and catalogues music as a hobby, and shares his love 
of music with friends and college classmates.

Case Example 2

Three-year-old Angela was actively dying at home. Her cancer (neuroblas-
toma) had relapsed, and she was being treated for severe dyspnea. With par-
ents at her side, she showed signs of restlessness and anxiety as her breathing 
became more diffi cult. Oxygen was not improving Angela’s dyspnea. When 
the hospice chaplain arrived, he asked what Angela enjoyed most. When they 
told him she loved music, he suggested they sing some of her favorite songs. 
With the familiar music and her parents’ continued closeness, Angela relaxed 
and her breathing calmed considerably. Music was an important part of her 
last hours, and her parents loved being able to provide this comfort for her.
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to convey these complex, confusing emotions and experiences in a way that is person-
ally satisfying.

Pediatric Evidence

Case reports show the eff ective use of art therapy in facilitating expressive communi-
cation and coming to terms with grief both for a lost family member and for children 
aff ected with an incurable disease (Devlin, 1996). Sourkes (2007) shows the clinical 
value, honesty and poignancy of children’s drawings, graphically depicting their psy-
chological experience as they struggle with a life-threatening illness.

VIRTUAL REALITY

Virtual reality is a recent technology that fully absorbs and stimulates the human senses 
giving the feeling of being in another world. As an intervention with adult cancer 
patients it decreased fatigue and emesis (Oyama, 2000). With children it is a popular 
form of play experience.

Pediatric Evidence

Since 2005, the investigative clinical research using virtual reality has accelerated, bring-
ing new evidence of its therapeutic potential for the alleviation of pain as a distraction 
technique during procedural pain (Das et al., 2005; Gold et al., 2006; Lange et al., 2006; 
Magora et al., 2005) As yet here are no published pediatric case reports about the use of 
virtual reality in palliative care, although some hospices use these devices for play and 
diversion with children who are still mobile.

MULTISENSORY ENVIRONMENT (SNOEZELEN)

Hospices have adopted the word “Snoezelen” from the Dutch meaning sniffl  ing and 
dozing to describe a multisensory room supplied with changing colored lights across 
the walls, music, aroma, tactile stimulation, and taste. Th ese sensory changes create 
a dusky, attractively lit room, providing a soothing environment for ailing children 
(Schofi eld, 2003). Many freestanding inpatient children’s hospices incorporate a multi-
sensory room on site. As yet, there are no published pediatric case reports about the use 
of a multisensory environment in palliative care.

AROMATHERAPY

Hundreds of receptor cells have been identifi ed in the nasal passages which relay smell 
to the brain (Balacs, 1992). Essential oils are highly concentrated non-oily, fragrant sub-
stances extracted from plants by distillation, which evaporates readily. Aromatherapy is 
thought to work by promoting the release of neurotransmitters once the nasal receptor 
cells are stimulated by these distilled fragrances (Kyle, 2006). Sandalwood oil was eff ec-
tive in reducing anxiety (Kyle, 2006). In the United Kingdom, aromatherapy combined 
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with massage is the most widely used complementary therapy in nursing practice 
(Macmillan Cancer Relief, 2002; Rankin-Box, 1997).

Pediatric Evidence

Styles reports that aromatherapy was benefi cial in managing the distressing symptoms 
for 20 children with HIV disease in palliative care (Styles, 1997).

Case Example 1

Thirteen-year-old Jasmine received aggressive chemotherapy for osteosar-
coma in her pelvis. Her nausea was severe, subsiding only with scheduled 
dosing of diphenhydramine, lorazepam, and ondansetron. Jasmine had 
much diffi culty with the sedating effects of the antihistamine and benzodi-
azepine. She agreed to try aromatherapy. Essential oil of ginger, considered 
to have benefi cial affects on the GI tract, was introduced using a diffuser 
in her hospital room. Jasmine responded beautifully. Dipenhydramine and 
lorazepam became less necessary to control nausea. Together with diffused 
aromatic ginger, ondansetron became Jasmine’s only scheduled medication 
for nausea.

Case Example 2

When Marta, a 6-year-old with a retinoblastoma, was introduced to opioids 
for localized pain, she experienced urinary retention. Marta had become 
increasingly fearful as she underwent treatments and procedures. It was clear 
to her care providers that urinary catheterization, another invasive proce-
dure, would be diffi cult for Marta to tolerate. Two drops of oil of peppermint, 
known to relax the urinary sphincters was dropped into the “hat” placed in 
the commode, and Marta was able to urinate without catheterization.

Manipulative and Body-Based Practices
Manipulative and body-based practices is a heterogeneous group of integrative interven-
tions and therapies, which include chiropractic and osteopathic manipulation, massage 
therapy, Tui Na, refl exology, Rolfi ng, Bowen technique, Trager bodywork, Alexander 
technique, Feldenkrais method, and a host of others (NCCAM, 2007).

MASSAGE

Massage includes pressing, rubbing, and moving muscles and other soft  body tissues pri-
marily using the hands and fi ngers. Th e aim is to increase blood-fl ow and oxygen to the 
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massaged area (NCCAM, 2007). Massage was helpful reducing anxiety and enhancing 
hope in cancer patients (Downer et al., 1994; Wilkinson et al., 1999). Massage Th erapy 
in a pediatric hospice setting can have signifi cantly unique demands, and therefore the 
term massage can be confusing. Hence the terminology is sometimes being changed 
into “Integrative Touch” or “Compassionate Touch” (Beider et al., 2007).

Pediatric Evidence

While there are no published pediatric case reports about the use of massage in pallia-
tive care, massage has been eff ective in ameliorating pain and distress in infants (Fields, 
2002).

Case Example

Amy, a 17-year-old girl diagnosed with metastasized colon cancer, had a 
tumultuous psychosocial history of abandonment by her biologic mother 
and abuse by an adoptive parent. When she was diagnosed with terminal 
disease, her newly retired paternal grandparents offered their home to her. 
In addition to psychosocial supports and medications for pain management, 
home-based massage therapy was offered, which at fi rst she shyly refused. 
With encouragement, Amy accepted reporting much comfort and relief from 
these sessions. For her, massage therapy provided added benefi ts. Human 
touch was especially helpful in view of her troubled background with few 
close positive human interactions. She also had opportunities to relax and 
talk about her concerns with the therapist. Medically, massage assisted Amy 
with circulatory problems that were developing because of rapid tumor 
growth and decreased activity. Amy reported better sleep quality and less 
muscle tightness and pain after she began regular massage therapy sessions 
and her caregivers noted an overall improvement in her anxiety level.

REFLEXOLOGY

Refl exology is the process of gentle, but fi rm manipulations of the feet and/or hands to 
stimulate specifi c refl ex points of the body. Th is is based on the principle that there are 
refl exes running along the body, which terminate in the feet and the hands, and that 
the body’s organs and systems are represented on the skin’s surface (Hodgson, 2000; 
Norman & Cowan, 1989). First documents describing the use of refl exology are dated to 
2300 BC in Egypt (Lockett, 1992). A Japanese study of 20 terminally ill cancer patients 
showed that combined modality treatment consisting of aromatherapy, footsoak, and 
refl exology was found eff ective for alleviating fatigue at end-of-life (Kohara et al., 2004). 
Th ere are no pediatric case reports on the use of refl exology in palliative care.
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Energy Medicine
Th e National Center for Complementary and Alternative Medicine describes Energy 
Medicine as

 . . . based on the concept that human beings are infused with a subtle form of 
energy. Vital energy is believed to fl ow throughout the material human body, 
but it has not been unequivocally measured by means of conventional instru-
mentation . . . Herbal medicine, acupuncture, acupressure, moxibustion, and 
cupping, for example, are all believed to act by correcting imbalances in the inter-
nal biofi eld, such as by restoring the fl ow of qi through meridians to reinstate 
health . . . Examples of practices that focus on these energy fi elds include:

Acupuncture and acupressure
Reiki and Johrei (both of Japanese origin)
Qi gong (a Chinese practice)
Healing touch/Th erapeutic touch in which the therapist identifi es imbalances 
 and corrects a client’s energy by passing his or her hands over the patient
Intercessory prayer, in which a person intercedes through prayer on behalf 
 of another
Th ese approaches are among the most controversial of CAM practices because
  neither the external energy fi elds nor their therapeutic eff ects have as yet been 

demonstrated convincingly by any biophysical means. (NCCAM, 2007)

Despite the controversy, world-wide acceptance of these modalities has made them 
increasingly accepted in Australia, Europe, and North America, and therapeutic touch 
practiced by nurses in North American hospitals has gained considerable credibility.

ACUPUNCTURE

Acupuncture includes a family of procedures originating in TCM. Acupuncture is the 
stimulation of specifi c point on the body by a variety of techniques, including the inser-
tion of thin metal needles through the skin, to remove blockages in the fl ow of qi, and 
to restore and maintain health (NCCAM, 2007).

TCM approaches the child in a holistic manner, recognizing the inseparable rela-
tionship of the body mind and spirit (Flaws, 1997). TraditionalChinese medicine teaches 
that, when a person is in a state of health, Qi or life energy is fl owing smoothly through 
meridians or pathways that connect all systems of the human being, physical, mental 
and spiritual (Kaptchuk, 1983). When a child suff ers from pain, associated symptoms, 
such as anxiety, stress, depression, insomnia, loss of appetite are also treated. Pain is 
considered a symptom of the stagnation of the fl ow of life energy or Qi. TCM treat-
ments aim to restore a balance of these systems and the smooth fl ow of life energy in 
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a coherent approach (Maciocia, 1994). Improving QoL is the main objective of TCM 
treatment. Th ere are no published adult RCTs or pediatric case reports about the use of 
acupuncture in palliative care.

Case Example

Eight-year-old Corey’s initial complaints about back and leg pain started 
innocently with progressive diffi culty walking. An extensive medical workup 
diagnosed Neuroblastoma in his spinal cord. He had multiple surgeries and 
was treated with multiple trials of chemotherapy, conventional spine and 
brain radiation, gamma knife, proton beam sterotactic radiosurgery and 
experimental drug protocols.

Two years later, with uncontrollable tumor spread, escalating pain and 
failing neurological function, his medical team met with his family to discuss 
discontinuation of therapies including OT and PT. Corey had lost the ability 
to walk and became incontinent for bowel and bladder, and his death was 
thought to be imminent. With a palliative treatment plan in effect, Corey 
was discharged home with an intravenous opioid (fentanyl) infusion pump. 
His neurosurgeons, having little to offer with standard Western support, 
referred him for TCM to salvage some quality of life

Corey’s mother was skeptical that Chinese medicine offered her son any 
hope of relief when Western medicine had failed. But on the advice of her 
son’s neurosurgeon, she took him to the TCM clinic. On his initial visit, Corey 
was sitting in the waiting room, banging his head against the wall crying and 
moaning that his leg pain was unbearable. His fentanyl infusion pump had 
been increased to deliver 975 µg per hour; he had not slept in 3 days and had 
been crying uncontrollably. Acupuncture began by placing two 40-gauge 
acupuncture needles (the width of a strand of hair) in appropriate points, 
with immediate effect. Corey fell asleep within 2 minutes for the fi rst time 
in days and continued to sleep for 90 minutes. He awoke reporting that his 
pain was signifi cantly lower, told his mom he was hungry and wanted to stop 
at Taco Bell. Calmed, he asked if he could return to the clinic. We scheduled 
Corey for treatment twice a week. Corey received acupuncture, acupressure, 
Tui Na medical massage, moxibustion, herbal therapy, and seed patch ther-
apy. All were aimed at improving quality of life.

Corey’s dose of opioid analgesia was not providing adequate pain relief 
and he had severe anxiety attacks—terrifi ed that his pain was uncontrol-
lable—insomnia, anorexia, and depression. Corey was treated with the 
National Acupuncture Detoxifi cation Association (NADA) protocol, a fi ve-
point auricular (ear) acupuncture treatment utilized in the treatment of 
addiction, tolerance, and pain (Oleson, 2002). Corey was also treated with 
main meridian acupuncture, acupressure, and moxibustion (Scott, 1986). 
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Corey responded wonderfully. After 6 acupuncture treatments his fentanyl 
dose was reduced to less than 200 µg per hour. By week 5 he was rotated 
to 50 µg per hour fentanyl patches. Corey experienced signifi cant improve-
ment in quality of life, participating in daily activities, interacting with fam-
ily and most signifi cantly, his pain was well-controlled. At the beginning 
of each visit he would share these activities and joyfully recount playing 
games or funny episodes of a Sponge Bob cartoon. He was sleeping well and 
enjoying meals. With his QOL improving, the scope of his TCM treatments 
expanded to address his neurological defi cits such as weakness and loss of 
bowel and bladder control. Corey improved so much that his physicians rec-
ommended that physical and occupational therapy be reinitiated. By the 
4th month of treatment Corey was able to stand and walk down the hall 
wearing leg braces.

Corey’s “wish” was to attend 3rd grade, a fantasy previously impossible. 
Due to his illness, he had spent little time in school with other children. He 
wanted to be like other 8-year-olds and go to school. He was so excited pre-
paring for his fi rst day that he brought his new school backpack to the clinic to 
share. Corey started 3rd grade. He attended school for the fi rst half of the year 
until a reoccurrence of spinal tumors led to his death. Corey passed peace-
fully with his family and loved ones by his side.

When the parent or caregiver is also supported with treatment and their 
stress is addressed, the child can receive greater benefi ts from their own 
treatments (Jarret, 1998). Over the course of Corey’s 17 months of treatment, 
his mother also received acupuncture and herbal therapy to support her 
through a most diffi cult time. Although his diagnosis never changed, he lived 
many months longer than expected. During this time, he enjoyed a dramat-
ically improved QoL.

SHIATSU

Shiatsu is a Japanese body therapy, developed from an ancient form of massage, that 
works on the energetic pathways (meridians) and points of access (tsubos) in order to 
harmonize the energy fl ow (qi). Th e philosophy is rooted in the theory of TCM, which 
holds that energy imbalances cause ill health and that by rebalancing the qi, relief may 
be experienced (Cheesman et al., 2001). No pediatric case reports about the use of shi-
atsu in palliative care have been published.

ENERGY HEALING

Energy healing is predicated on a structured system of dynamic energy surrounding 
and penetrating the human body; auras and chakras (energy centers) within individuals 
and from the Universal Energy Field. Th is energy system can be impacted, infl uenced, 
balanced, and strengthened or weakened by the person or other people. People can be 
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trained to balance, strengthen, and repair their own and others’ energy systems. A well 
functioning energy system allows the human body’s own self-healing mechanisms to 
function at optimal levels. At this time there are no published adult RCTs or pediatric 
case reports about the use of energy healing in palliative care. However, Reiki and thera-
peutic touch are frequently used in hospices and pediatric hospitals to alleviate pain and 
soothe and settle distressed children.

Case Example 1

Lulu, a young adolescent Hispanic American girl was diagnosed with leu-
kodystrophy and global developmental delay. She was gradually losing her 
physical and cognitive abilities, and at the time we knew her, she was only 
able to speak in short sentences. She crawled around in a hopping rabbit sort 
of fashion. She was a physically beautiful girl with a very loving spirit, and an 
innocence that people often referred to as angelic. Her parents called saying 
that they were upset because she was “seeing things.” Speaking with mom 
at the next visit she explained that she would walk into Lulu’s room and she 
would be talking and playing, but there was no-one else there. This upset 
both parents, as they worried Lulu was losing her mind. When we asked Lulu 
about the experience, she said that she had two or three playmates that vis-
ited regularly, and was surprised her mom could not see them. She said they 
stayed a while and then would go away, but they always said they would 
be back to play some more. She was happy to have their visits, and seemed 
absolutely comfortable with it all. After several reports, we began to postu-
late that friends “from the other side” were indeed visiting, so that when 
Lulu did die, she would have playmates in the next life. Lulu’s mother was 
further comforted when Lulu’s energy system, assessed during healing touch 
sessions, showed an increasing brightness and openness of Lulu’s spiritual 
chakras. This provided a new conceptual framework for her, and “normal-
ized” the experience for the family, allowing them to continue to relate to 
Lulu as they always had. They were no longer afraid.

Case Example 2 (Craniosacral Therapy)

Greg was an infant with a genetically inherited terminal neuro-degenera-
tive disease. He had a 5-year-old healthy sister and parents in their late 20’s, 
who had previously lost a baby to the same disease. They were well-educated 
European Americans who were pro-environment and health-food-oriented 
people. Caring for Greg was a 24-hour job because of his neuroirritability. He 
needed to be held constantly, and even then his high-pitched cries went on 
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RITUALS/PRAYER

for hours. Various medications were tried to soothe his hyperactive nervous 
system and decrease his sensitivity, but nothing worked until craniosacral 
therapy was provided by a trained nurse. This gentle technique, physically 
holding the baby’s cranium and slowly “unwinding” tension, calmed him, 
and this effect lasted for hours, sometimes for days. It was a miracle to 
the family. At last they could all have some good QoL. Greg’s mom became 
trained and was able to continue daily craniosacral therapy with Greg. He 
lived a much calmer and more peaceful life with his family until he died in 
his parents’ arms.

Case Example

When Britta, a teenaged patient with metastasized osteosarcoma of the left 
leg was facing an above-the-knee palliative amputation, she became anx-
ious and withdrawn. Her family was unable to comfort her with explanations 
about the effi cacy of treatment. The team chaplain offered to do a ritual leg 
blessing for Britta. In the session, Britta’s upcoming loss was acknowledged, 
and she was given the opportunity to refl ect on the blessing her leg had been 
to her, how it had served her, and how its sacrifi ce was now providing her 
with the gift of improved quality-of-life. After this session, Britta approached 
surgery with greater acceptance in the face of her devastating loss.

6. Culturally Based Healing Traditions
Pediatric palliative care needs to be provided within families’ spiritual-cultural bound-
aries. First-generation immigrants may frequently adhere to spiritual and cultural 
practices, and at a time of imminent loss may be hesitant to embrace Western medical 
practices. It is paramount for the palliative care team to learn about their beliefs and 
practices, and where possible include rituals and practices important to the family and 
their culture.

Case Example

Chue was a 10-year-old born in the United States with parents who were fi rst-
generation immigrants, highly identifi ed with their traditional Hmong cul-
ture. Chue had a brainstem glioma and when referred to palliative care was 
given a prognosis of less than a few months. He was aspirating signifi cantly 
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Summary
Pediatric palliative care is an emerging new fi eld of care for children and teens with 
life-limiting and life threatening illness. It draws on all commonly used Western-based 
medical treatments as well as complementary and alternative treatments to attain the 
best patient comfort and ease at end of life. While there are no RCTs evaluating the use 
of these integrative therapeutic interventions—interestingly the same holds true for 
pharmacologic treatments in PPC. Both published case studies and our personal expe-
rience strongly endorse integrative treatment modalities, especially imagery, hypnosis, 
music, aromatherapy, massage, therapeutic/healing touch, and acupuncture as eff ective 
therapies to control distressing symptoms at a child’s end-of-life, and improve quality 

with a series of secondary pneumonias. Mom was encouraged not to feed 
him as this posed aspiration risks as his capacity to suck/ swallow contin-
ued to deteriorate. He was fairly non-verbal when we met him, but engaged 
actively with his parents and three siblings through vocalizations and eye 
contact.

It was important to his mother to feed him orally, though this took her 
many hours. She reported it was not a problem, and related he did better 
with the special way she took care to feed him. She provided Chue with a tea 
or soup made of traditional herbal medicines, sent to her by a friend in Laos. 
She brewed/cooked these dried herbs in a large pot of water, and spooned 
the traditional medicine into his mouth in a painstaking way. She couldn’t 
say what was in it, and eventually the medical care team decided not to delve 
further as there appeared to be no drug interactions.

Chue’s condition progressed at a much slower rate than had been antici-
pated. He had no further pneumonias, and though he aspirated, he seemed 
pretty stable. Mom however, became distressed and agitated. After a few 
visits and with effort to understand her upset she disclosed that the family 
had no money to pay the shaman to perform the essential traditional rituals 
and she was fearful about what would happen to her son’s spirit. She would 
not disclose what these rituals were; only that money was needed to pay the 
shaman to obtain the chicken and other materials for the rituals.

Through philanthropic funds in our program, the family was given the 
$200 for this ritual. They contracted and held the ceremony privately in accor-
dance with their traditions. We were not given information about it. After 
the ritual, mom’s demeanor and mood seemed lighter, and she reported that 
she was deeply relieved knowing they had fulfi lled their obligations to their 
son’s spirit, and whatever happened, he would be all-right. Chue outlived the 
original prognosis by over a year, and was comfortable and apparently happy 
with his mother’s care. He required very little pain medicine throughout his 
last year of life.



590 CLINICAL APPLICATIONS IN INTEGRATIVE PEDIATRICS

of life for them. Parents and other caregivers can be trained in some of these methods 
empowering their capacity to provide care. Participation in a child’s end-of-life care 
lessens bereavement complications in families, and promotes parents’ ability to come 
to terms with the loss of their child.
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Integrative Pediatric Primary Care
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KEY CONCEPTS

Primary care is collaboration between healthcare providers and  ■

families. Communication is key to success.
Th e medical home paradigm provides a framework for integra- ■

tive primary care.
Primary care should focus on the promotion of wellness. ■

Common problems during infancy, like colic, atopy, and ear  ■

infections, are best addressed from an evidence-guided integra-
tive perspective and off er opportunities to promote wellness and 
healing concepts.
Immunizations should be discussed openly and honestly by all  ■

parties. Families have many concerns and questions which are 
best answered through respectful dialogue.
Th e “primary care” of a child is shared by many: pediatricians or  ■

other healthcare practitioners, the child’s family and community, 
and the child herself.
It is not so much the use of any specifi c CAM therapy that defi nes  ■

someone as an integrative pediatrician but the belief that healing 
is inexorably bound to the connection between practitioner and 
patient. In no area of healing practice is this more evident and 
needed than in primary care.
Individualizing a treatment plan is extremely important in the  ■

management of colic, as some approaches work quite well for 
some families and not at all for others.
Randomized controlled trials have demonstrated that probiotics  ■

(Lactobacillus GG) given prenatally to women and then postna-
tally to either breastfeeding mothers or directly to formula-fed 
infants can reduce the incidence of atopic dermatitis by half in 
those infants at high risk for up to 7 years postnatally.



Given the links between immune dysregulation and the develop- ■

ment of atopic phenomena, a growing number of practitioners 
are concerned about the potential contribution of vaccines in a 
subset of children to disease expression.
Primary care practitioners, in ideal position to adopt and advo- ■

cate the medical home paradigm, should engage their patients 
and families in respectful, collaborative dialogue regarding the 
use of CAM therapies. As the number of children with special 
healthcare needs grows, and as more families develop an inter-
est in a holistic model of care for prevention and treatment, 
integrative primary care is poised to become the standard of 
healthcare.

■

Introduction

Primary care, in the world of medicine, is conventionally defi ned as “the activity 
of a healthcare provider who acts as a fi rst point of consultation for all patients” 
(Primary Care—Wikipidia, 2007). Historically, many types of healthcare prac-

titioners have served as primary care providers for children, including pediatricians, 
family practice doctors, nurses, and alternative healthcare practitioners. In truth, the 
“primary care” of a child is shared by many: pediatricians or other healthcare practi-
tioners, the child’s family and community, and the child herself. Th e scope of primary 
care includes a focus on prevention and well-care, and implies a comprehensive, col-
laborative and coordinated approach exemplifi ed by the medical home model devel-
oped by the American Academy of Pediatrics (AAP, 2002). Th e medical home model 
is holistic in the sense that it views the health of a child as intricately connected to the 
child’s environment—her family, her community and the world around her. And holis-
tic pediatrics—the concept of nurturing the whole child toward optimal wellness—is 
simply “good medicine,” as noted by Dr. Kathi Kemper in her Presidential Address to 
the Ambulatory Pediatric Association (Kemper, 2000).

Integrative pediatrics, a holistic practice that includes an examined integration of 
complementary and alternative medicine (CAM) and conventional therapies, is ide-
ally suited for primary care. In addition to supporting medical home tenets, integrative 
pediatrics emphasizes a collaborative and individualized approach to working with 
families and other healthcare practitioners, including open discussions about CAM 
therapies, environmental health concerns, nutrition, immunization, and parenting 
practices. Integrative pediatric practitioners view lifestyle issues (nutrition, fi tness, 
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mind-body-spirit connections) as cornerstones of optimal health. Perhaps most 
importantly, one of the central tenets of integrative primary care—the one that serves 
as the core—is the belief that the relationship between practitioner and patient/family 
is what truly provides the power in holistic practice. It is not so much the use of any 
specifi c CAM therapy that defi nes someone as an integrative pediatrician but the belief 
that healing is inexorably bound to the connection between practitioner and patient. 
In no area of healing practice is this more evident and needed than in primary care.

Th e appeal of the integrative model for pediatric primary care is indeed growing, 
witnessed by the anecdotal growth in offi  ce- and hospital-based integrative practices, 
and by the documented increased use of CAM therapies for both well and chroni-
cally-ill children (Loman, 2003; Sanders, 2003; Sawni-Sikand, 2002; Spigelblatt, 1994) 
Adolescent use of CAM in particular is rising (Braun, 2005; Wilson, 2002), and primary 
care practitioners need to engage teens in discussions about safety and effi  cacy con-
cerns, as they would with any therapies. Children with special healthcare needs—those 
with chronic or serious acute illnesses (e.g., autism, cancer)—are seen in increasing 
numbers in primary care offi  ces and a majority are likely to use CAM therapies (Cohen, 
2006; Harrington, 2006; Sanders, 2003).

Pediatricians are more interested than ever in learning about CAM therapies so that 
they can more eff ectively communicate and connect with their patients and families 
(AAP, 2001). In order to increase awareness and knowledge of commonly used CAM 
therapies, this chapter will feature clinical scenarios that illustrate the potential for evi-
dence-based integrative care as a new paradigm for primary care pediatric practice.

General Approach to the Newborn
Ideally, primary care is grounded in the concept of prevention and emphasizes regular 
well care visits to provide anticipatory guidance for families. We meet with families 
most frequently in the fi rst months of a child’s life in order to assess growth and devel-
opment but also to establish a relationship so that we can, together, create a foundation 
for optimal health for each and every child. Th is nonjudgmental, two-way relationship 
is one of the keys to the success for pediatric primary care, especially with families of 
children with special healthcare needs. Liptak et al. (2006) reported that families of chil-
dren with developmental disabilities were unsatisfi ed with their current primary care 
practitioners, in part because of pediatricians’ perceived lack of knowledge about and 
unwillingness to discuss CAM therapies.

In the scope of daily practice, primary care pediatricians encounter a variety of com-
mon conditions requiring acute intervention. Th ese acute problems off er us oppor-
tunities not simply to treat the presenting problem but to modulate the course of an 
infant’s health for the future. Th e following case discussion, emphasizing prevention 
and evidence-guided integration of CAM and conventional therapies, will be threaded 
throughout this chapter to serve as a window into the actual practice of integrative 
 primary care.
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Colic
When the typical baby cries an average of 2.25 hours per day (Brazelton, 1962), others are 
excessively irritable and are said to have “colic.” Surveys indicate that over one-quarter 
of infants are diagnosed with colic (Fireman, 2006), making the condition one of the 
most common reasons for infant visits to primary care practitioners today. Dr. Morris 
Wessel (1954), who studied infant crying behavior as part of the Yale Rooming-In 
Project, defi ned colic as paroxysmal fussing in infancy for more than 3 hours per day, 
at least 3 days per week, for at least 3 weeks duration. Colic is currently best understood 
as an extreme variant of infant irritability, perhaps related to neural regulation diff er-
ences. Pediatrician Harvey Karp (2004) speculates that some babies have a more dif-
fi cult time adjusting to what he terms the “fourth trimester,” a 3-month period of time 
in which infants must cope with potentially overwhelming sensory stimuli. Just like 
adults, babies vary in how well they integrate external stimuli, and colic may well repre-
sent an adjustment disorder, the far end of an infant irritability syndrome, or perhaps an 
early sensory integration disorder. Most parents with colicky babies believe that there is 
some component of abdominal pain; in fact, the gastrointestinal tract may be involved 
in colic through neuro-gut-immune pathways. Atopic disorders, as will be discussed 
in more detail, have been associated with colic, perhaps through an immunomodula-
tory mechanism involving gastroesophageal (GE) refl ux (Heine, 2006). Of greatest con-
cern, a recently published 10-year prospective study challenges the commonly held view 
that there are no long term health-related issues in children who had colic in infancy 
(Savino, 2005). In this prospective study of one hundred children, there was an associ-
ation noted between infantile colic and later recurrent abdominal pain, atopic disease, 
and sleep disorders. Th is association does not prove causation, but suggests that pro-
cesses involved in the development of colic may also predispose children to subsequent 
health concerns. Larger prospective studies are needed for confi rmation, but the theo-
retical impetus for colic intervention is strengthened by the trial’s fi ndings.

CONVENTIONAL APPROACH

It is oft en diffi  cult to distinguish conventional from CAM approaches for managing 
colic, as culture and geography play such a large role in what is “conventional.” Th e typical 

CASE (Part I): A 6-week-old baby, new to your practice, is brought in by his par-
ents for a well visit. The family is interested in “holistic”’ care and has heard 
in the community that you are open-minded to “natural approaches.” The 
baby was full-term and has been generally quite healthy; he is breastfed with 
occasional supplemental bottles of a cow’s milk-based formula. The parents 
are concerned about how fussy their baby has become over the past month, 
and they are wondering if you can help them.
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conventional pediatric approach to colic might include psychological support for care-
givers with reassurance that the baby is physically well and that the colic will resolve 
by 12 weeks or so. Th is approach is distinguishable by intent and by intensity from the 
mind-body methods described below. Additionally, many parents comment that fussi-
ness is oft en accompanied by “gas” or other gastrointestinal concerns, and practitioners 
frequently advise the use of simethicone-containing infant drops. Th is therapy has been 
shown to be no more eff ective than placebo (Garrison, 2000), and most simethicone-
containing over-the-counter products contain artifi cial sweeteners and dyes.

CAM THERAPIES

Individualizing a treatment plan is extremely important in the management of 
colic, as some approaches work quite well for some families and not at all for oth-
ers. Common CAM approaches for colic include the use of mind-body methods, 
biologically based therapies, and manipulative and body-based methods, and whole 
medical systems.

Mind-Body Methods

Mind-body medicine “focuses on the interactions among the brain, mind, body, and 
behavior, and on the powerful ways in which emotional, mental, social, spiritual, and 
behavioral factors can directly aff ect health” (Mind-Body Medicine, NCCAM, 2007), 
Stress can indeed modulate neurological responses, supporting the need to promote 
parental stress-coping mechanisms in the face of excessive infant irritability. In a chick-
en-egg analogy, it is likely that both parental stress and infant colic exacerbate each 
other. Th ere are established links between maternal mood states, including post-partum 
depression, and the development of colic in infants (Akman, 2006). Reducing parenting 
stress is a proven method of helping families cope with irritable infants (Keefe, 2006), 
and there are many strategies to do so. Th is study by Keefe et al. utilized a home-based 
nursing intervention for stress reduction, but teaching families other mind-body thera-
pies may be equally helpful. Other parenting interventions, included parent-to-parent 
guidance, have been demonstrated to reduce crying time in colicky babies (Dihigo, 
1998; Wolke, 1994). Despite the lack of randomized controlled trials proving effi  cacy or 
cost-eff ectiveness in colic management, practices such as guided imagery, self-hypno-
sis, mindfulness-based stress reduction, or yoga might be equally helpful in reducing 
parental distress.

BIOLOGICALLY BASED THERAPIES

Surveys of CAM use in culturally diverse populations indicate that colic is a common 
reason for use of biologically based therapies (Lohse, 2006; Smitherman, 2005). Th e 
largest systematic review to date of treatments for colic found little evidence to support 
many routinely advocated therapies while noting that several nutritional and botani-
cally based approaches were quite safe and eff ective (Garrison, 2000).
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Botanicals

Biologically based therapies for colic have been used historically in many cultures. One 
of the more widely known in recent times, gripe water, dates back to the 1800s, when 
it was developed by William Woodward, a British pharmacy apprentice (Blumental, 
2000). Woodward’s formula, a mixture of dill seed oil, sodium bicarbonate and alco-
hol, among other substances, derived from a solution used at the time to treat babies 
with “fen fever,” related to malaria. Babies soothed by the concoction reportedly found 
relief from gastrointestinal troubles (“watery gripes”). Over the years, the gripe water 
formula has changed and commercially available solutions may contain any number of 
botanicals, though alcohol has been removed from many of these products. One must 
ask families specifi cally about the use of gripe water and other herbal blends for colic 
treatment in order to determine which herbs are being ingested.

One natural health product database lists fi ve separate products labeled as “gripe 
water,” all with diff erent constituents (Natural Medicines Comprehensive Database, 
2007). Herbs most commonly found in these preparations include dill (Anethum 
graveolens), fennel (Foeniculum vulgare), ginger (Zingiber offi  cinale) and German 
chamomile (Matricaria recutita). Th ere have been several published studies of herbal 
remedies for colic. Weizman et al. (1993) evaluated an herbal tea preparation contain-
ing chamomile, vervain, licorice, fennel, and lemon balm. In this trial, 68 colicky 
infants aged 2–8 weeks were randomized to receive either tea or placebo for 7 days. 
Infants were allowed drink up to 5 ounces up to three times per day, but the average 
actual intake per baby was approximately 3 ounces per day. Signifi cantly more babies 
in the treatment group (57) improved than in the placebo group (26). No sig-
nifi cant adverse eff ects were reported. Unfortunately, many unknown variables in the 
study design make it diffi  cult to base recommendations on the results. Th e amounts 
and types of each herb and the exact nature of the placebo are unspecifi ed and may 
have had an impact on resolution of colic. Alexandrovich et al. (2003) examined the 
eff ect on colic of an emulsion of fennel seed oil in a randomized controlled trial of 125 
infants. Th e babies were allowed 5 to 20 ml of either fennel seed oil emulsion or pla-
cebo up to four times per day for 1 week, but actually ingested an average of 2 to 3 doses 
per day, for a total of less than 2 ounces per day. Colic was eliminated in 65 of the 
treatment group versus 23.7 of the placebo group. Th ere were no reported adverse 
eff ects in this trial. Savino et al. (2005) compared a standardized extract of three herbs 
(chamomile, fennel, and lemon balm) with a placebo in 93 breastfed colicky infants. 
Each infant received a standardized dose of extract or placebo at 2 ml/kg per day twice 
daily prior to breastfeeding for a 7 day trial period. A signifi cant reduction in crying 
time was observed in 85.4 of patients receiving the treatment extract and in 48.9 
of infants receiving the placebo. Interestingly, crying time was still reduced 2 weeks 
aft er the end of the trial in the intervention group. Th ere were no reported adverse 
side eff ects in either group.
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Nutritional Modulation

Modulating the diets of babies, whether breastfed or formula-fed, is oft en attempted to 
reduce infant fussiness. While breastfeeding exclusively does not seem to prevent colic 
(Cliff ord, 2002), nursing mothers may have success in reducing infant irritability by 
altering their nutritional intake. Hill et al. (2005) found that elimination from maternal 
diet of common allergenic foods (cow’s milk, soy, wheat, eggs, peanuts, tree nuts, and 
fi sh) was associated with a reduction in colic in breastfed infants. Both cruciferous veg-
etables (e.g., broccoli, caulifl ower) and chocolate in the maternal diet have been linked 
to colic in breastfed babies (Lust, 1996). Some food constituents, like essential fatty 
acids, may actually be desirable in higher amounts; though not directly connected to 
colic, maternal docosahexaenoic acid (DHA) levels have been associated with positive 
infant sleep patterning (Cheruku, 2002).

Certain formulas have been shown to reduce colic symptoms though no prospec-
tive studies evaluating prevention of colic have been published. Extensively hydrolyzed 
casein and whey formulas are both more eff ective than non-hydrolyzed cow’s milk for-
mulas in reducing crying times in colicky babies (Jakobsson, 2000; Lucassen, 2000) 
Studies do not support either soy and partially hydrolyzed formulas as options for colic 
reduction (AAP, 1998, 2000).

Probiotics and Prebiotics

Probiotics are “viable, defi ned microorganisms in suffi  cient numbers, which alter 
the microfl ora (by implantation or colonization) in a compartment of the host and 
by that exert benefi cial health eff ects in this host” (Schrezenmeier, 2001). Prebiotics 
are biological substances that increase the growth and activity of probiotic organ-
isms. Th ere are diff erences in the types and number of probiotic microorganisms 
colonizing the intestinal tracts of infants with colic versus those without (Savino, 
2004, 2005).

Savino et al. (2007) have evaluated the eff ect of probiotics and prebiotics on colic. In 
one trial, they compared a probiotic (Lactobacillus reuteri) with simethicone in a ran-
domized controlled trial in 90 exclusively breastfed colicky infants. Simethicone, a con-
ventional non-prescription medication, has been previously shown to be ineff ective for 
colic treatment (Garrison, 2000). Aft er the 1 month trial, 95 of the probiotic treatment 
group responded (no longer met Wessel criteria for colic) versus only 7 of the simethi-
cone group. Th e second study randomized 267 formula-fed infants to one of two arms 
(Savino, 2006). Th e treatment group was fed a novel partially hydrolyzed whey protein 
formula supplemented with prebiotic oligosaccharides and the control group received 
the standard formula (without prebiotics) and simethicone. Th e treatment group, aft er 
both 1 and 2 weeks, had a signifi cant reduction in crying episodes when compared with 
the control group.
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MANIPULATIVE AND BODY-BASED METHODS

Infant Massage

A Cochrane Database Systematic Review of infant massage acknowledged “evidence of 
benefi ts on mother–infant interaction, sleeping and crying, and on hormones infl uenc-
ing stress levels” (Underdown, 2006). Infant massage is eff ective in reducing excessive 
crying in even the most vulnerable of infants, including premature babies and cocaine-
exposed neonates (Field, 1995; Wheeden, 1993). Self-care is a important part of the heal-
ing power for many CAM modalities, including massage, and families can learn infant 
massage techniques for safe and eff ective use at home. Th is positive eff ect for soothing 
infants seems to be superior to simple vibration devices (Huhtala, 2000) and may be 
enhanced by the use of essential oils such as sesame seed oil (Agarwal, 2000). Whether 
this latter eff ect is related to the oil as aromatherapy or simply adds to the physical mas-
sage technique, or both, is unknown.

Osteopathy

Hayden and Mullinger (2006) evaluated cranial osteopathy for the treatment of 
infant colic in an open, controlled, prospective study. Twenty-eight infants received 
weekly OMT for 4 weeks, and parents reported a significant reduction in crying 
time and improvement in sleeping time in treated infants versus controls (no inter-
vention). Authors concluded that “this preliminary study suggests that cranial 
osteopathic treatment can benefit infants with colic; a larger, double-blind study 
is warranted.”

Chiropractic

Hewitt, in a 2004 publication, notes that the rationale for chiropractic treatment in 
colic is “that an ‘infant irritability continuum’ exists with contentment on one end and 
colic on the other. In between are various degrees of irritability, many of which may 
be the result of discomfort secondary to mechanical lesions in the infant’s spine and 
cranium . . .  the fussiness may be due to discomfort arising from mechanical lesions, 
also termed subluxations, in the infant’s spine and/or cranium. Subluxations may arise 
from in utero malposi-tion or from subtle trauma to the spine or cranium during the 
birth process” (Hewitt, 2004). A review of the chiropractic literature with respect to 
colic treatment includes two controlled single-blinded clinical trials, one uncontrolled 
prospective study and several case studies (Klougart, 1989; Wiberg, 1999). All but one 
published study suggest that there seems to be a positive eff ect of chiropractic spi-
nal manipulation for infantile colic. Th e one negative trial (Olaff sdottir, 2001) was a 
randomized, single-blinded, controlled study with a tremendous intention response. 
While nearly 70 of the treatment group improved, 60 of the control group similarly 
improved; this diff erence was not statistically signifi cant.
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Atopic Disorders
Atopic disorders, including asthma and food allergies, are widely considered to be ris-
ing in prevalence at epidemic rates (Asher, 2006). Practitioners report they are seeing 
many more infants today suff ering from early atopic signs (dermatitis, gastroesophageal 
refl ux, chronic rhinorrhea, and recurrent wheezing) than ever before. Some infants with 
colic develop signs and symptoms of atopy, including eczema, chronic rhinitis, and gas-
troesophageal refl ux. Research supports the fi nding that atopy may be responsible for 
symptoms of colic(Heine, 2006), although infants with colic do not necessarily develop 
atopy at higher rates than other babies later in life (Castro-Rodriguez, 2001). Th e atopic 
march, as it has come to be known, represents the natural tendency of children with 
early signs of allergic reaction to environmental stimuli (e.g., atopic dermatitis) to pro-
gress to more severe manifestations of allergic disease (e.g., asthma) (Spergel, 2003).

What predisposes certain infants to develop atopic symptoms? While it has long 
been appreciated that some are at higher risk for atopic disorders based on family his-
tory, we are only now recognizing how complicated the nature-nurture equation might 
be. Even single nucleotide polymorphisms (SNP’s, or very small DNA shift s) may not 
only account for the presence or absence of atopy in a given person, but may also aff ect 
the severity of disease, the likelihood of other atopic conditions developing, and the suc-
cess of various therapies (Negoro, 2006). A baby with a given genomic predisposition, 

WHOLE MEDICAL SYSTEMS

Homeopathy

According to a general practice homeopathy survey from Scotland, “Th e most fre-
quently prescribed medicines were for common self-limiting infantile conditions such 
as colic . . .” (Ekins-Daukes, 2005). Th ere are multiple homeopathic remedies used for 
newborn colic, including single remedies and pre-packaged combinations, and while 
frequently used by parents, there are no published research trials regarding the safety or 
effi  cacy of homeopathy for colic treatment available for review at the present time.

Case (Part 2): The parents return for a visit several weeks later. They have 
been using chamomile tea and gripe water with some success, and fi nd that 
the infant massage lessons they took are helping to calm their baby as well. 
While he is less fussy, he is now spitting up most of his feedings, though his 
mother is trying to avoid dairy and other common food allergens in her diet; 
they are still occasionally supplementing with an “easier-to-digest” cow’s 
milk formula. Furthermore, he is covered by a patchy, dry, red rash and has 
noticeable nasal congestion with a frequent nighttime cough.
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under certain environmental conditions, will manifest immune dysregulation, result-
ing in an imbalance between Th 1 dominant and Th 2 dominant responses (Kidd, 2003). 
Th 2 dominance leads to immune dysregulation marked by a proliferation of infl am-
matory cellular mediators (e.g., cytokines, interleukins, leukotrienes). Infl ammation 
involves excess mucous production and other clinically observable phenomena we call 
“allergies.”

Th e “hygiene hypothesis” is a popular current theory to explain why we are experienc-
ing a surge in atopic disease prevalence (Noverr, 2005). According to this theory, our 
environments are now too “clean”—we are not exposed to as many antigens (bacteria, 
fungal, viral) as previous generations. With a reduction in infectious exposure, cer-
tain individuals over time may produce altered gastrointestinal, immunologically active 
microorganisms, leading to a Th 2 immune shift  (Duramad, 2006). Numerous studies 
also have supported a correlation between early life antibiotic exposure and atopy (par-
ticularly wheezing) in children (Johnson, 2005; Kozyrskyj, 2007; Kummeling, 2007; 
Marra, 2006; Noverr, 2004; Th omas, 2006). Other environmental factors, too, have 
been implicated in triggering allergic responses. Th ese include immune and endo-
crine disrupting agents in air, water, food, and industrial products (Bornehag, 2004; 
Chalubinski, 2006; Sherriff , 2005).

CONVENTIONAL APPROACHES

Th e assessment of atopy in conventional pediatric practice may include measuring 
blood IgE response to common dietary allergens or prick skin testing. If testing reveals 
documented allergy, parents are advised to avoid the off ending food(s). Environmental 
modulation including household control of dust mites and discussion of pet exposure 
is sometimes employed. Classically, pharmaceutical agents including immunomodula-
tors (e.g., steroids) and antihistamines are used for symptom management of atopic 
conditions.

CAM THERAPIES

Many families turn to CAM therapies for their children suff ering atopic disorders 
(Bielroy, 2004; Braganza, 2003; Johnston, 2003; Ko, 2006; Reznick, 2002). Parents may 
be wary of potential adverse eff ects of conventional pharmaceuticals or may be inter-
ested in a more preventative approach. Th e most well-studied CAM therapies for both 
prevention and treatment of infant atopy are those that are biologically based. Other 
CAM approaches integrated include mind-body methods, manipulative and body-
based methods, and whole medical systems.

Mind-Body Methods

Th e stress connection to atopic expression is well documented. On a clinical level, psy-
chological stress has been demonstrated to exacerbate asthma in children (Bloomberg, 
2005; Wright, 2005). On a molecular level, anxiety is associated with an acceleration of 
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the pro-atopic Th 2 response in patients with atopic dermatitis (Hashizume, 2005). Th ese 
fi ndings provide a rationale for the use of mind-body medicine therapies for atopic dis-
orders. Self-hypnosis has been demonstrated by Anbar (2001, 2005) to be eff ective for 
the management of pulmonary conditions such as asthma, probably through the reduc-
tion of stress mechanisms. Similar results have been shown for children with eczema as 
well (Mantle, 1999).

BIOLOGICALLY BASED THERAPIES

Nutritional Modulation

For those infants at risk, exposure to certain foods in- and ex-utero may contribute to 
the development of atopy. We will focus on the following key areas: maternal pre- and 
post-natal antigen avoidance, breastfeeding, choice of infant formula supplementation, 
timing of solid food introduction, and fatty acid intake (both in breastfeeding mothers 
and in infants). General antigen avoidance (milk, soy, eggs, tree nuts, peanuts, shellfi sh) 
for the population as a whole is not supported by current data (Kramer, 2006). In fam-
ilies at highest risk (parents and/or siblings with signifi cant atopic history), avoidance 
of most highly-allergenic foods, especially peanuts and tree nuts, should be considered 
during pregnancy and during duration of breastfeeding. Th e AAP advises avoiding pea-
nuts and tree nuts for nursing mothers for maximal atopy prevention (Zeiger, 2003). If 
avoiding specifi c food groups, one must take great care to ensure proper compensatory 
intake of vitamins, minerals, and amino acids.

Th e AAP also supports breastfeeding as a means to reduce allergic disorders. 
Exclusive breastfeeding for 4 to 6 months is associated with a lower risk of develop-
ing atopic dermatitis, food allergy, allergic rhinitis, and asthma (Friedman, 2005; Kull, 
2005a, 2005b) If exclusive breastfeeding is not possible, the AAP recommends hydro-
lyzed protein formulas for high-risk babies (Zeiger, 2003). A Cochrane database sys-
tematic review supports this recommendation (Osborn, 2006a). Th ese formulas may 
contain extensively or partially hydrolyzed cow’s milk proteins (casein or whey), and 
there is debate about whether they are both equivalently eff ective in preventing atopic 
expression (Hays, 2005). Most experts currently recommend extensively hydrolyzed 
products, but cost and availability issues are factors. Th e AAP recommends against 
using soy formulas for atopic prevention in high risk infants (Zeiger, 2003); again, this 
contention is supported by a Cochrane database systematic review (Osborn, 2006b).

Th ere is no clear consensus guideline for treating infants who develop atopic symp-
toms, even in the absence of family history. Common practice includes advising exclu-
sive breastfeeding with maternal antigen avoidance, or, if not possible, using extensively 
hydrolyzed formulas.

When is the optimal time to introduce solid foods to infants for both the general 
population and those at high risk? Prevention of atopy seems to be the key focus in 
published trials. With increasing prevalence of allergic disorders, some experts are 
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advocating for delayed solid food introduction in all babies until 6 months, with the 
introduction of highly allergenic foods as follows: dairy products at 12 months, eggs at 
24 months, and peanuts, tree nuts and shellfi sh until 36 months. (80) Th ese guidelines 
are supported by other major US and European groups, but only for infants at high risk 
(Zeiger, 2003). Early solid feeding (prior to 4 months of age), particularly of gluten-
containing products, is associated with atopic disease as well as celiac disease (Norris, 
2005; Tarini, 2006). Th ere have also been several encouraging studies looking at the 
treatment of atopic disorders with nutritional modulation (avoiding specifi c food aller-
gens) (Fiocchi, 2004; Johnston, 2004; Lothian, 2006).

Recent studies have looked at the role of essential fatty acids in both preventing and 
reducing allergic disease. Atopy can be prevented when mothers ingest higher amounts 
of omega-3 polyunsaturated fatty acids (Puff s) (Denburg, 2005). It also appears that 
babies who ingest breast milk relatively rich in omega-3 are less likely to develop aller-
gic symptoms (Oddly, 2006; Wigan, 2006). Th is eff ect is most evident in those babies 
at highest risk genetically. Th e results of directly feeding infants PUFAs are not as clear. 
Some studies of dietary modifi cation with omega-3s PUFAs in children at high risk dem-
onstrated reduction in atopy (Mihrshahi, 2004; Peat, 2004), and another study showed 
improvement with supplementation of evening primrose oil, an omega-6 PUFA (Biagi, 
1988). Perhaps it is the balance of the two that is most important, and one must also take 
into account pre-existing dietary defi ciencies and genomic factors. More research is 
clearly needed in this realm before universal recommendations can be made.

Probiotics

Randomized controlled trials have demonstrated that probiotics (Lactobacillus GG) 
given prenatally to women and then postnatally to either breastfeeding mothers or 
directly to formula-fed infants can reduce the incidence of atopic dermatitis by half in 
those infants at high risk for up to 7 years postnatally (Kalliomaki, 2001, 2003, 2007). 
Prebiotics have also been shown to prevent eczema in a vulnerable infant population 
(Moro, 2006). Several randomized controlled trials have pointed towards a positive 
eff ect of probiotics and prebiotics on the course of atopic dermatitis (Passeron, 2006; 
Rosenfeldt, 2003; Viljanen, 2005; Weston, 2005), though one publication reported no 
such eff ect (Brouwer, 2006). More research is needed to determine the ideal doses and 
types of pre- and probiotics for atopy prevention and treatment.

MANIPULATIVE AND BODY-BASED METHODS

Most of the studies of manual therapies for atopic disorders are for the treatment of asthma. 
A 2005 Cochrane Database Systematic Review of all manual therapies for asthma identi-
fi ed only three trials with acceptable methodology for review, including two on chiroprac-
tic and one on massage (Hondras, 2005). Th e authors concluded that “there is insuffi  cient 
evidence to support or refute the use of manual therapy for patients with asthma.”
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Therapeutic Massage

One published trial of massage for asthma demonstrated that children in the inter-
vention group had less anxiety and improved pulmonary function testing com-
pared with a relaxation therapy control group (Field, 1998). A small, controlled trial 
of massage for atopic dermatitis yielded positive results, too, as treated children’s 
clinical skin measures, affect and activity level significantly improved (Schachner, 
1998).

Osteopathy

Guiney, Chou, Vianna, and Lovenheim (2005) conducted a randomized controlled trial 
demonstrating the eff ect of OMT for pediatric asthma. Th e treatment group showed 
a statistically signifi cant improvement in peak expiratory fl ow rates. In another small 
controlled trial of OMT for childhood asthma, Bockenhauer, Julliard, Lo, Huang, and 
Sheth (2002) found that some measures of pulmonary function in the intervention 
group (compared with control) improved while others did not.

Chiropractic

Published trials of chiropractic for pediatric asthma treatment are few and generally 
negative. One study reported that children in the intervention group noted improved 
quality of life and decreased asthma severity but also demonstrated “no important 
changes in lung function or hyperresponsiveness at any time” (Bronfort, 2002). Two 
other randomized trials of chiropractic for asthma demonstrated no statistically 
or clinically relevant eff ect compared with control measures (Balon, 1998; Nilsson, 
1995).

WHOLE MEDICAL SYSTEMS

Homeopathy

According to Colin (2006), “Allergies, especially respiratory allergies, are one of the 
indications for which homeopathic treatment is most frequently sought.” Th e author 
presents a summary of 147 cases of respiratory allergy treated in a private homeopathic 
practice as evidence of success with the treatment. He notes that only seven patients 
did not improve with treatment in this case series. He comments that “Lycopodium, 
Pulsatilla and Sulphur were most frequently prescribed for ENT allergies and that 
there was no predominantly prescribed remedy in the pulmonary allergy group.” 
White et al. (2003) published a randomized, double-blinded, placebo-controlled 
study of individualized homeopathy combined with conventional therapy for the 
treatment of childhood asthma. Th e authors concluded that there was no evidence in 
this group of a superior eff ect of homeopathy versus placebo in the integrative treat-
ment of asthma.
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IMMUNIZATION

Perhaps no subject in primary care practice today draws more attention and debate 
than vaccination. Historically, some holistic groups have always questioned immuniza-
tion, but public health agencies and conventional pediatric associations in many coun-
tries today include the development of herd immunity as a cornerstone of preventative 
health policies. Almost all public educational institutions (based on state laws) require 
specifi c immunizations for entry, though all states allow for medical exemption, most 
(48) allow for religious exemption, and some (20) allow for philosophical exemption 
(parent and patient choice) (VaccineEthics.org, 2007). Furthermore, third-party payors 
(health insurers) are starting to expand “pay-for-performance” models based in part by 
a practice’s vaccine coverage (percent of patients “appropriately” vaccinated).

Th ere are several issues informing the vaccine debate. Th ere are biological questions 
about the infl uence of immunization on infant immune/neuroimmune regulation. Th ese 
questions center on both particular vaccine antigens and other biological substances 
used as preservatives (Offi  t, 2003). Vaccine antigens and their additional components 
do in fact induce immune modulation. Th is is, of course, the intended eff ect of immu-
nization—to stimulate a strong enough immune response to a given antigen to induce 
immunity so the child does not develop the targeted infectious disease upon exposure. 
Following logically, given a specifi c genomic predisposition and environmental cir-
cumstances, vaccine antigens can also induce undesirable immune and other biological 
eff ects. All studies used for vaccine licensing include lists of adverse eff ects, though rare, 
and noted adverse reactions include seizures (Geier, 2004), wheezing (Belshe, 2007), 
and arthritis (Asakawa, 2005). Vaccine additives, which include 2-phenoxyethanol, 
phenol, thimerosal (ethyl mercury), various aluminum compounds, formaldehyde, 
antibiotics, egg and yeast proteins, gelatin and albumin, are included to either enhance 
immune response or preserve the product from contamination (Offi  t, 2003). Some 
of the preservative compounds also stimulate the immune response in animal mod-
els, including heavy metal-based compounds such as thimerosal and aluminum that 
have known immune and neuroimmune dysregulation properties (Havarinasab, 2006; 
Hornig, 2005; Petrovsky, 2004). Th e diffi  culty has been in conclusively demonstrating 

Case (Part 3): With the careful elimination of dairy from Mom’s diet and the 
introduction of probiotics and essential fatty acids, the baby returns for his 
four-month visit with reduced eczema and GE refl ux, no coughing, and only 
occasional rhinorrhea. However, given his continued symptoms and a report-
edly “bad reaction” (high fever, severe irritability, poor feeding) after his fi rst 
set of immunizations, his parents wonder whether it’s prudent to delay fur-
ther vaccination at this point in time.
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Otitis Media
One of the most common reasons parents visit pediatricians is for the evaluation and 
treatment of ear infections (acute otitis media or AOM). AOM is the most common 
infection for which antibacterial agents are prescribed for children in the United States. 
Th ere are billions of dollars spent yearly on prescriptions medications for AOM, and 
there is great concern about the appropriate use of antibiotics for the condition in an 
age when we are witnessing increasing rates of microbial resistance to anti-infectives 
(AAP, 2004).

Th ere is a known association of AOM with URIs; less certain is the connection to 
teething. Anecdotally, many parents will report that teething seems to trigger ear infec-
tions in their infants. It is unclear whether teething simply causes ear pain or actually 
predisposes to Eustachian tube dysfunction. Th e main concern in these families regard-
ing AOM is the need, regardless of cause, for quick and eff ective pain relief as well as 

these eff ects in children. Given the links between immune dysregulation and the devel-
opment of atopic phenomena, a growing number of practitioners are concerned about 
the potential contribution of vaccines in a subset of children to disease expression. 
Clearly, much more research is needed in this area.

Ethically, the immunization issue involves the principles of human rights and the 
common good (individual rights versus state/societal rights) and of informed con-
sent (risk-benefi t decisions, exemptions, and waivers). Integrative practice is in part 
grounded in the tenets of individualizing care and in supporting a relationship-cen-
tered, open approach to child wellness care. Practitioners even in conventional circles 
are urged not to dismiss families who wish to alter standard vaccine practice and are 
encouraged to discuss risk and benefi ts in an open-minded manner (Diekema, 2005). 
But prevention is a key concept, too, and most integrative pediatricians concur that 
vaccines eff ectively prevent disease. In fact, it is in part the near-disappearance of vac-
cine-preventable diseases like polio and measles that have led some parents to conclude 
that the risks of their children developing the disease are outweighed by the perceived 
risks of developing vaccine-related illnesses. How does one reconcile the scientifi c and 
ethical principles noted above when there is so much uncertainty? In the “real-world” 
practice of integrative primary care, parents and practitioners communicate and debate 
risks and benefi ts, and we develop a plan that best serves each individual child.

Case (Part 4): The now 6-month-old baby has developed a series of acute ear 
infections with persistent middle ear fl uid, which seem to be associated with 
the onset of teething and frequent upper respiratory infections. Both you 
and his parents would like to avoid antibiotic use and surgical intervention if 
possible. What are your other options?
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prevention of chronic serous otitis media (CSOM), or persistent middle ear fl uid. Th e 
latter is the most common reason for elective surgery in children (other than circumci-
sion) in the United States (Kogan, 2000).

CONVENTIONAL APPROACH

Although widely debated, the use of antibiotics for AOM is currently the standard of 
care for children under 2 years old in the United States. Indeed, for many older chil-
dren, antibiotics are oft en prescribed for acute otitis media. Th ese practices are less 
certain in other parts of the world. Concern regarding the development of antibiotic 
resistance has led more practitioners to develop an interest in integrating CAM ther-
apies for the treatment of AOM (MacKay, 2003). Additionally, many parents use and 
practitioners recommend over-the-counter remedies for URI and teething symptoms. 
Th e use of these products in infants is not recommended due to concerns about lack of 
effi  cacy and potential for harm (Public Health Advisory, 2007), so that safe and eff ec-
tive alternatives for pain management are desirable. Th e conventional management of 
CSOM includes a wait-and-see approach, and if fl uid persists for some length of time, 
myringotomy and pressure-equalizing tube placement is advised (American Academy 
of Family Physicians, 2004). Even this approach, however, is under scrutiny as to when 
and whether benefi ts outweigh risks (Lous, 2005).

CAM THERAPIES

In integrative care, the goal is primarily prevention of otitis media, and secondarily 
the use of naturally based methods for symptom management to optimize children’s 
inherent healing mechanisms. Eff ective preventative measures include breastfeeding 
(Duncan, 1993) and avoiding environmental triggers like second-hand smoke and air 
pollution (Adair-Bischoff , 1998; Brauer, 2006). Regarding symptom management, we 
encourage parents to view URI and AOM symptoms (fever, congestion, rhinorrhea, 
cough) as the body’s way of fi ghting infection. Natural viral infections theoretically 
allow for natural immune system development. Of course, one must consider the degree 
of symptoms and the possibility of overwhelming bacterial infection requiring the use 
of pharmaceutical agents including antibiotics. Pain relief—alleviating the suff ering of 
children with AOM—is paramount as well and not to be dismissed lightly. Commonly 
used CAM therapies for otitis media management include biologically-based therapies, 
manipulative and body-based methods, and whole medical systems.

BIOLOGICAL-BASED THERAPIES

Botanical

Botanically based naturopathic topical ear drops have been shown to be eff ective and 
safe in prospective, randomized, and controlled trials (Sarrell 2001, 2003). Th e specifi c 



610 CLINICAL APPLICATIONS IN INTEGRATIVE PEDIATRICS

product tested included the following extracts: allium sativum, verbascum thapsus, 
calendula fl ores, hypericum perfoliatum, lavender and vitamin E, in an olive oil base. 
Th ese components have anti-viral, anti-bacterial, anti-fungal, and anti-infl ammatory 
properties. Th is topical botanical combination appears to be as eff ective for acute otitis 
media pain relief as prescription anesthetic ear drops with or without concurrent antibi-
otic use. No adverse eff ects were reported in these two trials. Th is approach seems to be 
a reasonable complement for AOM management during a time of observation without 
antibiotic use if clinically warranted.

Nutritional

Cod liver oil, which contains omega-3 essentially fatty acids as well as vitamins A and 
D, was studied in combination with selenium (an antioxidant mineral), in a small pilot 
trial for prevention of AOM (Linday, 2002). Eight children, serving as their own histor-
ical controls, received this combination of nutritional supplements for one “OM season” 
and were noted to receive antibiotics for signifi cantly fewer days than in the prior “OM 
season.” Larger, controlled trials are needed before general recommendations can be 
made.

Larch arabinogalactans, polysaccharides made up of galactan backbones with side-
chains of galactose and arabinose sugars, have been linked in one report to decreased 
frequency and severity of pediatric AOM (D’Adamo, 1996). Larch arabinogalactan is a 
source of dietary fi ber and also serves as a prebiotic, or substrate for growth of probiotic 
organisms. Whether its immune stimulating eff ects are via this mechanism or others 
is unclear.

Probiotics

When used, antibiotics cause signifi cant gastrointestinal morbidity in children. 
Antibiotic-associated diarrhea (AAD) has been clearly demonstrated to be lessened 
by the preventive use of probiotics (Johnston, 2007). Whether this is particularly true 
or not with respect to AOM treatment has not been studied, but there is no reason 
to believe probiotics would not be helpful in this scenario. Which strain(s) and what 
dose(s) are safe and eff ective for AAD in children is debatable and worthy of further 
research.

MANIPULATIVE AND BODY-BASED METHODS

Osteopathy

Osteopathic manipulative treatment (OMT) has been studied in two published trials 
for preventing recurrent otitis media, with the goal of decreasing the need for surgical 
intervention for CSOM and recurrent AOM. Degenhardt and Kuchera (2006) treated 
eight children with recurrent AOM in an uncontrolled, pilot study. Patients received 
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weekly OMT for 3 weeks; intervention was performed in a complementary manner, 
concurrently with traditional medical management. Five children had no recurrence of 
symptoms, and only one required myringotomy and tube placement surgery at 1-year 
follow-up.

Mills, Henley, Barnes, Carreiro, and Degenhardt (2003) performed a prospective, 
controlled trial of OMT in 57 children with recurrent AOM. Th e control group received 
routine pediatric care and the intervention group OMT plus routine care for nine visits 
over a 6 month study period. Children receiving OMT has signifi cantly fewer episodes 
of AOM, surgical procedures and “surgery-free months.” No adverse reactions were 
reported.

Chiropractic

Although prevention of recurrent AOM and treatment of CSOM are both frequent 
reasons for pediatric chiropractic visits, there is little published data regarding the 
safety and effi  cacy of this practice. Most reported trials demonstrating success are 
uncontrolled, non-randomized case-studies (Froehle, 1996; Fysh, 1996). Sawyer, Evans, 
Boline, Branson, and Spicer (1999) demonstrated the feasibility of performing a ran-
domized study of active chiropractic spinal manipulative therapy (SMT) or placebo 
chiropractic SMT. Th ere are no RCT trials of chiropractic SMT for otitis media available 
for review on NCBI PubMed.

WHOLE MEDICAL SYSTEMS

Homeopathy

Two published studies evaluated the use of individualized homeopathic remedies for 
treatment of AOM in children. A group from Switzerland found that pain resolution was 
signifi cantly faster in homeopathically-treated children than in controls (Frei, 2001). A 
US study reported that children receiving individualized homeopathic remedies had 
more signifi cant reductions in symptoms (pain) at 24 and 64 hours than in placebo-
controls (Jacobs, 2001). Th ere is diffi  culty, of course, in extrapolating the importance 
of these positive fi ndings of individualized treatments to a larger, generalized pediatric 
population. However, the study design mechanism does take into account the actual 
practice of homeopathy, which is based on individualizing remedies.

Case (Part 5/Conclusion): Now approaching his fi rst birthday, our young 
patient and his family are thriving. With continued dietary vigilance and 
judicious use of topical herbals, homeopathy and manipulative therapy, the 
baby is growing and developing as expected, and everyone is looking forward 
to an exciting second year.
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Conclusion
Th e integration of CAM therapies into primary care pediatric practice is well illustrated 
by the case discussion threaded throughout this chapter. CAM therapies are being more 
frequently utilized in the pediatric population, and primary care pediatricians are in an 
ideal position to work with families to explore all safe and eff ective remedies. Evidence 
supporting the use of CAM therapies for common pediatric conditions has steadily 
increased in volume and improved in quality. While we clearly need additional research 
examining the safety and effi  cacy of all therapies for these common childhood condi-
tions, evidence to date supports the judicious use of specifi c CAM therapies. Primary 
care practitioners, in ideal position to adopt and advocate the medical home paradigm, 
should engage their patients and families in respectful, collaborative dialogue regard-
ing the use of CAM therapies. As the number of children with special healthcare needs 
grows, and as more families develop an interest in a holistic model of care for prevention 
and treatment, integrative primary care is poised to become the standard of children’s 
healthcare.

Internet Resources
AAP Provisional Section on Complementary, Holistic and Integrative Medicine:
  http://www.aap.org/sections/CHIM
AAP National Center of Medical Home Initiatives for Children with Special Needs: 
 http://www.medicalhomeinfo.org
Center for Medical Home Improvement: http://www.medicalhomeimprovement.org
Th e Collaborative on Health and the Environment: http://healthandenvironment.org
Commonweal: http://www.commonweal.org
Environmental Working Group: http://www.ewg.org
Environmental Health News: http://www.environmentalhealthnews.org
Th e Green Guide (National Geographic): http://www.thegreenguide.com
Healthy Child Healthy World: http://healthychild.org
Institute for Children’s Environmental Health: http://www.iceh.org
Integrative Pediatrics Council:
http://www.integrativepeds.org
Th e National Environmental Education & Training Foundation: http://www.neetf.org
Teleosis Institute: Green Health Care—Ecologically Sustainable Medicine: 
 http://www.teleosis.org
Th e Whole Child Center
http://www.wholechildcenter.org
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http://healthychild.org
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http://www.integrativepeds.org
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Integrative Pediatric Pulmonology

JOHN D. MARK

KEY CONCEPTS

Pediatric lung disorders such as asthma are common in children  ■

and most pediatric health care practitioners will care for children 
with lung problems.
Pediatric lung disorders have both an acute and chronic compo- ■

nents, thus making an “integrative approach” ideal since conven-
tional therapies (such as medication) as well as complementary 
and alternative therapies (such as diet and mind-body therapies) 
are helpful in the management of these disorders.
Oft en treating pediatric pulmonary problems with complemen- ■

tary and alternative therapies will result in the decrease or dis-
continuation of conventional medications (decreasing the does 
or need for inhaled corticosteroids [ICS] in children with asthma 
as an example).
Th ere is a growing body of scientifi c literature in pediatric pul- ■

monary disorders that support the use of mind-body medi-
cine, dietary supplements, nutrition, and life style changes that 
improve these conditions by reducing symptoms and decreasing 
the possible side eff ects of conventional medications.
Th erapeutic suggestions for two common pediatric pulmonary  ■

disorders, asthma and cystic fi brosis, are presented at the end of 
this chapter illustrating how an integrative approach could be 
utilized.

■



Overview

Integrative medicine combines treatments from conventional medicine and CAM 
for which there is evidence of safety and eff ectiveness. Th ese various treatments 
including conventional medications along with dietary supplements, mind-body 

therapies, manipulative therapies, and acupuncture are commonly used in children with 
pulmonary problems. As an example, in a review of surveys of children with asthma, the 
most common chronic pediatric pulmonary disorder with an incidence of 5.8 (Elder 
et al., 2006), it was found that 33–89 of the children used CAM therapies (Slader, 
Reddel, Jenkins, Armour, & Bosnic-Anticevich, 2006). Since childhood asthma is not 
one disease but a spectrum of symptoms and clinical presentations and the diagnosis 
is made based on history, physical exam, and assessment of airway reversibility, many 
children who may have asthma like symptoms may be given various CAM therapies as 
well. Th e treatment of asthma and other chronic pulmonary problems (including cystic 
fi brosis, chronic lung disease of the newborn, sleep disordered breathing and chronic or 
recurrent pneumonia/bronchitis) begins with developing therapies for the child by the 
health care provider, the family, and the child as a team. Th e primary goal is to reduce 
symptoms and exacerbations by using a variety of therapies.

Pediatric pulmonary disorders in children are thought to have multiple causes 
including infection, nutritional defi ciencies (or excess such as in obesity), environ-
mental exposures, and the child’s genetic predisposition. Th erefore the therapies may 
include conventional medications, environmental controls, life style modifi cation such 
as exercise and weight control, with the goal to reduce symptoms, promote health and 
minimize potential for adverse eff ects of medications. CAM may also assist the patient, 
the family and the health care team in obtaining this goal by adding non-medical ther-
apies such as dietary supplements, mind-body therapies, homeopathic medicines, and 
traditional Chinese medicine. By using conventional and CAM therapies in an “inte-
grative medicine” approach, the management and improvement of many pediatric pul-
monary disorders may be obtained in a safe and effi  cacious manner.

Integrative medicine is using both conventional and non-conventional ther-
apies in which there is evidence of safety and effectiveness.

Pathophysiology of Pediatric 
Pulmonary Disorders

Pediatric pulmonary disorders as mentioned above are common. Th ese disorders 
include problems in lung growth, development, and repair such as bronchopulmonary 
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dysplasia primarily seen in babies born prematurely. Respiratory infections (pneumo-
nia, bronchiolitis, croup, etc.) are the number one cause of pediatric hospitalizations 
and are the second leading cause of death in children under 5 years. Asthma is the most 
common chronic pediatric pulmonary disorder and the number one reason for school 
absenteeism. In addition, factors including environmental exposure and air pollution 
may exacerbate and play a role in asthma and other chronic lung disorders. Finally, the 
care and impact of the child with chronic lung disease such as cystic fi brosis, asthma, 
and sickle cell disease make pediatric pulmonary disorders an area where practitio-
ners will have frequent exposure whether in a pediatric primary practice setting or 
tertiary medical facility. Asthma, in particular, may cause many respiratory symp-
toms found in other pulmonary disorders. One may fi nd acute respiratory distress, 
dyspnea (shortness of breath), exercise diffi  culties, disruptive sleep, chronic cough, 
acute and recurrent pneumonia, atelectasis (airway collapse), poor growth, need for 
acute and chronic medications and signifi cant socioeconomic expense in children 
with asthma depending on the severity and the age of the patient. In the following 
sections, therapies for asthma will be outlined since many of the same integrative (con-
ventional and CAM) therapies may be applicable to other pediatric pulmonary disor-
ders with similar symptoms and aspects of disease. Th ese signs and symptoms include 
chronic cough, congestion, exercise limitation, and nutrition limitations (allergies and 
sensitivities).

Asthma Mechanism
Asthma is a complex and heterogeneous disease with many phenotypic expressions; 
oft en it is diffi  cult to even make the diagnosis especially in young children since some 
children who wheeze as infants, may no longer wheeze aft er age 6 years (Martinez et 
al., 1995). Since asthma is a multi-factorial disease, it is likely to be the result of interac-
tions between a genetically determined predisposition to allergic diseases and environ-
mental factors that serve to enhance infl ammation of the lower airway. Genetic factors 
include regulation of cytokines that control the production of IgE, along with poly-
morphisms in genes that regulate airway tone and repair mechanisms for acute inju-
ries (Gern & Lemanske, 2003). It has been shown (Bisgaard, 2004) that environmental 
factors, especially exposures in early infancy, may play a major role in the development 
of the immune system. Such exposures include microbial products, food and aeroaller-
gens, stress, and infections such as RSV and rhinovirus. Th ese exposures may help the 
immune system to mature so that allergies are less likely to occur. However, if asthma 
or allergies are already present, then a respiratory infection may actually cause damage 
to the lungs and increase infl ammatory responses in the lower airway, which then may 
promote the development of asthma.

Asthma was once thought to be primarily a problem with excessive mucus produc-
tion and bronchial smooth muscle contraction causing swelling and airway obstruc-
tion. It is now believed to be caused by infl ammation and its resultant eff ects on airway 
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structure leading to the development and persistence of asthma. Airway plugs found at 
post mortem exams consist of mucus, serum proteins, infl ammatory cells, and cellular 
debris. Th e airways are infi ltrated with various infl ammatory cells including eosinophils 
and mononuclear cells. Th e other fi ndings include damage done at the epithelial cell 
level with cellular leakage in the microvascular space. Th e increase mucus production 
is due to increased number of goblet cells. Th e smooth muscle is hypertrophied and is 
characterized by new formation of vessels, and an increase of interstitial collagen. Th ese 
fi ndings are important in the theory that this chronic infl ammation may ultimately lead 
to irreversible changes in the airway. Th is remodelling and fi brosis of the airway has 
lead medical practitioners to advocate the use of medications early in the treatment of 
asthma, however, it is not known which children will go on to develop the irreversible 
changes even with anti-infl ammatory medications such as ICS.

Asthma-Conventional Therapies
Th ere are now evidence based guide lines for the pharmacological treatments for infants, 
pre-school children, and older children with asthma. Th ese recently updated guide-
lines and classifi cations of asthma severity along with suggested therapies are from the 
National Asthma and Education Program through the National Institutes of Health 
(NIH, 2007). Th e individual therapies will not be discussed but may be found in a recent 
review (Milgrom, 2006). Th e use of controller medications, such as ICS, are the main-
stay of chronic asthma in children and adults, and have made a signifi cant impact in the 
care of children with chronic asthma. Th eir clinical eff ects include reduction in severity 
of symptoms; improvement in asthma control and quality of life; improvement in lung 
function (such as peak fl ow and spirometry); diminished airway hyperresponsiveness; 
prevention of exacerbations; reduction in systemic corticosteroid courses, emergency 
department care, hospitalizations, and deaths due to asthma; and possibly the attenua-
tion of loss of lung function in adults.

However, patients and families are aware of the potential side eff ects and complica-
tions of chronic steroids use, even if only given by inhalation. Patients and families 
will oft en withhold this type of medication in favor of non-pharmacological treat-
ments. Th is reluctance, in addition to the potential overuse of short acting inhaled 
β2-agonists (SABA), may lead to the under-treatment of children with asthma. By 
using both conventional and CAM therapies, the integrative approach may actually 
lead to better adherence and control of asthma in children, but this has yet to be 
studied.

Acute or chronic respiratory problems should always be evaluated by medi-
cally trained health care provider before any CAM therapies be started.
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Asthma-Integrative Approaches

MIND-BODY THERAPIES

Mind-body therapies have been used in the treatment of asthma in various ways. 
Th ey are at times referred to as cognitive behavioral therapies and encompass sev-
eral approaches. Research in this area started in the early 1960s, and approaches have 
included relaxation therapy, breathing exercises, biofeedback, and hypnosis/guided 
imagery. Th e theory behind using mind-body therapies is based on the infl ammatory 
process that can be triggered by the autonomic nervous system through emotions. It 
has been reported that stress, particularly in children with asthma from lower socio-
economic levels, is associated with higher morbidity and cytokine levels attributed to 
airway infl ammation (Chen et al., 2006). In addition to anxiety, stress has been shown 
to infl uence the immune response and may promote an increase sympathetic activity, 

----------------------------------------------------------------------------------------------------
Prior to relaxation therapies, belly breathing is often taught

Explain to child that there are two ways of breathing.• 
One way is to breathe from the chest; the other way is to breathe from the • 
diaphragm.
Many people use a combination of chest and diaphragm breathing through-• 
out the day.
“When we use our chest to breathe our body can cause uncomfortable • 
bodily sensations and make it diffi cult to breath. Belly breathing, on the 
other hand, helps us become relaxed. So, one way to help us breath is to 
breathe from the belly rather than from the chest.”
Instruct the child to sit comfortably and model for the child how to breathe • 
with the diaphragm. Take a deep abdominal breath (inhale for a count of 
4) and release the air slowly (exhale for a count of 4).
Place your hand on your belly and direct the child’s attention to the expan-• 
sion of your belly as you inhale and the falling of the abdomen as you 
exhale. Instruct the child to try several deep abdominal breaths, noticing 
the difference in the way the breathing and the body feels.
Identify feelings associated with relaxation—sleepy, warm, tingly—after • 
the breathing exercise.

Ask child if he/she had any diffi culties with this breathing. When the 
child is comfortable with belly breathing, you may proceed to relaxation 
techniques.
-----------------------------------------------------------------------------------------------------
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BIOLOGICAL THERAPIES 
(NUTRITION AND HERBAL SUPPLEMENTS)

Nutrition

Th e role of nutrition in the development of asthma is thought to be important. Since 
the diet is the major source of antioxidants, suboptimal intake during airway growth 

augment IgE production, shift  from a TH1 to TH2 allergic type response and promote 
airway infl ammation without overt symptoms (Marshall, 2004). Studies have also 
shown that using diff erent types of cognitive behavioral therapies such as relaxation, 
story telling, and self-hypnosis may decrease symptoms and medication use (Kohen 
& Wynne, 1997). Th is can be accomplished by a team approach as well as referring to 
specialist such as a psychologist. During a 3-year period, one pediatric pulmonary cen-
ter reported instructing 72 children (average age 11.6 years) in self-hypnosis and 82 
reported improvement or resolution in symptoms such as anxiety, asthma, chest pain, 
dyspnea, habit cough, sighing, and vocal cord dysfunction (Anbar & Hummell, 2005).

The use of breathing exercises may be considered a type of mind-body ther-
apy. It has been known that dysfunctional breathing has been associated with 
asthma symptoms since the 1960s. The use of breathing exercises in control-
ling asthma symptoms has been taught and promoted by the American Lung 
Association and the Centers for Disease and Prevention through the Open 
Airways for Schools (OAS) where belly breathing (diaphragmatic breathing) 
is taught as one of the lessons for doing well at school. Other types of breath-
ing exercises and breathing retraining have been used in the management 
of asthma. One specifi c form of breathing therapy, known as the Buteyko 
breathing technique, has been thought to help asthma my decreasing the 
respiratory rate, allowing carbon dioxide to increase resulting in broncho-
dilation. A Cochrane review concluded that breathing exercises for asthma, 
such as Buteyko, yoga, and diaphragmatic breathing, led to decreased use 
of SABA and a trend towards improvement in quality of life, but not in 
decreasing the amount of anti-infl ammatory medications, reducing airway 
reactivity or improving lung function (Holloway & Ram, 2004). The use of 
mind-body therapies has also included prayer in many CAM questionnaire 
studies. Prayer, at this time, has not been studied in asthma in children or 
adults with pulmonary disorders as a CAM therapy. In conclusion, if used 
with conventional therapies, various mind-body modalities appear to be 
safe and possibly effi cacious in treating chronic asthma and possibly other 
chronic pulmonary disorders such as habit cough, dyspnea, and chronic lung 
disease such as cystic fi brosis.
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may lead to airway damage and reduced airway compliance. It has been hypothesized 
that in industrialized countries there had been an increase in atmospheric pollution 
and exposure to cigarette smoke, and a decrease in vegetable and fruit consumption. 
Th is could then lead to a dietary defi cient in antioxidants and increase susceptibility to 
oxidant damage (Devereux & Seaton, 2005). Th is reduced consumption of foods rich in 
antioxidants has been accompanied by the decrease in dietary intake of oily fi sh (tuna, 
herring, mackerel, trout, and salmon) and fi sh oil (cod liver oil) which are high in n-3 
polyunsaturated fatty acids (PUFAs), mainly eicosapentaenoic acid (EPA) and doco-
sahexaenoic acid (DHA). Th is reduction in n-3 PUFAs was also observed at the same 
time as an increase in the intake of n-6 polyunsaturated fatty acids which are present in 
margarine and vegetable oils. It has been hypothesized that the consequence of increas-
ing n-6 and decreasing n-3 PUFA intakes may result in increase arachidonic acid and 
prostaglandin E-2 production with consequent increase in atopic TH2 sensitization, 
asthma and atopic disease (Black et al., 1997).

Th ere have been epidemiological studies showing the benefi cial association between 
fruits, vegetables and other antioxidant rich foods. One study investigated 690 children 
taking in a traditional Mediterranean diet characterized by in increase in plant foods 
such as fruits and vegetables, bread and cereals, legume and nuts (all sources of dietary 
antioxidants) and where the primary oil was olive oil. Eighty percent of these children 
were eating fresh fruit and 68 were eating vegetables twice and day. Th is diet was 
found a to be protective for wheezing and atopy (Chatzi et al., 2007). Th e Children’s 
Health Study (10 year longitudinal study of respiratory health in over 2000 schoolchil-
dren around Los Angeles, CA) used a cross sectional analysis of dietary intake data to 
look at the eff ect of antioxidant vitamin intake on lung function comparing low intake 
with a high intake (Gilliland et al., 2003). Fruit and vegetable intake was monitored 
using servings per day. Th is study showed that low intake of antioxidant vitamins had 
adverse eff ects on lung function among both boys and girls. Th e eff ects of vitamins A, 
C, and E appeared to be independent of asthma status. Th e defi cits found in this study 
were felt to be clinically signifi cant.

Another study (Burns et al., 2007) examined the association of dietary factors (fruit, 
vegetables, vitamin C, vitamin E, beta-carotene, retinol, and n-3 PUFA) in 2112 high 
school students in the United States and Canada. It as hypothesized that fruits, anti-
oxidants, and other micronutrients may prevent or limit the infl ammatory response 
of the respiratory system by reducing reactive oxygen species and inhibiting lipid per-
oxidation. Since adolescents oft en have poor dietary habits, this group of children may 
have lower lung function and decreased pulmonary function. In reviewing completed 
questionnaires, it was found that dietary fruit and vegetables, vitamin E, vitamin A, beta 
carotene, and n-3 PUFA were low in one third or more of the students. Low fruit intake 
was associated with lower lung function measuring the forced expiratory volume in 
one second (FEV1) compared with higher intake as well as increased report of chronic 
bronchitis type symptoms and asthma. Low vitamin E intake was also associated 
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with increased report of asthma and low dietary n-3 PUFA also had increase report 
in chronic bronchitis type symptoms, wheeze and asthma compared to higher intake. 
Th e authors conclude that lower pulmonary function, chronic cough and wheeze were 
found more oft en in adolescents with low dietary micronutrient intake. Th e promoting 
of fruit and fi sh consumption in addition to vitamin supplementation may be impor-
tant to ensure adequate intake of antioxidants and n-3 PUFA in this group of rapidly 
growing children.

However, dietary antioxidant defi ciency infl uencing lung health through immu-
nomodulatory and decreased antioxidant mechanism using interventional studies in 
established disease (such as asthma) have been not shown signifi cant improvement. In 
a Cochrane meta-analysis of nine randomized controlled trials conducted in adults and 
children with established asthma, concluded that there was no consistent eff ect of n-3 
PUFA supplementation on asthma symptoms, asthma medication use, lung function 
or bronchial hyperresponsiveness (Woods, Th ien, & Abramson, 2002). Th ere has been 
some evidence that fi sh oil supplementation has a protective eff ect on exercise induced 
bronchoconstriction (EIB) which may be attributed to its anti-infl ammatory proper-
ties. In a study of 16 young adult asthmatic patients with documented EIB where one 
group (n = 8) received fi sh oil supplementation (EPA and DHA) and the other group 
(n = 8) were given placebo. Pre-exercise and post-exercise measurements were assessed 
and it was found that the fi sh oil diet improved pulmonary function to below the diag-
nostic EIB threshold with a concurrent reduction in bronchodilator use. Biomarkers of 
infl ammation using induced sputum and activated polymorphonuclear leukocytes for 
eicosanoid metabolites, prostaglandin D2, and cytokines were reduced in the subjects 
on the fi sh oil diet. It was felt that fi sh oil supplementation may represent a poten-
tially benefi cial intervention to asthmatic subjects with EIB (Mickleborough, Lindley, 
Ionescu, & Fly, 2006).

It may be that dietary intervention such as increased antioxidant intake might 
be particularly important during pregnancy and early childhood. However, this has 
yet to been shown in a published study. In the Childhood Asthma Prevention Study 
(CAPS) 616 children were randomized to an active diet intervention and received fi sh 
oil supplements high in n-3 PUFA and minimized n-6 PUFA intake. Of the 189 chil-
dren who completed all parts of the study, there was no association between plasma 
levels of n-3 or n-6 PUFA at 10 months, 3 years, and 5 years and the prevalence of 
asthma or wheezing illness, eczema, or atopy at 5 years even though the active dietary 
intervention group had high levels of n-3 PUFA and lower levels of n-6 PUFA at 5 years 
of age (Almqvist et al., 2007). Further research in to dietary manipulation as a public 
health measure is needed to evaluate its role in reducing the risk of asthma. Nutritional 
and dietary interventions may also be important in combination with other therapies 
(breast feeding, avoidance environmental tobacco smoke and air pollution) in improv-
ing overall lung health but the evidence is not clear in children as to what ones are most 
effi  cacious.
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Herbal Supplements

Herbal supplements are a type of dietary supplement that contain parts of plants such 
as the fl owers, leaves, stems, bark, berries, seeds, and roots. Th is various plant parts 
may be taken orally as pills, freeze dried capsules, or powders. Th ey may also be given 
as tinctures, syrups or brewed in teas and decoction. Herbal supplements can also be 
“applied” as salves, ointments, or poultices to the skin or mucous membranes Th ey are 
commonly used for the treatment of asthma and in survey studies are oft en the most 
common CAM therapy utilized. In a review of 17 studies including seven in pediatric 
populations, one in adolescents and two including both adults and children, the use 
of herbal supplements (including herbal medicines, minerals, vitamins, honey, teas, 
quail eggs, naturopathy, and Ayurvedic therapies) ranged from 12 to 53 of patients 
surveyed (Slader et al., 2006).

Th is has caused concern since herbs may have interactions with conventional medi-
cations and even other herbal supplements. Also, in many herbal supplements the 
active ingredients are not known and there may be dozen or more compounds. Th is, 
along with the possibility of not always knowing the exact ingredients (may be diff er-
ent then what is listed on the supplement container), makes understanding how herbal 
supplements aff ect the body in such conditions as asthma diffi  cult. Th ere has also been 
a question of safety in herbal supplements due to the reporting of some being contami-
nated with metals, unlabeled prescription drugs, microorganisms, and other substances 
(Woolf, 2006). In the United States, herbal and other dietary supplements are regulated 
by the US Food and Drug Administration (FDA) as foods. Th is means that they do not 
have to meet the same standards as drugs and over-the-counter medications for proof of 
safety, eff ectiveness. In June 2007, the FDA announced new regulations requiring rules 
for previously not well enforced good manufacturing practices (cGMEP). Th ese new 
rules ensure that dietary supplements are produced in a quality manner, do not contain 
contaminants or impurities, and are accurately labeled.

Th is is important since there has been research regarding herbal supplements in the 
treatment of asthma, including several in children. One study investigated the use of 

----------------------------------------------------------------------------------------------------
Fruits-High in antioxidants:
Prunes Raisins Blueberries Blackberries Strawberries Raspberries Plums 
Oranges Red grapes Cherries Kiwi fruit Grapefruit, pink
Vegetables-High in antioxidants:
Kale Spinach Brussels sprout Alfalfa sprouts Broccoli Flowers Beets Red bell 
Onion Corn Eggplant
-----------------------------------------------------------------------------------------------------
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butterbur (Petasites hybridus) in children and adults with asthma. Butterbur is a peren-
nial shrub that has traditionally been used for such things as urinary problems, back pain, 
wound healing, and asthma. In this study, 64 adults and 16 children were studied in a pro-
spective nonrandomized open trial in subjects who had mild to moderate asthma. Th e 
subjects took butterbur for 8 weeks in addition to their regular asthma medications and by 
the end of the study, the number and duration of asthma exacerbations had decreased by 
48 and 75 respectively. Th ere was also reported reduction in the dose of ICS (42.9), 
reduction in the use of SABA (48.3) and improvement in lung function measuring FEV1 
and peak fl ow (70.6 and 83.9 respectively). Th e butterbur was generally well tolerated 
but seven subjects reported 11 adverse events with such complaints as abdominal pain, 
allergic type symptoms (sneezing, rhinitis) and halitosis (Danesch, 2004). Although this 
appears promising, the study was limited by the lack of blinding and small sample size.

Th ere have been recent attempts to improve the study design for herbal supplements 
and asthma in children. In a randomized, placebo controlled, double-blind study involv-
ing 60 subjects ages 6–18 years, Pycnogenol (a proprietary mixture of water-soluble 
biofl avonoids extracted from French maritime pine) was studied in mild to moderate 
asthma (Lau et al., 2004). Using peak fl ow monitoring, symptoms diaries, medication 
use, changes in oral medications (zafi rlukast) along with urine samples for leukotriene 
C4/D4/E4, the group who took Pycnogenol for three months had signifi cant improve-
ment in pulmonary function and asthma scores along with reduction in urinary leukot-
rienes. Th e Pycnogenol group also was able to reduce or discontinue their use of rescue 
inhalers (SABA) more oft en then the placebo group. Th is included 18 of 30 subjects in 
the Pycnogenol group who did not use their SABA inhaler during the third month. It 
is possible that this herbal supplement which is felt to have potent anti-infl ammatory 
properties may be helpful in treating children with asthma. Another small study in 40 
adults with asthma using Boswellia serrata gum (felt to inhibit leukotriene synthesis), 
a double-blind, placebo controlled 6-week study showed that in the group taking the 
gum resin 70 had decrease in physical symptoms (dyspnea and number of attacks) 
and improvement in lung function. Th ey also demonstrated decrease in eosinophilia in 
peripheral blood and lower erythrocyte sedimentation rate (Gupta et al., 1998).

Many of the studies for herbal supplementation include antioxidants such as vitamin 
C and selenium. Antioxidants may help limit oxidative stress which is thought to play a 
role in the pathogenesis of asthma. Th ese studies are primarily in adults with asthma but 
since many children are given these types of supplements, they will be briefl y discussed. 
Vitamin C is an antioxidant vitamin that has been promoted as a supplement that may 
help asthma control and even decrease asthma attacks. It has been shown to be low in 
children and adults with asthma particularly subjects with a low intake of fruits and veg-
etables as previously discussed. In a Cochrane review of vitamin C supplementation for 
asthma (Ram, Rowe, & Kaur, 2004), 71 abstracts and titles were analyzed and 8 studies 
were selected for inclusion. Of the eight studies, one involved children and one involved 
both children and adults. All studies were placebo controlled and randomized. Th e con-
clusion was that from these randomized controlled trials there was insuffi  cient evidence 
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to recommend a specifi c role for vitamin C in the treatment of asthma. Another anti-
oxidant that may suppress asthma infl ammation by increasing glutathione peroxidase 
in the airway epithelial lining fl uid is selenium (Kelly, Mudway, Blomberg, Frew, & 
Sandstrom, 1999). In a randomized, double-blind, placebo-controlled trial of 197 adult 
with asthma there was not a signifi cant improvement in asthma-related quality of life 
scores or secondary outcomes measures of lung function, asthma symptom scores, peak 
fl ow measurements or bronchodilator usage (Shaheen et al., 2007). At this time there 
is insuffi  cient evidence to suggest the routine addition of vitamin C and selenium will 
improve asthma or prevent exacerbations.

Magnesium is a supplement that has long been known to be a potent bronchodilator. 
It is found in the diet in whole seeds, grains, nuts, and vegetables and the United States 
Department of Agriculture (USDA) survey in 1990 showed that children’s mean intakes 
of some vitamins and minerals including magnesium were below the Recommended 
Daily Allowance (RDA). It has also been shown through epidemiological data that low 
magnesium intake is associated with airway hyper-reactivity and self-reported wheez-
ing (Soutar, Seaton, & Brown, 1997). Magnesium is oft en promoted as a routine sup-
plement for asthma by alternative health care providers and is an ingredient of many 
herbal supplements for improving lung health. A study (Gontijo-Amaral, Ribeiro, 
Gontijo, Condinoo-Neto, & Ribeiro, 2007) investigating the eff ects of oral magnesium 
supplementation on clinical symptoms, bronchial reactivity, lung function and aller-
gen-induced skin responses in children with moderate persistent asthma. Th is random-
ized placebo-controlled study in 37 subjects aged 7–19 years which both groups were 
taking ICS (fl uticasone) showed that aft er 2 months of therapy, the magnesium group 
had decrease in airway reactivity using methacholine challenge, had decrease in skin 
responses to known allergens and had fewer asthma exacerbations along with using less 
rescue medication (salbutamol) compared to the control group. Th e pulmonary lung 
function was similar in both groups. Th e role of magnesium in the general treatment 
of asthma in children needs to be further studied since this study did show a potential 
benefi cial eff ect of a low cost mineral supplement.

Another area where herbal supplements are commonly used for asthma is the use 
of herbal remedies in traditional Chinese medicine (TCM). TCM is a major compo-
nent of CAM therapies used in the United States and both acupuncture and herbal 
remedies are the major TCM modalities of treatment. Asthma has been recognized in 
Chinese medicine for centuries and there are traditional formulas used in TCM prac-
tice. Th e classic Chinese herbal remedy used for breathing disorders such as asthma 
was ephedra (known as Ma huang or Ephedra sinica). Th e pharmaceutical ephedrine 
derived from Ma huang was used in asthma therapy until the advent of more specifi c 
beta-agonist medications. Ma huang may be present in many combinations of other 
botanicals for respiratory problems including licorice which is felt to enhance airway 
clearance through its mucilaginous properties. Most recently, Ma Huang has been avail-
able in combinations with other stimulant herbal supplements such as caff eine and caf-
feine related products (primarily promoted for weight loss and energy), and there have 
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Other herbal supplements that are commonly used for asthma and pediatric pul-
monary disorders but have not been studied in detail, especially in children, include 
tylophora (Tylophora indica or asthmatica). It is a climbing perennial plant indigenous 
to India, where it grows wild in the southern and eastern regions and has a reputation 
as a remedy for asthma. Another herb sometimes recommended for asthma also comes 
from India and is called coleus (Coleus forskohlii). Th e active ingredient is Forskolin 

been reported deaths associated with its use. Central nervous system problems such as 
nausea, vomiting, sweating, and nervousness along with heart palpitations, tachycar-
dia, hypertension, anxiety, and myocardial infarction have all been reported (Haller 
& Benowitz, 2000). For this reason, ephedra is not recommended in the treatment of 
asthma due to the warnings from the FDA and reports of serious side eff ects.

In TCM, herbal supplements are commonly prepared as a combination of many 
herbs tailored for the individual patient. Th e herbal combination is then decocted (to 
concentrate by boiling) in the preparation the patient it to use. Th ere are usually one 
or two main herbal supplements that target the asthma symptoms particular to that 
patient and there are several others added to adjust the formula to achieve balance (yin/
yang) for the patient’s condition. Th e balance and interaction of the ingredients are 
felt to be as important as the eff ect of the individual ingredient. It is believed that the 
complex interaction between the various herbs in the formulation produce synergistic 
eff ects and reduce possible side eff ects of some of the individual herbs. In the last several 
years, there have been several double-blind, placebo-controlled clinical studies inves-
tigating both the safety and effi  cacy of Chinese herbal supplements in both the treat-
ment and the mechanism of asthma. Although few studies have been reported in using 
the various herbal supplements in children with asthma, a recent review presented an 
update on some of the more promising Chinese herbal remedies for asthma (Li, 2007).

STA-1 is a Chinese herbal mix that was studied in 120 children age 5–20 years with 
mild to moderate asthma and who had frequent respiratory symptoms seen in a clinic 
in the Chinese Medical Center in Taiwan. In this randomized double-blind placebo-
controlled study that took place over 6 months using two diff erent formulations, it 
was shown that pulmonary function (FEV1) and clinical symptoms improved in the 
STA-1 group over placebo especially in those children with dust mite allergy and asthma 
(Chang, Huan, & Hsu, 2006). Th e role of these various Chinese herbal mixtures in the 
control of asthma is still to be determined in children but the results in the few adult 
studies are promising.

Traditional Chinese herbal remedies may contain mixtures of several 
herbs. They should only be prescribed by someone trained in their use with 
children.
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and my work in asthma by stabilizing cells that release histamine and other infl am-
matory compounds as well as relaxing smooth muscle. Other supplements include the 
antioxidants lycopene and beta-carotene for exercise induced asthma. Vitamins B6 and 
B12 have been proposed as asthma therapies but there are no well controlled studies 
to support its use. If one peruses the Internet, herbs such as gingko, aloe, chamomile, 
garlic, ginger, horehound, licorice, marshmallow, mullein, onion, lobelia, yerba santa 
and hundreds more have been used by traditional herbalist for respiratory problems in 
children and adults. None of these treatments have any scientifi c supporting evidence 
for use in children under age 18 for chronic pulmonary disorders.

MANIPULATIVE THERAPIES

Manipulative therapies encompass a variety of techniques that are commonly used as 
part of CAM in the treatment of asthma and other pulmonary conditions. Th ese include 
massage therapy, chiropractic manipulation, osteopathic manipulation (cranio-sacral 
as an example), chest percussion, and vibrational therapy. Chiropractic physicians have 
used chiropractic spinal manipulation as a standard of care for asthma for many years. 
A randomized controlled trial of chiropractic manipulation for 91 children with mild 
to moderate asthma did not show any signifi cant diff erence in peak fl ow monitoring 
and there was no diff erence between quality of life scores and use of rescue medica-
tions (Balon et al., 1998). In a smaller study, 36 subjects ages 6–17 with mild to moderate 
asthma were given chiropractic spinal manipulative therapy (SMT) in addition to their 
medical management. Outcome measure included pulmonary function tests, quality 
of life questionnaires, asthma severity, peak fl ow measurements, and symptom diaries. 
Th e subjects received 3 months of either active SMT or sham SMT. At the end of the 
study, the quality of life measurements improved and asthma severity was lower in the 
treatment group (Bonfort, Evans, Kubic, & Filkin, 2001).

A Cochrane review of a variety of manual therapies in the treatment of asthma was 
undertaken since a similar biologic mechanism of action has been postulated. From 
over 473 citations, 3 randomized control trials met inclusion criteria. Two were chiro-
practic manipulation studies and one was massage therapy compared to relaxation. In 
the conclusion there was insuffi  cient evidence to support the use of manual therapies in 
the treatment of asthma. As in common in other areas of CAM research, the majority 
of the studies are small in number of subjects, and have poor methodology in regard to 
controls and blinding. Future trials need to be designed to account for these weaknesses 
in study designs (Hondras, Linde, & Jones, 2005).

Alternative Health Systems

TRADITIONAL CHINESE MEDICINE

Traditional Chinese medicine (TCM) has been practiced for several thousand years and 
has many forms. Th e basis is the understanding of the connections between body, mind, 
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and spirit in health and disease. Th e belief in an unseen vital energy that aff ects the patient’s 
health and how this energy or qi (chi) fl ows through the appropriate channels is the basis of 
this practice. Th e practitioner can aff ect this fl ow or intensity by manipulating the balance 
using acupuncture, Chinese herbs, diet, and physical therapy. Th e use of Chinese herbal 
supplements has been previously discussed. Th e other modality that is commonly used as 
a TCM therapy for asthma is acupuncture. Although the National Institutes of Health 1997 
Consensus Development Conference on Acupuncture did recommend acupuncture for 
many conditions, including asthma, the studies have not supported the use of acupunc-
ture in children or adults for either chronic or acute therapy. A review by the Cochrane 
collaboration 11 studies for acupuncture and asthma concluded that there is not enough 
evidence to make recommendations about the value of acupuncture in asthma treatment. 
Th e review goes on to recommend further research considering the complexities and 
diff erent types of acupuncture (McCarney, Brinkhaus, Lasserson, & Linde, 2004). Until 
recently, most studies were small, uncontrolled and there were methodological problems 
with blinding, lack of standardization and developing controls such as sham acupuncture. 
Recently using such techniques as laser acupuncture, some of these methodological prob-
lems have been addressed. In a double-blind, placebo-controlled crossover study, laser 
acupuncture was studied in 44 children with known exercise induced asthma. Th e laser 
acupuncture was performed on real and placebo points and lung function was measured 
before and aft er cold air challenge using isocapnic hyperventilation. Th ere was no signifi -
cant diff erence in the FEV1 between the two groups (Gruber et al., 2002). Another study in 
17 children with asthma investigated whether a 10-week course of laser acupuncture and 
7 weeks of probiotic treatment (Enterococcus faecalis) off ered better asthma control then 
did a control group. Th is pilot study was randomized, placebo-controlled, and double-
blinded but the numbers were small (8 and 9 patients in each group). Measurement of 
asthma control included peak fl ow variability, FEV1, and quality of life using a standard 
questionnaire. Th e laser acupuncture and probiotics signifi cantly decreased peak fl ow 
variability and there was no signifi cant eff ect on FEV1, quality of life criteria or need for 
additional medication (Stockert et al., 2007).

Even though the research methods are improving for evaluating acupuncture and 
asthma, there is insuffi  cient evidence at this time to recommend acupuncture in the 
treatment of acute or chronic asthma. With that being said, there has been some research 
suggesting that the lack of positive fi ndings in acupuncture and asthma studies is in part 
due to model of research being used (Paterson & Britten, 2004). Attempts to isolate the 
eff ect of a specifi c therapy, or “needling” may interfere with the positive outcomes that 
are not part of the study design since TCM is an holistic approach to a chronic problem 
and acupuncture is but one part of the therapeutic relationship.

HOMEOPATHY

Homeopathy has become popular in the treatment of both acute and chronic health 
problems and globally is among the fi ve most widely used CAM therapies. In India 
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there are over 200,000 registered practitioners, 182 colleges and over 300 homeopathic 
hospitals (Vickers & Zollman, 1999). It is classifi ed as a drug therapy in the United States 
by the FDA and in some countries has been integrated into the national health care 
systems. In the United States the qualifi cations of practitioners vary; some are trained 
exclusively in homeopathy, others are trained in homeopathy following professional 
qualifi cation as a medical doctor, dentist, naturopath or osteopathy.

Homeopathy is a therapeutic method using specifi c preparations of substances whose 
eff ects, when administered to healthy subjects, correspond to the manifestations of the 
disorder (symptoms, clinical signs, and pathological states) in the individual patient. 
It is believed that the eff ect is to stimulate a healing response in the patient. A second 
principle in homeopathy is individualization of patient. Th is may be at the “whole per-
son” level, or at a more clinical level, especially in the treatment of acute conditions. Th e 
doses used in homeopathy range from those that are similar in concentration to some 
conventional medicines to very high dilutions containing no material trace of the start-
ing substance. Th ere is no currently understood way that substances no material trace 
could have a specifi c physiological eff ect and this is undoubtedly one of the sources of 
scepticism about the claimed results of clinical trials in homeopathy.

Homeopathy has become an increasingly popular CAM modality used to treat 
asthma. A Cochrane review looked at six trials that were all placebo-controlled and 
double-blinded but noted they had variable quality in the treatment of chronic asthma. 
Since homeopathy treatments tend to be individualized, no quantitative pooling of 
results was possible. Th ere was no signifi cant eff ect when measuring lung function and 
the authors concluded that there is further need for observational data to document the 
diff erent methods of homeopathic prescribing and patient response since, like TCM, 
this individualistic type of therapy is diffi  cult to monitor using conventional random-
ized control trial (McCarney, Linde, & Lasserson, 2004).

In a randomized double-blind placebo-controlled trial of individualized homeo-
pathic remedies compared to placebo medication in 96 children with mild to moder-
ate asthma, the role of homeopathic remedies as an adjunct to conventional therapies 
were studied. Th e study used childhood asthma questionnaire as the primary outcome 
measure in addition to peak fl ow measurement, medication use, symptoms scores, day 
missed from school, asthma events, and adverse reactions. Th e study found no evidence 
that even using classical homeopathic remedies (individualized for each subject) that 
there was no evidence of improving the quality of life of the children ad no evidence of 
changes in other measurement such as rate of exacerbations (White, Slade, Hunt, Hart, 
& Ernst, 2003).

Th e safety profi le for homeopathic remedies is felt to be wide since the manufactur-
ers of these products are aware of the potential for manufacturing errors and adheres to 
international guidelines on production monitoring, as do pharmaceutical producers. 
Homeopathic medications in the United States (and Europe) are regulated as drugs 
according to section 201(g)(l) of the Food, Drug, and Cosmetic Act and also must 
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EXERCISE

Exercise is both a conventional and CAM therapy that does not fi t easily in any one 
category. It could be considered an “energy” medicine or even a mind-body therapy 
since exercise has been longed used for depression and anxiety. It also should be pre-
scribed with caution since exercise in itself can induce symptoms in patients with 
asthma. However, there have been numerous studies to show that asthma can be better 
controlled in patients that regularly exercise. As to what type of exercise, there is no 
study illustrating the superiority of one type of exercise over another. It had long been 
assumed that swimming may be benefi cial since the environment is more moist and 

comply with the labeling provisions of the FDA for OTC drugs. Homeopathic drugs 
must be manufactured according to good manufacturing practices (GMP) that are reg-
ulated by the FDA. Even though homeopathic medications are well regulated, with 
the rapidly growing use of homeopathic products and the increasing practice of self-
medication, there should be raised awareness and continued vigilance to ensure the 
continued quality and safety of these products (Kirby, 2002).

----------------------------------------------------------------------------------------------------
What are the laws and principles of Homeopathy?
1. The Law of Similars
The principle that like shall be cured by like, that is the proper remedy for a 
patient’s disease is that substance that is capable of producing, in a healthy 
person, symptoms similar to those from which the patient suffers.
2. The Principle of Minimum Dose
This principle states that extreme dilution enhances the curative properties 
of a substance, while eliminating any possible side effects. This is just the 
reverse of conventional drug philosophy where a minimum dose is required 
for effect.
3. Whole Person Prescribing
A homeopath studies the whole person using characteristics such as their tem-
perament, personality, emotional, and physical responses when  prescribing 
a remedy. So, a homeopath may treat different persons exhibiting the same 
symptom differently.
4. Laws of Cure
a. A remedy starts at the top of the body and works downward
b. A remedy works from within the body outward and from major to minor 
organs
c. Symptoms clear in reverse order of appearance.
-----------------------------------------------------------------------------------------------------
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SAFETY ISSUES

Th e mind-body therapies (Grade B) have no real safety issues when dealing with 
pediatric pulmonary disorders. Cognitive therapies including relaxation, biofeedback, 
and imagery have been used as standard to care in many pediatric disorders including 
irritable bowel syndrome, migraine headaches, and atopic dermatitis.

Nutrition (Grade B), unless one is taking a severely restrictive diet, also is consid-
ered safe. Th e area with the most risk for side eff ects and the area where safety is more 
concerning is using herbal supplements. Th e reasons for this have been previously 

cold dry air may actually exacerbate asthma symptoms. Studies have not supported this 
and it is recommended that any exercise that the patient will do on a regular basis and 
doesn’t cause increase symptoms should be encouraged.

In particular, older patients may do better with their asthma or underlying chronic 
pulmonary problem if they follow a routine exercise regimen. Th is probably is in part to 
due to a better self-image and overall improved health associated with regular exercise 
in adults. Yoga could also be considered as a form of exercise that embodies many of the 
above therapies for improving the health of patients with asthma. It is a form of exercise, 
so there is a cardiovascular component; it involves using regulated breathing exercises 
(pranayama) and is a mind-body method by the use of relaxation and meditation as a 
part of many yoga practices. It was shown in a study in adults to help decrease medica-
tion use and decreased anxiety (Cooper et al., 2003).

----------------------------------------------------------------------------------------------------
Exercise and Chronic Lung Problems-Be careful:
Exercise to consider if your child has a lung problem:
Pool swimming (ensure good ventilation)
Outdoor swimming
Walking
Cycling
Treadmill running
Outdoor running
Exercising in warmer moister air accompanied by warm-ups may help with 
breathing problems.
In cold weather, wearing breathing masks which helps store the heat and 
moisture from the air may help decrease or avoid exercise-induced asthma
Good control of your asthma can tremendously help decrease exercise-
induced asthma.
Reliever inhalers (such as albuterol) can also be helpful if used just before 
exercise.
-----------------------------------------------------------------------------------------------------
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discussed (see above). In general, the herbal supplements studied for pediatric asthma 
are generally thought to be safe at the recommended doses.

Butterbur (Petasites hybridus), Grade C: Studies have reported safety and good toler-
ability of commercially available butterbur products when used in recommended doses. 
Th ere have been some reports of headache, drowsiness, fatigue, breathing diffi  culties, 
and pruritis. Even less common side eff ects include constipation, diffi  culty swallowing, 
nausea, and stomach upset. Raw, unprocessed butterbur plant should not be ingested 
to potential hepatotoxicity of pyrrolizidine alkaloids. Th is included teas, capsules of 
raw herb or unprocessed tinctures (Th is information is based on a systematic review of 
scientifi c literature edited and peer-reviewed by contributors to the Natural Standard 
Research Collaboration (www.naturalstandard.com).

Pycnogenol, Grade B: Th ere has been some confusion in the United States market 
regarding products containing Pycnogenol or grape seed extract (GSE), because one of 
the generic terms for chemical constituents (“pycnogenols”) is the same as the patented 
trade name. Scientifi c literature regarding this product should not be referenced as a 
basis for the safety or eff ectiveness of GSE. Pycnogenol is reported to be well-tolerated 
with occasional report of minor stomach discomfort. In theory, it may alter blood sugar 
levels and increase the risk of bleeding so caution would be advised in patients with 
bleeding disorders (www.naturalstandard.com).

Vitamin C, Grade C: Vitamin C is generally thought to be safe, especially in rec-
ommended doses. However, rare side eff ects include nausea, vomiting, heartburn, and 
abdominal cramps. High doses of vitamin C (greater then 1–2 gm/day) are associated 
with multiple adverse eff ects such as kidney stones, diarrhea, and gastritis. Large doses 
have been reported to precipitate hemolysis in patients with glucose 6-phosphate dehy-
drogenase defi ciency (www.naturalstandard.com).

Magnesium, Grade C: A problem with using oral magnesium is the tendency of the 
preparations to cause diarrhea. Th is is usually minimal if the total daily dose is less then 
400 mg per day using the magnesium gluconate formulation.

Selenium, Grade C: Selenium is generally safe and well tolerated if given at the US 
Recommended Dietary Allowance (RDA). Allergies and hypersensitivity are unlikely 
since it is a trace mineral. If taken at very high doses (4–5 times RDA), there have been 
reported gastrointestinal symptoms such as nausea, vomiting, abdominal pain, and 
diarrhea. Neuromuscular disturbances such as hyperrefl exia, muscle tenderness and 
irritability, and weakness/fatigue have rarely been noted (www.naturalstandard.com).

Traditional Chinese medicine, herbal supplement, Grade C: Th ere have been some 
promising studies using herbal supplements from TCM sources. However, there are 

Cognitive therapies should not be used in place of medications, especially if 
symptoms are moderate or severe. If the patient is using a peak fl ow meter, 
then these therapies can be used if peak fl ows are in a certain range.

www.naturalstandard.com
www.naturalstandard.com
www.naturalstandard.com
www.naturalstandard.com
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safety issues as discussed above regarding Ma huang which is a common herb used in 
some TCM formulations. Another herbal supplement in many TCM regimens is lic-
orice (Glycyrrhiza glabra). Th ere is not enough scientifi c evidence to promote the use 
of licorice in children but it is commonly used in over the counter products. Licorice 
contains glycyrrhizic acid which is responsible for the many reported side eff ects. Th ere 
is a deglycyrrhizinated licorice (DGL) form that is considered safer for use in adults. 
Th e adverse side eff ects result from electrolyte disturbances including sodium and fl uid 
retention, low potassium levels and metabolic alkalosis. It should especially be used 
with caution if there is a history of congestive heart disease, kidney, liver disease or 
those taking diuretic type medications. Acute pseudoaldosteronism syndrome has been 
reported as has high blood pressure. Th ere has also been reported interactions with 
various herbs and dietary supplements (www.naturalstandard.com). At the usual doses 
found in some TCM formulations for short term use in the child with no underlying 
cardiovascular or endocrine problem, the use of licorice (especially the DGL) is proba-
bly safe but has not been suffi  ciently studied.

Coleus (Coleus forskohlii), Grade C: Coleus has only been studied in adults and cur-
rently there is no proven safe or eff ective dose in children. Some individuals have allergy 
or hypersensitivity to coleus and there have been reported cases of contact dermatitis. 
It is generally regarded as safe but this has only been assessed in short term trials with 
small sample sized groups (www.naturalstandard.com).

Other herbal supplements (not suffi  ciently studied to provide evidence grade) used 
for pediatric pulmonary disorders include tylophora which has been reported to cause 
nausea, vomiting, mouth soreness, and alterations in taste sensation. Gingko, another 
commonly used herbal supplement, has been reported to interact with warfarin, aspirin, 
and other anticogulant therapy and should be avoided or carefully monitored for bleed-
ing potential in susceptible individuals. Vitamin B6 if taken in high doses (usually over 
500 mg/day) and with prolonged use have been associated with peripheral neuropathy.

Manipulative therapies, Grade C: Manipulative therapies are generally thought to 
be safe if performed by care providers with training in pediatrics. Th ere have been 
reported complication of chiropractic manual treatments but none in the treatment 
of asthma. Th ere is oft en the repeated use of radiographs in chiropractic evaluations 
making repeated radiation exposure an issue to some patients and their families.

Traditional Chinese medicine, Grade C: TCM, especially the use of acupuncture, 
have reported the rare incidence of adverse reaction including pneumothoraces. In a 
review of multiple reports (over a million treatments), the most common were pneu-
mothorax and central nervous system injuries. Th ere were also reported infections, 
primarily hepatitis B, but this has dramatically decreased over the last decade. Th e risk 
of serious adverse events with acupuncture was estimated to be 0.05 per 10,000 treat-
ments and 0.55 per 10,000 individual patients (White, 2004).

Homeopathy, Grade C: Homeopathy is thought to be safe owing to the extreme 
dilution, and the treatments are inexpensive. In a study which only used subcutaneous 

www.naturalstandard.com
www.naturalstandard.com
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administration of homeopathic remedies, there were rarely any adverse reactions noted. 
Th e most common reaction was local pain and tenderness at the injection site. In over 
35 million patient encounters there was one asthma reaction noted (Baars, Adriaansen-
Tennekes, & Eikmans, 2005).

Corticosteroids (conventional therapies), Grade A: Th e steroidal medications (espe-
cially the oral preparations) may cause problems with height velocity (in children), 
immune suppression, hypertension, cataracts, and hirsutism (if taken long term). Th e 
inhaled forms have rarer side eff ects and have been followed long term in children but 
may cause hoarseness, cough, temporary decrease in height velocity and oral candidia-
sis unless a spacer is utilized and/or good mouth rinsing is done.

Short-acting beta agonists (conventional therapies) Grade A: Beta agonists, espe-
cially the newer SABA are eff ective in reversing acute airway obstruction and are pri-
marily used in asthma. However, they may cause rapid or irregular heartbeat, insomnia, 
and nervousness.

Case Study

During a fi rst time evaluation for chronic asthma, a 12-year-old young girl and 
her family informed the physician that they did not want to take chronic con-
ventional medications primarily ICS. She had the diagnosis of asthma since 3 
years of age, had never been hospitalized, but did have frequent symptoms 
(cough) both at night and with exercise. She also had problems with recurrent 
colds and “bronchitis” during the winter months. She had been prescribed a 
leukotriene inhibitor (montelukast) as a control medication in addition to 
an inhaled corticosteroid (budesonide). She took neither regularly but did 
use her short acting inhaled β2-agonist (rescue medicine, albuterol) 1–2 times 
per day; most days per week. Her lung function testing showed moderate 
airway obstruction that completely reversed to normal values after 4 puffs 
of albuterol medication.

Further history revealed she slept with her two cats and had exposure to 
both dogs and a bird. She had no exposure to tobacco smoke and she did not 
have any known food allergies. Her diet included some daily fruits and veg-
etables, but she also enjoyed snack foods and regular soda, usually drinking 
1–2 “cokes” per day. The mother also had asthma but did not take medica-
tions regularly. The family lived in a large metropolitan city and the patient 
did well in school but was not able to participate physical activity (PE) or in 
after school activities

The regimen that the family, the patient and the health care provider 
developed included:

Conventional medication: budesonide dry powder inhaler (1 actuation), 1. 
every morning and montelukast (5 mg) at night.
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Summary
Complementary and alternative medicine (CAM) and conventional medicine in com-
bination are oft en used in the treatment of asthma and pediatric pulmonary disorders 
in children. Th is “integrative medicine” approach may have success in reaching the 
objectives of therapy: reducing symptoms, preventing exacerbations, and promot-
ing a healthy life style with minimal adverse side eff ects of the various therapies used. 
However, there is no consensus on which type of CAM therapies should be combined 
with conventional ones, which CAM therapies have advantages over others and which 
CAM therapies may actually cause harm either using with conventional asthma treat-
ments or alone. With the multiple and complex interaction of genetic infl uences and 
environmental exposures playing a role in asthma and other chronic lung disorders, 
further studies using CAM therapies with conventional treatments in the treatment of 
children is warranted.

SUMMARY AND THERAPEUTIC REVIEW: ASTHMA

Below is a summary of therapeutic options for treating asthma. Many of these thera-
pies could also be used in other acute and chronic pulmonary disorders. If a patient is 
having persistent symptoms (daily wheezing, shortness of breath, diffi  culty sleeping 

Diet: started eating fruits and vegetables daily, both in the morning and 2. 
the evening (she helped her family shop for ones she enjoyed). In addition, 
her family tried to include salmon and other fi sh in the diet 2–3 times per 
week. She increased her water intake to 5–6 eight oz glasses a day and 
drank soda only on the weekends (1 per day max).
Environmental: enclosed her pillow cases and bed coverings in dust mite 3. 
proof material and avoided down fi lled comforters during the winter. The 
pets were removed from her bedroom.
Herbal supplements: started on a once a day vitamin with RDA amounts 4. 
of Vitamin C, Vitamin E, caretonoids, magnesium, zinc, and selenium. In 
addition she was placed on supplemental Pcynogenol.
Traditional Chinese Medicine: arranged to see a TCM practitioner who 5. 
was trained in the care of children who would assess her for acupuncture, 
herbal medicine and martial arts such as Tai Chi. In addition, she would 
also began yoga with pranayama breathing.

She returned to the pediatric pulmonary clinic 4 months after the above 
therapies were started and her lung function was now normal. She had not 
used her rescue inhaler for 6 weeks (except pre-exercise) and she was sleep-
ing through the night. Her budesonide dose at that time was reduced by half 
and was to be stopped in 4 months if she continued to do well.
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or exercising) or severe symptoms (even if intermittent), it would be best to prescribe 
therapies such as short acting inhaled β2-agonist and anti-infl ammatory medications. 
For the patient who has mild to moderate symptoms, this step-wise approach might be 
considered.

Lifestyle: Like many chronic illnesses, asthma would be best treated through • 
prevention. Unfortunately, changing people’s lifestyle including their environ-
ment is diffi  cult. Th ere are cultural and regional diff erences just in the United 
States that makes patient populations diff er on how they approach a chronic 
illness and even how they used medical care. For the most part, exercise is 
something that once acute symptoms are controlled, helps most children with 
respiratory symptoms. Routine exercise will help most children and young 
adults with asthma (3–5 periods of exercise lasting a minimum of 20 minutes 
per week). It will also help will self-esteem, weight loss, and cardiovascular 
health.
Conventional medications: For patients with mild to moderate symptoms • 
that are long standing or intermittent symptoms that are severe (requiring 
emergency room evaluation, oral steroid use or hospitalization), using a con-
troller medication such as an anti-infl ammatory like fl uticasone (Flovent), 
budesonide (Pulmocort) or memetasone (Asmanex) among others, may pro-
vide improvement of symptoms more rapidly while the other interventions 
mentioned above can be started. A patient with any history of respiratory 
distress should also have a short acting inhaled β2-agonist such as albuterol 
(Proventil, Ventolin, ProAir) available for use since this medication can be life 
saving. Th ese types of medication should be considered fi rst line if a patient 
has persistent or severe symptoms and should be under the care of a trained 
medical professional.
Environmental: Reducing exposure to asthma triggers can be therapeutic in • 
itself. Such things as house dust mite reduction, frequent cleaning, avoiding 
second hand smoke and removing all pets from the home will help decrease 
the “irritability” of the airways.
Nutrition: One should consider increasing fruits and vegetables for their • 
antioxidant contribution as well as those rich in omega-3 fatty acids while 
decreasing omega-6 fatty acid containing ones (vegetable oils).
Supplements: Adding antioxidants such as vitamin C (if not adequately • 
supplied in the diet), selenium (100 mcg a day) and fi sh oil capsules would 
be therapy to consider. Magnesium, especially with vitamin C may also be 
helpful. Pycnogenol and butterbur are two herbal supplements that may 
help in decreasing chronic asthma medications and providing better asthma 
control.
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Mind-body methods: Th ese techniques can be very rewarding to use in the • 
treatment of asthma and starting with breathing and relaxation is an excellent 
start.
•  Th e use of guided imagery and hypnosis is readily available in most com-

munities and will also help decrease symptoms, medication use and physi-
cian/urgent care visits. Usually these methods should be used regularly 
(1–2 times daily) until familiar to the patient, they can then be used as 
needed for the asthma symptoms.

•  Breathing exercises and yoga also have been shown to help reduce stress, 
help with lung expansion and maybe decrease the “allergic” response of 
the body.

Manipulative therapies: As adjuncts to the mentioned modalities and depend-• 
ing on the patient’s preferences, using massage, osteopathic manipulation and 
chiropractic therapies may be benefi cial. All three have diff erent approaches 
and regimens and fi nding a practitioner that is familiar treating patients with 
asthma is the key.
Alternative medical systems such as traditional Chinese medicine and home-• 
opathy: It is diffi  cult to know where to put these various modalities in the 
step-wise approach pediatric pulmonary problems such as asthma care. Th ey 
could really fi t anywhere in the treatment plan from the most mild to the 
most severe patient with asthma. It is important to use them in conjunction 
with the above therapies if the patient has moderate or severe symptoms, but 
would be appropriate as fi rst line treatment in the interested patient with mild 
or intermittent asthma.

SUMMARY AND THERAPEUTIC REVIEW: CYSTIC FIBROSIS

Below is a summary of therapeutic options for treating cystic fi brosis. Many of these 
therapies could also be used in other chronic pulmonary disorders such as recurrent 
pneumonia, non-cystic fi brosis bronchiectasis and bronchiolitis obliterans. It is known 
that 50–70 of children with cystic fi brosis use complementary and alternative ther-
apies, the most common being herbal remedies/dietary supplements. Conventional 
care recommendations are well established in cystic fi brosis and there are national 
guidelines promoted by such groups as the Cystic Fibrosis Foundation. Most patients 
with cystic fi brosis (including infants) require routine airway clearance therapies and 
chronic medications including periodic antibiotics (both oral and inhaled). Th ese ther-
apies depend on the stage of the disease and which organs are involved. Cystic fi brosis 
(CF) may aff ect many organ systems the most common being the lungs and the gastro-
intestinal tract. Below is a common regimen for a cystic fi brosis patient to be follow-
ing from a conventional care standpoint assuming that both lung and gastrointestinal 
systems are involved (the most common scenario):
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Airway clearance using chest physiotherapy (CPT) which is usually done by 1. 
vigorous percussion (using cupped hands) on the back and chest to “loosen” 
mucus from the lungs. Th is can also be done by various devices such as the 
high frequency chest wall oscillator which vibrates the lung areas using a vest 
type apparatus. Th is is usually done 2–4 times per day.
Oft en with this airway clearance, bronchodilator medications are given to help 2. 
“open the airways” allowing the mobilized secretions to be expectorated.
Dornase alpha and hypertonic saline are two other inhaled medications that 3. 
are part of the routine care for CF. Both have separate mechanisms of action 
but assist in keeping the airways open and clear of tenuous secretions which is 
part of the disease process in CF. Th e use of azithromycin and ibuprofen (both 
medications taken by mouth) for their “anti-infl ammatory” properties may 
also be recommended even before there is signifi cant lung disease as deter-
mined by lung function testing or on chest radiograph.
Inhaled antibiotics (such as tobramycin) are commonly used both routinely 4. 
as well as oral or even intravenous antibiotics if there are certain organisms in 
the sputum or if there is a pulmonary exacerbation.
Multiple medications for nutritional support are prescribed and included fat 5. 
soluble vitamins (E, A, and D), vitamin K, multi-vitamins, and pancreatic 
enzyme replacement which are taken with meals and snacks.
High calorie, high protein nutritional diet is also recommended along with 6. 
dietary supplements such as high calorie shakes and drinks. Some CF patients 
require enteral feeds in addition to support their increased nutritional needs.

For the patient who has mild to moderate disease, this step-wise approach in addi-
tion to the above mentioned conventional care might be considered.

Lifestyle: Like many chronic illnesses, CF is best treated early in an attempt to • 
delay or decrease the progression of the disease. At times, changing people’s 
lifestyle including their environment is diffi  cult, especially when the child or 
adolescent with CF has so many regular treatments on daily basis. Exercise 
is an activity that not only improves self-esteem but has also been shown to 
improve such things as oxygen consumption and cardiopulmonary fi tness.
Environmental: Reducing exposure to any type of environmental irritants or • 
allergic triggers is important. If the CF patient has allergic tendencies or even 
asthma as a co-morbidity, reducing house dust mite exposure and avoiding 
second hand smoke is important. Exposure to tobacco smoke has been shown 
to hasten the decline in lung function in patient with CF.
Nutrition: Along with a high calorie, high protein diet, patients with cystic • 
fi brosis should increase their consumption of fruits and vegetables. Like in 
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asthma, increase diet in these foods has been correlated with better lung 
function most likely due to their antioxidant properties. Also, foods rich 
in omega-3 fatty acids while decreasing omega-6 fatty acid containing ones 
(vegetable oils) may decrease the infl ammatory cascade in chronic lung 
disease.
Supplements: In addition to fruits and vegetables in the diet, adding certain • 
antioxidants such as vitamin C, selenium (100 mcg a day) and fi sh oil capsules 
would be therapy to consider. Taurine, an essential amino acid may improve 
fat absorption and N-acetylcysteine (NAC) may soon be recommended to 
the diet for the anti-oxidant properties it provides. Creatine is another sup-
plement that has been studied in CF and shown to improve muscle strength, 
at least short term.
Mind-body methods: Many of the techniques have been used with CF • 
patients with positive results. Guided imagery and/or self-hypnosis has been 
shown to decrease shortness of breath or dyspnoea. Oft en as mentioned in 
the asthma section these services are available in most communities and may 
also help decrease chronic symptoms such as cough and decrease the use 
of certain medications such as beta agonists (asthma medication). Again, 
like in asthma, stress reduction is important since stress has been shown to 
increase airway infl ammation and using such things as yoga, may help with 
lung expansion.
Manipulative therapies: Children with CF and their parents have reported a • 
positive response to massage therapy. Reduction in anxiety, improved mood 
and increase in peak fl ow measurements have been shown in small studies. 
Th e reduction in anxiety my facilitate breathing.
Alternative Medical Systems such as Traditional Chinese Medicine and • 
Homeopathy: As in asthma, it is diffi  cult to know where to suggest such ther-
apies as acupuncture, homeopathy, and Chinese herbal remedies. Th ey may 
be used at any stage of disease in CF since it is a life long illness that has a nat-
ural progression that one is trying to slow. Acupuncture has been shown to 
decrease pain in children with CF and homeopathic remedies used to ward off  
early cold-like illnesses have been suggested to decrease the need for antibiot-
ics for a full blown pulmonary exacerbation.

Integrative Medicine and Chronic Lung 
Problems in Children

In summary, when children with chronic lung problems such as asthma or cystic fi bro-
sis present for medical care, using an integrative approach provides an opportunity to 
decrease their symptoms such as cough or shortness of breath and improve their lives. 
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Th is integrative approach may not “cure” asthma or cystic fi brosis, but by using these 
various therapies and lifestyle modalities, one may improve breathing, increase exercise 
capability and decrease the use of conventional medications (and the possibility of side 
eff ects). In cystic fi brosis, these therapies may further slow the decline in lung function 
even prolong life expectancy.

Th e integrative approach of using conventional therapies along with CAM would 
ideally start at a young age or when the illness is fi rst diagnosed. Since there is a signifi -
cant infl ammatory component to the majority of chronic respiratory illnesses, conven-
tional medications and therapies can oft en rapidly improve symptoms. Th en additional 
therapies such as exercise, nutritional changes, environmental control and other CAM 
therapies may address the underlying triggers and help decrease or slow the progression 
of the chronic respiratory illness. Th ese various approaches would optimize the goals 
of therapy—having a normal active life with normal or near normal lung function. In 
the case of CF, the goal would also be to slow the progression of lung disease as long as 
possible.

Th e role of some CAM therapies such as dietary supplements, alternative health 
medical systems (traditional Chinese medicine, Homeopathy, etc.) is not yet clear as to 
the degree of impact they may play over a prolonged period of time. However, studies 
to assess their safety and effi  cacy are being conducted and will hopefully assist health 
care providers in counselling patients and families as to which ones may best be suited 
to the child’s particular illness and symptoms. Integrative Medicine uses all aspects of 
health care: preventive, psycho-social, mind-body, natural substances, energy and con-
ventional medications and techniques (such as airway clearance therapies) in reaching 
the ultimate goal of improving health and well being.

Recommended Resources
NHLBI Asthma Guidelines: http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.
htm
CDC Asthma Information: http://www.cdc.gov/health/asthma.htm
NCCAM herbal guide: http://www.nccam.nih.gov/health/supplement-safety/;
http://nccam.nih.gov/health/herbsataglance.htm
National Library of Medicine, link to herbal supplements: http://sis.nlm.nih.gov/
enviro/dietarysupplements.html
Consumer Laboratory website for analysis (subscription required): http://www.
consumerlab.com/results/fl axseed.asp
Natural Standard Database, Integrative Medicine: http://www.naturalstandard.com/
index.asp
American Library Association, CAM Resources: http://www.ala.org/ala/acrl/acrlpubs/
crlnews/backissues2002/september/complementary.cfm

http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm
http://www.cdc.gov/health/asthma.htm
http://www.nccam.nih.gov/health/supplement-safety/
http://nccam.nih.gov/health/herbsataglance.htm
http://sis.nlm.nih.gov/enviro/dietarysupplements.html
http://sis.nlm.nih.gov/enviro/dietarysupplements.html
http://www.consumerlab.com/results/flaxseed.asp
http://www.consumerlab.com/results/flaxseed.asp
http://www.naturalstandard.com/index.asp
http://www.naturalstandard.com/index.asp
http://www.ala.org/ala/acrl/acrlpubs/crlnews/backissues2002/september/complementary.cfm
http://www.ala.org/ala/acrl/acrlpubs/crlnews/backissues2002/september/complementary.cfm
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Grading system used (from Natural Standards): 
http://www.naturalstandard.com/grading.html?printversion=true

Level of Evidence Grade Criteria

A (Strong Scientifi c 
Evidence)

Statistically signifi cant evidence of benefi t from >2 properly 
randomized trials (RCTs), OR evidence from one properly 
conducted RCT AND one properly conducted meta-analysis, OR 
evidence from multiple RCTs with a clear majority of the properly 
conducted trials showing statistically signifi cant evidence of 
benefi t AND with supporting evidence in basic science, animal 
studies, or theory.

B (Good Scientifi c Evidence) Statistically signifi cant evidence of benefi t from 1-2 properly 
randomized trials, OR evidence of benefi t from ≥1 properly 
conducted meta-analysis OR evidence of benefi t from >1 cohort/
case-control/non-randomized trials AND with supporting 
evidence in basic science, animal studies, or theory. Th is grade 
applies to situations in which a well designed randomized controlled 
trial reports negative results but stands in contrast to the positive 
effi  cacy results of multiple other less well designed trials or a well 
designed meta-analysis, while awaiting confi rmatory evidence from 
an additional well designed randomized controlled trial.

C (Unclear or confl icting 
scientifi c evidence)

Evidence of benefi t from ≥1 small RCT(s) without adequate size, 
power, statistical signifi cance, or quality of design by objective 
criteria,* OR confl icting evidence from multiple RCTs without a 
clear majority of the properly conducted trials showing evidence of 
benefi t or ineff ectiveness, OR evidence of benefi t from ≥1 cohort/
case-control/non-randomized trials AND without supporting 
evidence in basic science, animal studies, or theory, OR evidence of 
effi  cacy only from basic science, animal studies, or theory.

D (Fair Negative Scientifi c 
Evidence)

Statistically signifi cant negative evidence (i.e., lack of evidence of 
benefi t) from cohort/case-control/non-randomized trials, AND 
evidence in basic science, animal studies, or theory suggesting 
a lack of benefi t. Th is grade also applies to situations in which 
>1 well designed randomized controlled trial reports negative 
results, notwithstanding the existence of positive effi  cacy results 
reported from other less well designed trials or a meta-analysis. 
(Note: if there is ≥1 negative randomized controlled trials that are 
well designed and highly compelling, this will result in a grade of 
“F” notwithstanding positive results from other less well designed 
studies.)

F (Strong Negative 
Scientifi c Evidence)

Statistically signifi cant negative evidence (i.e. lack of evidence 
of benefi t) from ≥1 properly randomized adequately powered 
trial(s) of high-quality design by objective criteria.*

Lack of Evidence† Unable to evaluate effi  cacy due to lack of adequate available 
human data.

http://www.naturalstandard.com/grading.html?printversion=true
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KEY CONCEPTS

Th e spread of the integrative care model within pediatrics will  ■

depend upon the co-creative eff orts of the authors and readers 
of this volume.
Healthcare must shift  from a focus on “pathogenesis” to “saluto- ■

genesis” (creating health) and include consideration of all phys-
ical and non-physical factors in the etiology and resolution of 
disease.
Integrative Medicine is not only the kind of medicine most  ■

patients want, it is the kind of medicine most physicians want 
to practice.
Designing optimal, customized environments (or “healing habi- ■

tats”) to support each child’s learning, emotional, physical, and 
spiritual needs will become a core skill for pediatric healthcare 
providers.
As current medical business and reimbursement models fail,  ■

Philanthropy will continue on as an important force in mediat-
ing healthcare change over the next few decades.
Integrative principles and methods of care will eventually be  ■

considered core curricula in all healthcare fi elds.
Th e medicine of the future will recognize that a whole, per- ■

fect, harmonious pattern exists within each person. Integrative 
Pediatrics off ers the most promising solution for shift ing the par-
adigm of healthcare toward a preventative/wellness model and 
away from the current focus on disease treatment.

■



Futures for Children
In a sense, medicine is burning, as old ideas and methods are fading on every 
hand. But medicine’s fi res are purifying: new life is emerging from the ashes as 
it always does. Th e reinventors are stepping forward and healing is in the wind. 
Th e rebirth has begun.

—L. Dossey, Reinventing Medicine 1999

Whether the future of integrative pediatrics develops slowly, evolves gradu-
ally or burns in a mighty revolution depends on the co-creative eff orts 
of the authors and readers of this volume in the context of our chang-

ing world. Change itself is inevitable; the speed and direction can be modifi ed. As we 
conclude this volume, we will consider the context in which change will occur, and the 
multiple frameworks for viewing our goals and strategies within this context. In this 
fi nal chapter, we are honored to invite leaders from integrative medicine to help us to 
visualize the transformation of pediatric health care as a defi nitive shift  (with one defi -
nition of shift  being “continuously varying”) occurs to a more fully integrative model.

Karen Olness, MD, Director emeritus of Behavioral Pediatrics at Rainbow Babies 
and Children’s Hospital in Cleveland, Ohio, recalls early experiences with introduc-
ing mind/body therapies such as hypnosis and biofeedback into the fi eld of pediatric 
practice some 40 years ago. Th ese techniques which are largely considered “mainstream” 
at this point, were cutting-edge and controversial then. She points out that

It is not easy to steer the ponderous ship of pediatric practice in a new direction. 
Western society will need some major shift ing of health care values before the 
wonderful benefi ts of integrating CAM with allopathic medicine will be widely 
and easily available to our children. (Olness, K., Personal Communication 
2008)

Dr. Gregory Plotnikoff , medical director for the Penny George Institute for Health 
and Healing at Abbott Northwestern Hospital in Minneapolis Minnesota, who has just 
returned to the USA aft er nearly 6 years in Japan, off ers this insight:

Th e predominant medical culture in the United States is blind to the qualitative, 
subjective and intuitive aspects of care. Th e concerns so important to the work 
we do, which include trust, compassion, empathy, hope, and healing in its broad-
est sense, are not quantifi able and therefore neither understandable nor fund-
able in the current system. Without valuing the qualitative aspects of care, we 
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undervalue meaningful relationships and see no problem with ‘interchangeable 
players.’ We focus on the content of a single visit but may be blinded by the larger 
narrative. We are tyrannized by ‘relative value units’ that overvalue procedures 
and undervalue transformations and outcomes. We measure pain and anxiety 
but not the capacity to tolerate or manage such symptoms. We are at risk for 
undervaluing the meanings, beliefs, and interpretations that patients bring to 
their experience of illness. When I returned to the US, I found that this drive to 
quantify has increased in intensity with no complementary recognition of the 
shortcomings. Especially in pediatrics, these elements of care must be preserved 
and even enhanced.

In brief, integrative pediatrics means more than incorporation of comple-
mentary therapies into conventional practice. It means integration of the subjec-
tive, qualitative, and intuitive aspects of care to counter-balance the predominant 

----------------------------------------------------------------------------------------------------
Reframing the Field: From Pathogenesis to Salutogenesis

(David Rakel)

The evolution of integrative medicine has been a rapid transition from a 
healthcare model that has focused on the individual aspects of the physical 
body. This resulted in many groundbreaking discoveries that brought bet-
ter treatment of disease. This success resulted in education and research 
directed towards understanding pathogenesis, the creation of disease and 
suffering. The success of this approach clouded the importance of its polar 
opposite, salutogenesis. The term, salutogenesis was introduced in the 1950s 
by the American-Israeli medical sociologist, Aaron Antonovsky, meaning the 
creation of health.

The high cost and ineffi ciency of our current healthcare model will demand 
change that addresses both the physical and non-physical. The pathogenesis 
of disease can be viewed (and often is), as purely a physical process. But when 
the focus becomes creating health for our patients and their communities, 
we cannot do this without looking at both physical and non-physical factors. 
An integrative approach will warrant addressing all infl uences of health, 
including but not limited to the bio-psycho-social-communal and spiritual. 
Imagine a healthcare system that fi rst focused on what is needed for the cre-
ation of health in hopes of reducing our growing disease burden. This will 
require a better balance of economic resources and a change in our medical 
philosophy. (D. Rakel, personal communication, 2008)
-----------------------------------------------------------------------------------------------------
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quantitative approaches. It means incorporating nutritional fundamentals as 
the foundation for medical care. And it means integration of health psychology 
and mind-body skills development for wellness and prevention in all phases of 
chronic illness. (Plotnikoff , G., Personal communication 2008)

Andrew Weil, MD, a key fi gure in the Integrative medicine movement, had this to say 
about moving forward with integrative models of pediatric care

Th e future of the fi eld is very bright . . . Consumer demand for integrative pedia-
tricians is very high. A major reason is that parents are increasingly suspicious of 
giving pharmaceutical drugs to their children. Alternatives exist—from dietary 
change to botanical remedies—but these are not taught in conventional training 
programs. Many of these non-drug interventions work especially well in pedi-
atric patients.

As in other specialties, Integrative Medicine can restore the core values of 
medicine that have so eroded in the era of managed care. Not only is it the kind 
of medicine that patients want, it is the kind of medicine most physicians want to 
practice. In pediatrics, opportunities for health promotion and disease preven-
tion are many. Integrative pediatrics emphasizes these goals. It can better serve 
patients, families, and society and make clinical practice more eff ective and more 
rewarding. (Weil, A., Personal communication 2008)

Change in Environmental/Contextual Factors
In the future, integrative pediatricians will be actively involved in promoting healthy 
habitats for children on a variety of scales—global, national, regional, community, 
within healthcare settings and within individual homes.

Pediatrics, like the rest of medicine, which is part of our larger culture, is chang-
ing rapidly. Global changes impact healthcare. For example, climate change is likely 
to lead to drought and famine in some areas; fl ooding in others; population migra-
tion increasing the risk of epidemics and violence; and increases in vector-borne 
diseases.

Th e environmental news is not all gloomy. Leland Kaiser notes that in the future, 
we must “give as much attention to the child’s environment as we give to the child. A 
healthy child in a sick environment becomes a sick child. Conversely, a sick child oft en 
recovers in a healing environment.” Global climate change has prompted increased 
attention to environmental factors that aff ect health. Th is is refl ected in the new 
Nexus on Environmental Health within the American Academy of Pediatrics, non-
profi t groups such as to Healthcare Without Harm, and the Collaborative on Health 
and the Environment, and for-profi t enterprises promoting products that are envi-
ronmentally safer for babies. Th ere is also an increasing body of research to enhance 
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our understanding of the toxic eff ects of pollution and increasing political support 
for the precautionary principle when creating public policies. See Dr. Mark Miller’s 
discussion of environmental medicine in Chapter 32 of this volume.

Designing healthcare environments to promote optimal healing for patients has 
been a passion of Dr. Wayne Jonas and is well described in Chapter 29 in this volume. 
As he refl ects on the future, he describes social and fi nancial infl uences that will shape 
healthcare for children:

When asked to speculate on the future of CAM in pediatrics I fi nd that look-
ing historically and at current major fi nancial and social forces provides us with 
the most realistic view. For those interested in the leeching lessons from his-
tory for the purpose of divining the future, I would recommend the recent book 
Alternative Medicine: A History by Roberta Bivins (Oxford University Press, 
2007). It discusses many of the major forces in the past that will also likely drive 
the future color of CAM. Highlights of these forces include: the struggle for con-
trol of the body through the relative value given to subjective vs. objective data 
and the recent rise of ‘patient-centered’ care; the infl uence of women in health 
care now that over 50 of medical students are female; the fl uctuating use of use 
of science and evidence in maneuvers for domination of one system or another; 
the public’s attraction to both ‘heroic’ and ‘humanistic’ practices encapsulated 
by ‘high-tech, high-touch’ medicine; and how failure to successfully ‘integrate’ 
various practices oft en slows down delivery on their public benefi t. Th ese themes 
provide important lessons for the future for those who want to place patient ben-
efi t at the center of our health care systems.

Unfortunately, few of these forces are driving the fi nancial train in med-
icine. Neither policy nor public opinion have marshaled signifi cant invest-
ment in CAM-related areas. Given this and the aging of our populations, it 
is unlikely that integrative pediatrics will become “top-of-mind” in the near 
future. Th e ethical triumph of pediatric integrative health care can only come 
when we decide to pay for prevention and healing. By prevention, I mean a 
true 21st century prevention that detects and modulates risk factors and early 
disease processes in order to maintain wellness and compress morbidity. By 
healing, I mean the processes of repair, recovery, and reintegration for wellness 
in both individual and society. Investments in research to build the science 
of healing and in practices that support and stimulate healing should be the 
focus of the future. What is needed is a wellness initiative for the nation (and 
world) that rallies research, education and advocacy for prevention and heal-
ing. Such an initiative would serve CAM, conventional medicine, pediatrics 
and people with a new value-based model of health care. (Jonas, W., Personal 
 communication 2008)



658 THE FUTURE OF INTEGRATIVE PEDIATRICS: LOOKING AHEAD

Another important, frequent, and distressing circumstance for many children 
worldwide has been that of war. War and confl icts are also more apparent due to 
media coverage. Violence is ubiquitous in the news, sports, and electronic games. 
In the future, pediatricians will join physicians such as Dr. James Gordon, who has 
taken the use of integrative mind-body therapies directly into the care of children 
and adults in war-torn areas around the world. Dr Gordon had this say about the 
future for children of the world:

As far as I’m concerned, the greatest contribution of an integrative approach to 
pediatrics will be promotion of health and wellness in the world’s children.

Fundamental to the understanding of Integrative Pediatrics, is the powerful 
role that self-awareness and self-care can play in the treatment and prevention of 
chronic illness, and in facilitating the promotion of health and wellness, as well 
as promoting a sense of self-effi  cacy and optimism. Th e primary modalities are 
those of stress management and mind-body medicine, nutrition, and physical 
exercise and movement. Th ese need to become as central to the education of all of 
our children as the three R’s, and they need as well to be integrated into the teach-
ing of standard subjects, like the R’s. Why not have kids take a few deep breaths 
before a challenging reading assignment or math problem? What about making 
the teaching of science personal and experiential as well as cognitive: learning 
about heart rate and blood pressure and seeing that you can aff ect them by how 
you breathe or what you see in your mind’s eye?

All of us who work professionally with children—and indeed all of us who have 
children—need to make integrating ‘integrative pediatrics’ into the education of 
our children our fi rst priority. It will help stem the tide of pediatric illnesses, pre-
vent the development of chronic adult conditions, and make life much more inter-
esting and fun for our kids, and us too, and in the bargain, save all of us a great deal 
of money as well as grief. (Gordon, J., Personal communication 2008)

We end this section with healthcare futurist and change leader Leland Kaiser, who 
argues forcefully for adapting the context or “habitat” to the child instead of attempt-
ing to force children-each with unique talents, attributes, learning styles—all into the 
same environments—academic or otherwise. He feels passionately that “habitat rede-
sign” should be a therapeutic intervention employed by all integrative pediatricians. He 
reviews:

Th e future of pediatric integrative medicine requires that we give as much atten-
tion to the child’s environment as we give to the child. Th e child and its environ-
ment should be seen as one interactive, holistic unit. You can’t understand the 
dynamic of one without understanding the dynamics of the other. A healthy child 
in an unhealthy environment becomes a sick child. Conversely, a sick child oft en 
recovers in a healing environment.
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In a case of misplaced emphasis, we have concentrated on the organic systems 
within the child to the exclusion of the person-environment interactions of the 
child. In an integrative systems approach to child health, we must consider both. 
In fact, the two are isomorphic.

Th e child’s clinical profi le should match the habitat’s topography. We should 
build a supportive environment around the child rather than expect the child 
to adapt to a hostile environment. In Integrative Pediatrics, we need to assure a 
unique habitat for each child. Th is means we need to become familiar with the 
set of general design principles for healthy child environments as well as special 
design requirements of unique therapeutic environments.

Habitat design philosophy is built on a very simple idea—a child is the accu-
mulation of his or her life experiences. All of these experiences are gained in 
habitats (life environments). Th erefore, a design for life spaces is a design for 
consciousness. You design into the space what you want to see in the child. Th e 
child’s habitat is viewed as an incubator. Th e home environment, the school envi-
ronment, and the neighborhood environment are viewed as major incubators.

Habitat re-design plays a key role in child potentiation by asking what kind of 
habitat best fi ts the child and will invoke latent growth potentials. Th is concern 
goes well beyond traditional wellness care and prevention into the new arena of 
potentiation. A scan of the child’s latent abilities and interests is converted in a 
design profi le. Th e design profi le is then used to build-out the matching habitat.

----------------------------------------------------------------------------------------------------
Habitat redesign for Children 

(Leland kaiser)

The child’s habitat should be viewed as evocative, not as a passive container. A 
good habitat turns on the child’s DNA, stimulates brain development, excites 
soul potentials, and readies the child for social interaction. A well designed 
habitat does six things:

Compensates for any defi ciencies in the child, so these disabilities do not 1. 
become a handicap.
Facilitates expression of the child’s existing abilities and interests.2. 
Potentiates development of new abilities and interests.3. 
Provides a rich opportunity structure for the child’s growth.4. 
Provides encouragement and coaching.5. 
Provides positive reinforcement for growth. (L. Kaiser, personal commu-6. 
nication, 2008)

-----------------------------------------------------------------------------------------------------
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Pediatric integrative medicine is concerned not only with the sick or injured 
child. It also focuses upon the well child. It seeks to release the child’s unrealized 
health potentials. It seeks to accelerate normal soul unfoldment. It seeks to help 
each child become what it already is at the level of potential, but has not yet expe-
rienced at the level of realization. (Kaiser, L., personal communication 2008)

Change in Healthcare Delivery Models
Th e increased percentage of the economy devoted to medical costs with its subsequent 
hobbling of business productivity and profi tability, combined with the lack of access to 
healthcare by millions in the United States, will create a tinderbox of unrest and sub-
stantial popular support for radical reforms in healthcare. It will become easier and 
more popular to support prevention and low cost health promotion; eff ective leader-
ship, strategies and models will be sought more eagerly. Among medical specialties, 
pediatrics already has an impressive track record in promoting health and prevent-
ing illness. Integrative pediatricians must be prepared to show the next steps beyond 
immunizations, car seats and safe temperatures for hot water. We must be able to pro-
vide evidence-based information about the importance of stress management, and the 
importance of community planning and public policies that support optimal nutrition 
and fi tness.

Being aware of broad societal/contextual factors helps as we consider changing 
what we do to help children heal, but the hard work of change lies in examining 
and redesigning models of care. Changing these models can be expensive. In a time 
of limited resources, philanthropy can be an energy source in fueling healthcare 
change.

Th e experience of the Bravewell Collaborative (see below) is a great example of how 
committed philanthropy can be a driving force in groundbreaking innovations that 
move us closer to fully realized integrative care models all over the USA. Penny George, 
PsyD founding member of the Bravewell Collaborative off ers this:

Philanthropy has long been the engine of social change in America. In the early 
years of the 20th Century, it created the Flexner Report that changed medicine 
from a cottage industry to a science-based profession. Th rough the eff orts of the 
Bravewell Collaborative and others in recent years, philanthropy is again trying 
to change medicine: this time to bring it back to its roots in healing.

Integrative medicine began as a consumer movement, with patients who were 
dissatisfi ed with being seen as diseases and body parts, who were already tak-
ing responsibility for making choices and demanding to be treated in a more 
respectful fashion by their health professionals. Th ere was no desire to abandon 
conventional medicine, but to ask that it change so that they could partner more 
eff ectively with it.
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Given the misalignment of fi nancial incentives to promote health as opposed 
to medical procedures following diagnosis of disease, it will be some years before 
integrative medicine becomes simply Medicine—the prevailing standard of care. 
Nevertheless, the trend we see is favorable. As the healthcare system in the US is 
not succeeding in providing the quality of care that the dollars invested should 
have brought, new remedies to the approaching disaster are being sought. As 
philanthropists, we are optimistic that once there is a body of research demon-
strating the value and cost-eff ectiveness of integrative approaches to care, the 
tipping point will be near.

In the meantime, we believe we will continue to see the following shift s occurring:

Health institutions will increasingly be hearing—and responding to—de-• 
mands from their constituents for more attention to health promotion, more 
eff ective chronic illness care, and end-of-life care that is truly caring. Th is is 
where integrative medicine approaches are especially eff ective.
Healthcare systems will off er a range of healing modalities in outpatient facili-• 
ties as well as at the bedside, oft en off ered by specially trained nurses. Physician 
support will grow as patient satisfaction increases, as the length of stay decreases 
and fewer medications are required, and as intractable problems (such as costly 
in-hospital falls) are solved through collaboration with the resident integrative 
medicine teams.
In an organic, evolving way, new care models for such expensive chronic ill-• 
nesses as congestive heart failure and diabetes will emerge. Th ese models will 
have more active involvement of patients (and future patients who seek to 
delay or avoid their parents’ complicated conditions) and will provide individ-
ualized choices as well as health coaches to empower people for this enhanced 
involvement in their own care. Care will be much more eff ectively coordi-
nated and care teams will include both integrative medicine practitioners and 
conventionally trained health professionals.
In conclusion, we believe that integrative medicine should become the stan-• 
dard of care not only across the continuum of patient care but also across the 
lifespan. What if we were to take full advantage of the incredible imagination 
of children to teach mind-body skills to use not just when facing diffi  cult 
medical procedures, but as part of prevention? We vaccinate for diseases but 
not for stress, yet the mind-body connection is the key to managing stress 
eff ectively, and we know how to do this. Pediatrics has much to teach us about 
how integrative medicine can contribute to health and to the care of very sick 
children.
Th ere may be no single model of care that is best for anything, but we believe • 
the accumulated wisdom and experience that is underway will result in 
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improved health, and greater satisfaction with medicine on the parts of both 
patients and health professionals.

My hope is that we have the wisdom, generosity, and courage to do the work that needs 
to be done to fi nally create a fully integrative healthcare system. (P. George, personal 
communication, 2008)

We need successful clinical models of Integrative Pediatric Care in both inpatient 
and outpatient settings. In web-based chapter 31 of this volume, Dr. Richtsmeier Cyr 
describes the largest and longest running pediatric model in the USA at Children’s 
Hospitals and Clinics of Minnesota. Th e executive responsible for creating, funding, 
and protecting this program for 8 years was Julie Morath, former Chief Operating 
Offi  cer of Children’s Hospitals and Clinics of Minnesota. A world-renowned expert on 
pediatric patient safety-Ms. Morath off ers this perspective as the leadership “champion” 
for this unique service over 8 years:

Th e child and family has always been a unit, however our care delivery models 
have oft en fragmented, and reduced care to technical body system interventions. 
While the technical knowledge and expertise is essential, it is insuffi  cient to cre-
ate the holistic experience that supports the inherent healing powers of the indi-
vidual and the family and identifi es sources of resilience, self-reliance, locus of 
control and success in times of crisis.

Integrative medicine protects human dignity; promotes optimal health and 
well being; and develops the strengths and resources of the individual child and 
family. Th rough identifying and amplifying strengths to promote self-care, pro-
viding a co-management response to symptoms of disease and illness, and pro-
moting peaceful, comfortable, and compassionate palliative and end of life care, 
integrative medicine brings to life the mission of pediatrics.

Integrative Medicine is the discipline that orchestrates and brings to the child 
and family a deep understanding of the individual restorative and self-regulatory 
capacity and the collective strength of the family unit to participate in achieving 
maximum function and wellness. In this manner, integrative medicine taps into 
the deepest motivations of healthcare providers, care givers, and parents: pro-
tecting life, learning and developing through challenges, thinking about future 
generations, focusing on relationships, building community, and enabling the 
direction of energy to maximum achievement of health—by bringing awareness, 
science, skills and tools to physical, mental, emotional, and energetic selves.

Th e evidentiary base of integrative medicine is increasing. As children are 
surviving childhood conditions into young adulthood and beyond, skills of self 
awareness are increasingly important in managing chronic conditions; among 
them are diabetes, cardiovascular conditions, conditions of prematurity, and 
 cystic fi brosis.
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Our current healthcare system reimburses procedural care. Integrative med-
icine provides preventative, eff ective and non-invasive solutions to healthcare 
conditions, thus reducing the burden of illness over the individual life span and 
continuum of care.

As payers and policy makers become more enlightened to the role of integra-
tive medicine to enhance self-care, self-reliance, and improve function and qual-
ity of life for children and families; integrative medicine will become an essential 
and demanded component of care in mainstream medicine. Mainstream med-
icine will concurrently evolve to embrace the potentiating value of integrative 
medicine to successfully clinical outcomes.

As self-regulation and reliance is enhanced, the demand for healthcare ser-
vices will be reduced thus the burdens of illness.

Th e meaning and joy in providing healthcare is at risk. Th e focus on pro-
duction, technology, and regulatory compliance, has dispirited the healthcare 
workforce. Integrative medicine models are a pathway to rekindle and sustain 
meaning and joy in the work of healthcare, through the focus of the whole child, 
the strength of the family, focus on wellness and prevention, interdisciplinary 
respect and collaboration. Th ese areas of focus are the basis of highly intimate, 
compassionate care processes. Care providers are reinforced for the very values 
and motivations that caused them to dedicate their lives to the health and care 
of children.

A greater distributed model of care is a consideration for the future, with 
assessment, and consultation, training, and evaluation as a model to prepare 
care givers in the basics of integrative medicine, such as skill transfer in massage 
 therapy, healing touch, pain and symptom management to frontline care givers. 
Th e time and attention of leadership to the value of integrative medicine is essen-
tial. Th is includes a disciplined approach to growth and fi nancial performance as 
well as, cultivation of medical-specialists and consumers. Champions for “main-
stream” advocacy, nurturing philanthropic support, and research to establish an 
evidentiary-base is key in the leadership role to advance integrative medicine. 
(J. Morath, personal communication, 2008)

Th e “fl attening” of the global marketplace due to the advent of information and 
communication technologies empowers those who traditionally had little access to 
health information to network with others; now even those without medical degrees 
can develop substantial expertise and access to the latest research. Families are already 
bringing pediatricians computer printouts from Google searches, challenging us to help 
patients sort through fact from fi ction on the information highway. Some pediatricians 
have already begun to provide reliable, evidence-based information about natural ther-
apies via the internet and family-oriented publications. Th e need for unbiased, thought-
ful, clear information will increase in the future.
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Furthermore, the advent of the internet and communication technologies such as 
cell phones and PDAs will usher in a new era of communication, promoting eff ective 
behavior changes to promote healthy lifestyles. Integrative pediatricians will be able to 
help patients set goals, monitor their progress and make adjustments to their strategies 
with fewer offi  ce visits. Lifestyle coaching will be feasible over long distances, combin-
ing electronic technology with group support via webinars and other low cost confer-
encing options.

Within the healthcare system, interdisciplinary approaches will be increasingly 
important. Dr. David Rakel, medical director for integrative medicine at University of 
Wisconsin Madison, points out that

No one profession will be able to facilitate healthy change alone. Th e future will 
require that we create teams that work together to empower patients and their 
families to fi nd health for themselves. Th ese teams will be diff erent than those 
focused on treating chronic disease. For example, a child with renal failure will 

----------------------------------------------------------------------------------------------------
Technology and the Evolution of Pediatric Care 

(Scott Shannon)

The most signifi cant change will involve the public and the internet.
Patients will begin to have access to increasingly sophisticated outcome 
data from the care of all providers. This will come as online data bases that 
summarize an individual’s experience with a specifi c provider. The fi rst step 
will be consumer driver but the response will be so dramatic that healthcare 
institutions will be forced to follow suit and provide this information with 
sophisticated outcome measures. Finally, we will have the ultimate measure 
of provider’s behavior: patient oriented response and satisfaction.

This trend will enhance the drive towards more integrative care in all spe-
cialties. These data bases will endorse the preventative and cost- effective 
measures employed in integrative medicine. High levels of patient interest 
and a more cautious approach toward pharmaceutical interventions will 
speed the process further.

As more and more patients have complete access to real measures of a 
practitioner’s clinical effectiveness, the pervasive trend towards individual 
empowerment unleashed by the internet will continue. Healthcare will soon 
consume 20% of our massive GNP and yet we have no measure of how well 
doctors do what they do. We have witnessed a recent trend for hospitals to 
be measured and compared to each other. Doctors are next. (S. Shannon, 
 personal communication, 2008)
-----------------------------------------------------------------------------------------------------
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have a disease-focused team that includes a nephrologist, a dialysis technician, a 
pharmacist and a pediatrician among others. But a team that focuses on health 
may be completely diff erent as professionals come together to address what is 
needed for self-healing mechanisms to unfold. For example, a team to facilitate 
optimal weight in kids may include a pediatrician, a nutritionist, an exercise 
physiologist, a psychologist, a mindfulness instructor and a spiritual guide. As 
these professionals come together the team learns from each other to create a 
transformation in health care delivery. A trans-disciplinary team transforms the 
traditional model that results in new insights towards solving challenging prob-
lems. Th e future of integrative pediatrics will require the pediatrician to be a 
leader in organizing these teams towards new and innovative ideas. (D. Rakel, 
personal Communication, 2008)

Changing healthcare models must include change within its cornerstone pro-
viders-nurses. Th e nursing profession in many ways, has led the way into integrative 
care for both adults and pediatrics. Maura Fitzgerald, RN, CNS a pioneer in pediatric 
integrative  nursing clinical practice, education and research had this to say about the 
 importance and evolution of holistic nursing

Th e profession of nursing is, by its nature and history, holistic and integrative. 
Although the American Association of Holistic Nursing was founded in 1981 
they note that the fi rst holistic nurse was Florence Nightingale who ‘believed in 
care that focused on unity, wellness and the interrelationship of human beings’ 
(AHNA, 2008). Massage therapy was once taught in all nursing programs and 
it was considered part of normal care to have a soothing back rub to help the 
hospitalized patient get a good night’s sleep. Nursing education has tradition-
ally incorporated concepts key to integrative practice such as communication, 
cooperation, and understanding of family, culture and environment. Pediatric 
nursing as a specialty has focused on the child within the context of family and 
community. (M. Fitzgerald, Personal communication, 2008)

In recent decades nurses have perceived a change in emphasis away from patient 
contact and toward the operation of sophisticated technology and electronic docu-
mentation. Many have found this in confl ict with core values. Nurses, like their physi-
cian colleagues, express frustration that the heart of the profession is disappearing.

For a growing number of nurses integrative medicine is the path to reclaiming the 
profession. Aft er a 2-day training on infant massage, a neonatal intensive care nurse 
said it was the “best thing she had done in years and made her feel like a nurse again.” 
Nurses are requesting education and training so that they can provide therapies, con-
sult with families, or use them for self-care. In our pediatric facility, nurses from pre/
post operative care to the oncology unit have expressed interest in learning integrative 
medicine techniques.
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Many hospitals are off ering courses in holistic and integrative therapies. In 
Minneapolis, Abbott Northwestern Hospital (ANW) has created a comprehen-
sive 6-day holistic nursing course for staff  nurses. Children’s Hospitals & Clinics of 
Minnesota has developed inpatient unit-based training on complementary strate-
gies. Additionally it has partnered with ANW to send staff  to the holistic nursing 
course at ANW and then provided additional on-site education with specifi c pediat-
ric content.

In a survey of University of Minnesota School of Nursing faculty and students 
over 95 agreed that clinical practice should integrate the best of CAM and con-
ventional care (Halcon, Chala, Kreitzer, & Leonard, 2003). As of 2003, 77 of 
nursing schools in the United States included content or experiential learning 
on  complementary health and healing in their curriculum (Richardson, 2003). 
Professional  nursing  organizations have responded to interest from members 
by offering  content in  integrative medicine as workshops and sessions at annual 
conferences. The American Nurses Association recognized Holistic Nursing as a 
 specialty in 2006.

Nurses are reclaiming the heart and soul of the profession as they seek knowledge 
and apply the principles of integrative medicine to their practice. Th ey are creating a 
new balance between technology and care by relegating technology to its support role 
and, with the aid of integrative concepts, advancing nursing care. Nurses have been and 
will continue to be a driving force in seeking out and incorporating integrative strategies 
for care of patients in all settings.

Changes in Research and Training
In the future, the best elements from all realms of healing–complementary, traditional, 
alternative, and conventional–will all play a designated role. Integrative practitioners 
can demonstrate that public policy-making, education, and individual clinical encoun-
ters can all be an opportunities for facilitating the balance of the “whole child” (mind-
body-emotions-spirit within the context of family and community) to promote health 
across a lifetime. Determining which therapies are truly “the best” is based on scientifi c 
evidence and measuring specifi c outcomes. Once the most relevant and clinically valid 
treatments are identifi ed, they must then be incorporated into the education/training of 
healthcare professionals. Translating research into clinical practice is challenging as the 
real world of pediatric clinical practice may be less “black and white” than the careful 
design of a clinical research trial.

A key concept that the real-life clinical practice of integrative pediatrics brings to 
the transformation of medicine, is the focus on individualized care. Research studies 
must refl ect this and therefore “standardization” of CAM interventions for research 
purposes may not represent what happens in the fi eld. Not only are children not just 
small adults; they are not all interchangeable, and they do not all respond the same way 
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to a cookie cutter approach to therapy. Dr. Karen Olness, a pioneer of pediatric mind/
body medicine notes that

when the National Institutes of Health began funding research in complemen-
tary medicine, many researchers saw this as a potential source of funding, and 
entered the fi eld with inadequate background. Mind body interventions, such as 
hypnosis and guided imagery, that required individual modifi cations, depending 
on the interests, personalities and preferences of a child, were organized into “one 
size fi ts all” techniques, with results that were disappointing. (K. Olness, personal 
communication, 2008)

Mary Jo Kreitzer, PhD, who directs the Center for Spirituality and Healing-a leading 
academic CAM program at the University of Minnesota, had this to say about training 
the next generation of health professions students in CAM:

As the evidence base supporting the use of integrative health continues to grow 
and consumer demand for access to services shows no signs of wavering, health 
professional education programs are increasingly incorporating content on 
CAM or integrative health/medicine into both required curricula and optional 
learning experiences. Th is trend is evident in undergraduate, graduate and 
 post-graduate training.

Curricular eff orts were both stimulated and enhanced when the NIH National 
Center for Complementary and Alternative Medicine announced a grant ini-
tiative in 1999 called the ‘Complementary and Alternative Medicine (CAM) 
Education Project Grant’. Th e goal of this initiative was to encourage and support 
the incorporation of CAM information into medical, dental, nursing and allied 
health professions schools’ curricula, into residency training programs, and into 
continuing education courses. Under this initiative, 15 grants were awarded, 14 
to universities and one to the American Medical Student Association. While 
the majority of the university grant awards went to medical schools, two were 
awarded to schools of nursing and several grant awards went to institutions that 
were launching curricular eff orts that reached beyond one discipline. Th e hope 
and expectation was that these programs would widely disseminate their fi nd-
ings thus helping other institutions launch similar eff orts. (Pearson & Chesney, 
2007).

In 2000, the Consortium of Academic Health Centers for Integrative Medicine 
was formed to advance integrative medicine overall and in particular, to stimu-
late changes in medical education that would facilitate the adoption of integrative 
medicine curricula. In less than a decade, this organization has grown from 8 to 
41 highly esteemed academic health centers. Th e Consortium has disseminated 
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a curriculum guide and is a resource to medical schools initiating integrative 
medicine initiatives (www.imconsortium.org). Although the AAMC has not 
published any statement related to teaching CAM or integrative medicine or 
identifi ed essential competencies, questions about CAM have been added to the 
annual Medical School Graduation Questionnaire. Graduates are asked whether 
they are confi dent that they have the appropriate knowledge and skills to assess 
the health practices of a patient using alternative therapies and whether the time 
devoted to teaching CAM was inadequate, appropriate or excessive. Several arti-
cles have been published that describe relevant CAM competencies for medical 
education (Kligler et al., 2004; Torkelson et al., 2006). Additionally, curriculum 
materials on CAM have been peer reviewed by the AAMC and are published on 
the AAMC MedEd portal (Kreitzer, M. J., Personal communication 2008).

David Steinhorn, MD, Director of Integrative Medicine and a pediatric intensivist at 
Memorial Children’s Hospital in Chicago has been very involved in CAM research for 
children in intensive care settings, off ers this perspective:

Th ere are few children who fi nd joy and comfort in their stay in the hospital. 
Most of the contact hospitalized children receive from the medical staff  is task 
oriented, short-lived, and not intended to comfort or re-assure. Conceptually, 
the child is always in a state of “threat” while in the hospital in spite of our 
attempts to make hospitals ‘child friendly’ and ‘pain free zones.’ Integrative 
approaches to healthcare for the hospitalized child attempt to create comfort 
and safety for the child and to calm the parents, making them better able to 
be a source of comfort for their child. Th e simplest of low-tech approaches 
such as massage, energy healing techniques and mind-body approaches pro-
vide avenues for promoting comfort for the scared and agitated hospitalized 
child that might otherwise be treated with escalating doses of sedatives or even 
manual restraints.

It is unfortunate that so many academic departments of pediatrics have not 
embraced the potential for integrative medicine to enhance pediatric trainees’ 
appreciation for the human needs of their patients and to provide the comfort 
that patients and families seek. Integrative medicine says to families and the 
community that a hospital genuinely cares about the overall well-being of its 
patients by providing services that do not generate revenue. It reminds the med-
ical staff  to consider the impact of a harsh tone of voice or the hurried touch of a 
tired resident on perceptions of the patient and family. It provides an algorithm 
by which clinicians can expand and deepen their interaction with the patient by 
shift ing their attention and intention ever-so-slightly during their interactions 
with patients. In a fast-paced environment, the presence of the integrative med-
icine practitioner affi  rms the institution’s positive aspirations without dwelling 

www.imconsortium.org
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on any negatives. Th erefore, in its most essential form, integrative medicine 
has the power to communicate non-verbally our genuine concern and desire to 
nurture and comfort fragile patients whose potential to recover is unknown.

Future medical systems will need to fi nd means for re-uniting the care of 
the body with the care of the spirit both in in-patient and out-patient medicine. 
New algorithms will need to be developed to demonstrate the benefi ts and effi  -
cacy of such holistic care because conventional western approaches to establish 
a scientifi c basis for effi  cacy are oft en inappropriate or inadequate to discern the 
impact of integrative therapies on patients. Such care will not necessarily rely 
upon any single discipline such as hospital chaplains to address the spiritual 
needs of patients any more than we rely solely upon psychiatrists to deal with 
their psycho-emotional concerns. I anticipate that boundaries between special-
ties will shift  and become less distinct as the in-patient care team takes on a more 
horizontal, transdisciplinary structure which acknowledges the potential contri-
butions of many practitioners to the healing process. While physicians will likely 
continue to be the ultimate decision makers in hospital-based practice, it will 
become clear to all sensible clinicians that other disciplines have much wisdom 
and insight to contribute on a case-by-case basis. Ultimately, we must work for 
a process where multiple practitioners evaluate the patients’ and families’ needs 
from multiple points of view and create a multifaceted plan of therapy which 
can truly provide an optimum healing environment for the child. (D. Steinhorn, 
 personal communication, 2008)

Larry Dossey, MD, pioneer in CAM highlights controversies over quality of 
research:

Many individuals have discovered the value of complementary/alternative medi-
cine (CAM) not through a careful weighing of the available evidence, but through 
personal experience when conventional therapies fail. Th is was true for me.

Th e burden of proof is on the advocates of any therapy, whether CAM or con-
ventional, to establish evidence for the effi  cacy and safety of the therapy in ques-
tion. In practice, however, a double standard oft en seems to operate, in which 
critics rightly demand proof of effi  cacy and safety for CAM, yet are lenient in 
these demands where conventional therapies are concerned. I raise this issue not 
to be churlish or to point blame, but because this double standard helps explain 
the massive sociological shift  toward CAM that has occurred over the past four 
decades in nearly every industrialized nation.

Th e public has become increasingly aware of the spotty record and dubious 
claims of conventional medicine about safety and effi  cacy. It seems that every few 
months some drug or medical device, initially highly touted, is tarnished with 
new revelations of side eff ects or industry malfeasance. To add to the public’s 
dismay, our citadels of healthcare—our modern hospitals—no longer command 
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unqualifi ed respect. Epidemiologist Barbara Starfi eld, of the Johns Hopkins 
School of Medicine, reported in 2000 that around 225,000 deaths occur annu-
ally in American hospitals due to the adverse eff ects of medications, infections, 
and errors, making hospital care the third leading cause of death in the United 
States, behind heart disease and cancer (Starfi eld, 2000). Th ese fi ndings have 
become part of the national conversation in the United States, particularly aft er 
the Institute of Medicine’s startling report in 2000, “To Err is Human” (Kohn, 
Corrigan, & Donaldson, 2000).

Dr. Kenneth Pelletier, a pioneer in CAM, observed in 2002, At the root of this 
debate [about complementary/alternative or integrative medicine (CAM)] is a 
ubiquitous assertion that conventional medicine is grounded in evidence-based 
research and integrative medicine is not. Th at is grossly inaccurate . . . . [We should 
challenge] both conventional and integrative medicine to a higher standard. To 
provide a baseline against which to measure CAM, it is important to point out 
that as much as 20 to 50 of conventional care, and virtually all surgery, has not 
been evaluated by RCTs [randomized clinical trials]. (Pelletier, 2002)

In 2006, the British Medical Journal published their assessment of 2,404 treat-
ments currently used in medical practice. Of these, 360 (15) were rated as bene-
fi cial, 538 (22) likely to be benefi cial, 180 (7) as trade-off  between benefi ts and 
harms, 115 (5) unlikely to be benefi cial, 89 (4) likely to be ineff ective or harm-
ful, and 1,122 (47), the largest proportion, as unknown eff ectiveness. 

Th ese fi ndings, extending across three decades, are troubling. Th ey raise seri-
ous questions about the effi  cacy and safety of Western medicine, and help explain 
the socio-cultural shift  toward CAM in nearly every industrialized nation over 
this period of time. People are understandably less trustful and more fearful of 
conventional therapies, and they are seeking options.

Proving effi  cacy for some CAM therapies is challenging, however. Some of 
these therapies, such as Traditional Chinese Medicine, involve a knowledge sys-
tem and lexicon that are foreign to western science. Moreover, they have arisen 
over millennia in diff erent social contexts. Can they be wrenched from their 
milieu and retain their effi  cacy? Will they yield to the double-blind methods of 
proof favored in the West?

In summary, CAM may render a service to healthcare by exposing the double 
standards for effi  cacy and safety that prevail throughout conventional medi-
cine. CAM also raises questions that are oft en ignored in conventional medicine, 
such as the role of intentionality in experimental outcomes and the importance 
of preserving the socio-cultural context of certain therapies. If these questions 
are squarely faced, CAM may provide not merely an increase in the therapeu-
tic options that are available for healing, but also a greater understanding of the 
operations of science itself. (L. Dossey, personal communication, 2008)
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Creating Wholeness
Th e future off ers us both great challenges and great opportunities to transform chil-
dren’s healthcare. It is of course our greatest hope that children are valued to the degree 
they deserve—there is no future without them. How do we value them today? What is 
the state of children’s health as you read this text?

Cancer continues to be the leading cause of death by disease in children. • Th e 
age-adjusted annual incidence of cancer in children increased from 129 to 166 
cases per million children between 1975 and 2002.
One in eight babies is born prematurely, an increase of nearly 31 percent since • 
1981. A lack of prenatal care and poor nutrition may account for 40 of pre-
mature births in developed countries. Preterm birth contributes to more than 
one-third of all infant deaths and costs the US more than $26 billion per year.
Asthma is the most prevalent chronic disease aff ecting American children, • 
leading to 15 million missed days of school per year. From 1980 to 2004, the 
percentage of children with asthma has more than doubled, from 3.6 percent 
to 8.5.
One in three adolescents are overweight or at risk of becoming overweight. • 
One in six youths ages 6–19 years are overweight, a 45 percent increase in 
the past 10 years alone. Type 2 diabetes rates, directly related to the obe-
sity epidemic, are rapidly increasing in US youth. Of those children newly 
diagnosed with diabetes, the percentage with type-2 has risen from less 
than 5 to nearly 50 in a 10-year period. Th is disease disproportionately 
aff ects American Indian, African American, Mexican American, and Pacifi c 
Islander youth.
Neurodevelopmental disorders aff ect one in six American children today, • 
with autism and attention defi cit hyperactivity disorder (ADHD) reported at 
all-time high rates. Autism spectrum disorders are most recently estimated 
at 1 in 150 children, a 20-fold increase since the 1980s. Most recent national 
surveys estimate that approximately 1 in 12 children have been diagnosed 
with ADHD.
Children and adolescents are suff ering from mental health disorders at • 
alarming rates. Nearly 20 of young adolescents report symptoms of 
depression, with even higher rates in Native American youth. Suicide is the 
third leading cause of death in youth ages 10–19, and suicide rates in Native 
American adolescents are three times greater than the national average 
(Rosen & Imus, 2007).

How can we best address these challenges? Integrative medicine off ers us the most 
promising solution for shift ing the paradigm of healthcare towards a wellness-based 
model rather than a disease-treatment system. We must advocate for substantive 
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change for a wholesale transformation of our current healthcare system or we will con-
tinue to lose generations of children to chronic diseases that are preventable. How does 
integrative medicine answer this charge? Not simply as a mixture of CAM therapies, 
but as the container of a holistic philosophy of care that includes tenets of the AAP’s 
“Medical Home” and “Bright Futures” models American Academy of Pediatrics (AAP). 
Furthermore, the impact of the environment on our children’s health and the corre-
sponding impact of healthcare on our environment must be addressed in a serious 
and immediate way consistent with the precautionary principle and other principles of 
ecologically-sustainable medicine. It is our hope that someday we speak not of a sepa-
rate integrative medicine but of a single “good medicine,” one that values and promotes 
wellness and health for our children (Kemper, 2000).

----------------------------------------------------------------------------------------------------
The Emergence of Integrative pediatrics 

(David Riley)

Perhaps the fi rst step in the emergence of integrative pediatric care will be 
based on the integration of some complementary and alternative therapies 
with conventional medical care. The future also lies at least as importantly 
in the area of prevention through the promotion of health and wellness. It is 
clear that we are often creatures of habit, habits which are laid down early in 
life and put all of us on a life-long path over which we have some infl uence. 
Nutrition, yoga and meditation, exercise and rest, massage, how we chose 
to prevent and treat illnesses are important not only because of their imme-
diate benefi ts but also because they have long-term effects.
I believe that the most sought after pediatricians of the future will 
 practice integrative pediatric care and work a variety of other licensed 
healthcare  providers to optimize health and wellness. (D. Riley, personal 
Communication, 2008)
-----------------------------------------------------------------------------------------------------

Th e future of medicine will recognize that wholeness, a whole, perfect, harmonious 
pattern already exists within each person, and that it is the healer’s privilege to sing 
the songs that celebrate and call forth (evoke) that wholeness, supporting a milieu, an 
environment, in which that wholeness can be expressed easily and sustainably. So, we 
will facilitate the expression and realization of a whole, healthy planet, culture, build-
ings, transportation, education, nutrition, politics; and our specifi c practices will be 
respectful and sustainable expressions of the recognition of our oneness. Not everyone 
in the orchestra plays every instrument simultaneously. Not every healer will use every 
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technique, but we will rejoice that there are those whose practices complement our own, 
and give each a seat in the symphony.
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AAD. See Antibiotic-associated diarrhea 
(AAD)

“Acceptance-based therapy,” for adolescents 
with chronic pain disorders, 527

Acetaminophen, 540
Achilles tendonitis, 166
Acupressure, 105
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analgesic eff ect of, 107, 108
application for treatment of

allergy rhinitis, 118
asthma, 111–112
constipation, 440–441
FAP, 431
headache, 112–113
nausea and vomiting, 494
nocturnal enuresis, 114–115
pain, 534–535
postextubation stridor, 117
postoperative nausea and vomiting, 

115–117
smoking cessation, 114

benefi cial eff ects in adolescent patients, 
379–380

with bloodletting, 117
clinical evidence of pediatric, 110–111
as complementary medicine, 211

eff ectiveness in various clinical 
conditions, 110

history of, 104–105
and related techniques, 105–106
for relieving nerve pain, 27
safety issues for use in adults, 76
scientifi c research for, 107–110
theories of, 106–107
use in

pain management, 117–118
palliative care, 585

Acupuncture needle, 109
insertion of, 110

Acupuncture points
unit of measurement, 119
used for migraine prophylaxis, 114

Acute diarrheal illness, 323
Acute lymphoblastic leukemia (ALL), 488
Acute myelogenous leukemia (AML), 488
Acute otitis media (AOM), 608. See also 

Otitis media
Acute pseudoaldosteronism 

syndrome, 639
AD. See Atopic dermatitis (AD)
Additive-free diet, 333
Adenysine triphosphate (ATP) 

synthesis, 498
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ADHD. See Attention defi cit hyperactivity 
disorder (ADHD)

ADHD rating scale, 27
Adolescents

benefi cial eff ects of
acupuncture, 379–380
chiropractic care, 381–382
homeopathic medicine, 380–381
massage therapy, 380
mind-body therapies, 382
reiki/therapeutic touch, 384
spirituality, 382–384
yoga, 384–385

and CAM therapies, 368–372
sleep disorders in, 415
stages of psychological growth and 

development in, 369
use herbal therapies and supplements

caff eine, 372–373
chamomile, 376
creatine, 378–379
Echinacea, 377–378
ephedra or ma huang, 372
feverfew, 378
garlic, 378
ginseng (Panax Ginseng), 374–375
green tea (Camellia sinensis), 373–374
guaraná (Paullinia cupana), 374
hoodia gordonii, 374
kava, 375–376
melatonin, 376–377
St. John’s wort, 375
valerian, 376
yerba mate (Ilex Paraguariensis), 374

Adult health care, 7
AEA. See Arachidonoyethanolamide 

(AEA)
Aerobic exercise, 206, 207
AFCAs. See Artifi cial food coloring and 

additives (AFCAs)
Aggressive Comfort Care (ACT), in pediat-

ric palliative care, 63
AHG. See American Herbalist Guild 

(AHG)
AID. See Anti-infl ammatory diet (AID)
Alcohol, abuse of, 58

ALE. See Artichoke leaf extract (ALE)
ALL. See Acute lymphoblastic leukemia 

(ALL)
American Herbalist Guild (AHG), 225
American Journal of Clinical Nutrition, 400
AML. See Acute myelogenous leukemia 

(AML)
Animal magnetism, 270
Antibiotic-associated diarrhea (AAD), 610
Anti-coagulant medication, 378
Anti-depressant medications, 479
Anti-infl ammatory diet (AID), 547
Anti-psychotic medications, 464
Anxiety disorders, 460
AOM. See Acute otitis media (AOM)
Arachidonoyethanolamide (AEA), 533
Aromatherapy

application in treatment of
anxiety, 137
childhood cancer, 135–136
dermatology and skin infections, 

132–134
infant apnea, 136–137
insomnia, 134–135, 417
nausea, 134

certifi cation for, 141
defi nition of, 123–124
safety concerns and risks of, 137–141

Aromatherapy massage, 251. See also 
Massage therapy (MT)

Aromatic plant oils, 124
Artemisia vulgaris, 105
Artichoke leaf extract (ALE), 432
Artifi cial food coloring and additives 

(AFCAs), 410
Artifi cial sweetener, 333
ASD. See Autistic spectrum disorder (ASD)
Asian bodywork, 251
Asperger’s syndrome, 396
Association of Healing Health Care 

Projects, 65
Asthma

acupuncture for treatment of, 111–112
eff ect of subluxation on, 161
conventional therapies for treatment of, 

624
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and food allergies, 333–334
herbal supplements in treatment of, 

629–633
integrative approaches for treatment of

alternative health systems, 633–640
biological therapies for, 626–633
manipulative therapies, 633
mind-body therapies, 625–626

mechanism, 623–624
role of nutrition in development of, 626

Atherosclerosis, 207
Atopic dermatitis (AD), 324, 330–332

symptoms of, 533
Atopic diseases, 305
Atopic disorders

conventional approaches for assessment 
of, 603

signs and symptoms of, 602
treatment of

biologically based therapies for, 
604–605

CAM therapies for, 603–604
manipulative and body-based meth-

ods for, 605–606
ATP synthesis. See Adenysine triphosphate 

(ATP) synthesis
Attention defi cit hyperactivity disorder 

(ADHD), 217, 225, 332
botanical products for treatment of, 414
conventional approach for treatment of, 

407–408
dietary modifi cations and food 

 sensitivities for treatment of, 
409–411

electroencephalographic biofeedback for 
treatment of, 412–413

homeopathy for treatment of, 413
integrative approach for treatment of, 

408–409
nutritional supplements for treatment of

omega-3 fatty acids, 411
zinc and ferritin, 412

traditional Chinese medicine for 
 treatment of, 413

trials of EEG neurofeedback in, 413
Autism, 356, 396

CAM therapies for, 397–398
etiology of, 397
integrative therapies for

alternative behavioral approaches, 404
conventional behavioral approaches, 

403–404
metabolic interventions for treatment of, 

406–407
nutritional supplements for treatment of

omega-3 fatty acids, 405–406
probiotics, 406
zinc, 406

Autistic spectrum disorder (ASD), 396
Autoimmune abnormalities, 398, 400
Autonomic nervous system, 346, 522
Ayurveda, 30

for treatment of
constipation, 435
pain, 536

Bayley Scales of Infant Development 
(BSID), 321

Behavior Rating Scale, 321
Beta endorphin, 533
Beta-hydroxy-beta-methylglutaryl-CoA 

(HMG-CoA), 378
Bifi dobacterium infantis, 441
Biofeedback

development of, 283
as mechanism for reducing stress, 210
in palliative care, 578
strategies for, 286–287
training/accreditation/licensure for, 290
for treatment of

FAP, 428
pediatric pain, 528

Biofeedback-assisted relaxation training, 
for pain management, 528

Biofi eld, 182
Biological markers, 190
Bipolar disorder, 460
Blocked Atlantal Nerve Syndrome, 153
Blood-oxygenation-level-dependent 

(BOLD) signals, 109
Bone marrow transplantation, 497
Botanical medicines, 124
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“Bowel detoxifi cation” protocol, 399
Breastfeeding, benefi ts of, 317
Bronchopulmonary dysplasia, 623
BSID. See Bayley Scales of Infant 

Development (BSID)
Burnout

prevention of, 59
and risk of death by suicide, 58
signs of, 59

Butterbur (Petasites hybridus), 531, 541, 
630

Caff eine, 372–373
CAHC. See Complementary and alternative 

healthcare (CAHC)
CAM practitioners, professional training 

of, 87
CAM product

pediatric use of, 83
safety issues for use in children, 76
use and safety of, 88

CAM therapies. See Complementary/
alternative medicine (CAM) 
therapies

Canadian Journal of Psychiatry, 403
Cancer, childhood

eff ect of electromagnetic fi eld on 
development of, 490

challenges of survivorship in, 500–501
direct anti-cancer eff ects, 502–503
infl uence of nutrition in development 

of, 491–492
mind-body medicine for 

treatment of, 493
palliative care for treatment of, 501–502
side eff ects of cancer therapy in

anxiety-insomnia, 499–500
constipation, 495–496
diarrhea, 496
fatigue, 498
malnutrition, 495
mucositis, 496–497
nausea and vomiting, 493–494
neuropathy, 497
pain, 498–499

supportive care for, 492–493

Cancer therapy, use of antioxidants 
during, 505

CAPS. See Childhood Asthma Prevention 
Study (CAPS)

Carnitine, 498
Carrier oils, 126
Castor oil (Ricinus communis), 436
CC. See Community care (CC)
CCK-8. See Cholecystokinin octapeptide 

(CCK-8)
CDI. See Children’s Depression Inventory 

(CDI)
CDRS. See Children’s Depression Rating 

Scale (CDRS)
Cellular pathology, 459
Central nervous system (CNS), 128
Cerebral palsy, 356
Certifi ed HT practitioner (CHTP), 194
Certifi ed massage therapist (CMT), 253
Cervical lordosis, 154
Cervical subluxation, 154
Cervicogenic headaches, 163
CGI. See Clinical Global Impression (CGI)
Chamomile, 376, 416, 532
Chemotherapy, 495
Chest physiotherapy (CPT), 644
Child

clinical caring for, 36
death due to malnutrition or infectious 

diseases, 34
impact of life-threatening illness on, 451
mental health of, 459
spiritual beliefs and practices, 36
use of herbal medicines and prescription 

medicine in, 83
Childhood Asthma Prevention Study 

(CAPS), 628
Children’s Depression Inventory (CDI), 

322
Children’s Depression Rating Scale 

(CDRS), 322
Children’s Oncology Group 

(COG), 487, 488
Chinese medicine. See Traditional Chinese 

medicine (TCM)
Chiropractic adjusting, safety of, 149
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Chiropractic care
for adolescent patients, 381–382
for conditions of neonate and infant, 

156–158
for conditions of school-aged child, 

161–162
neck and shoulder pain, 162–163
pediatric headache, 163
temporomandibular dysfunction and 

pediatric headaches, 163
for injuries and sports-related condi-

tions, 165–166
head injuries, 166
lower extremity conditions, 166–167
upper extremity musculo-tendonous 

strains, 166
to patients and their families, 167
for pediatric asthma treatment, 606
pediatric conditions that respond to, 157
for prevention of recurrent AOM, 611
in treatment of colic, 601

Chiropractic manipulative therapy, 147
Cholecystokinin octapeptide (CCK-8), 108
Cholesterol biosynthesis, 378
Chronic congestion, 354
Chronic disease management, 80
Chronic infl ammation, 357
Chronic serous otitis media (CSOM), 609
CHTP. See Certifi ed HT practitioner 

(CHTP)
Citrus aurantium, 124
Clinical aromatherapy. See Aromatherapy
Clinical Global Impression (CGI), 322
Clinical Pastoral Education (CPE), 42
CMT. See Certifi ed massage therapist 

(CMT)
CNME. See Council on Naturopathic 

Medical Education (CNME)
CNS. See Central nervous system (CNS)
Cochrane Database Systematic Review, 601
Cod liver oil, 317, 610
Coenzyme Q-10, 531
COG. See Children’s Oncology Group 

(COG)
Cognitive-behavioral therapy (CBT), 471

for chronic pain, 526

Cognitive development, Piaget’s theory 
of, 40

Coleus (Coleus forskohlii), 632, 639
Colic

biologically based therapies for 
 management of, 598–600

CAM therapies for management of, 598
conventional approach for managing, 

597–598
eff ect of probiotics and prebiotics on, 

600
homeopathic medicine for treatment 

of, 602
manipulative and body-based methods 

for management of, 601
Colostrum, 496
Community care (CC), 407
Compassionate Touch®, 252
Complementary/alternative medicine 

(CAM) therapies, 3
for adolescents, 368–372
American Academy of Pediatrics (AAP) 

policy statement on, 87
associated with tumor regression, 77
for autism, 397–398
competencies in undergraduate medical 

education, 91–92
digital learning repositories for, 90
eff ectiveness as healthcare intervention 

for children, 84
ethics of pediatric, 81–82
for FAP and constipation/encopresis in 

children and adolescents, 426
institutional readiness in, 86
and integrative care models, 8
for irritable bowel syndrome, 131
lifetime use of in adolescents, 8
major domains of, 4
for management of colic

biologically based therapies, 598–600
manipulative and body-based 

 methods, 601
mind-body methods, 598

N-of-1 trials
inclusion and exclusion criteria 

for, 79
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Complementary/alternative medicine 
(CAM) therapies (continued)

recommended resources about, 79
in pediatrics, 7–8
practice in North America, 75
quality of, 81
rates of utilization in asthma popula-

tions, 9
referring pediatric patient to, 25–26
research design, ethics, and funding, 

issues in
education, 83
ethics, 81–82
funding, 82

research in pediatric, 8–9
in specifi c pediatric pain conditions

acute procedural pain, 538–539
complex regional pain syndrome 

(CRPS), 542–544
in primary headaches, 539–542
widespread myofascial 

pain, 544–546
and treatments for specifi c pain 

conditions, 548–553
usage rates in pediatric cancer 

patients, 9
utilization in children and teenagers, 8

Complementary and alternative healthcare 
(CAHC), 90

Complementary medicine, imagery as, 
209–210

Complex regional pain syndrome (CRPS), 
535, 542–544

Congenital heart disease, 447
Congenital plagiocephaly, 159
Congenital torticollis, 354
Constipation, 432–433

biologically based practices for treat-
ment of

fi ber, 435
food, 436
herbs, 436
lactobacillus, 437

energy medicine for treatment of
acupuncture, 440–441
refl exology, 441

manipulative and body-based practices 
for treatment of, 439–440

medical system for treatment of
Ayurveda, 435
Chinese herbal medicine, 434
homeopathy, 433–434

mind-body medicine for treatment of
behavioral therapies, 437–438
biofeedback, 439
group behavioral treatment, 438
health visitor teams, 439
play therapy, 439
self-hypnosis, 438

as side-eff ect in treatment of cancer, 
495–496

vincristine-induced, 495
Coronary artery disease, 207
Corticosteroids, 640
Council on Naturopathic Medical 

Education (CNME), 306
Counterstrain (CS), 349
COX. See Cyclo-oxygenase (COX)
CPE. See Clinical Pastoral 

Education (CPE)
CPT. See Chest physiotherapy (CPT)
Cranial base distortion, 353
Cranial electrotherapy stimulation (CES), 

for pain management, 537
Cranial osteopathy, 340, 349–352

as applied to infants, 352–353
Cranial-sacral therapy (CST), 

benefi ts of, 349
Cranial scoliosis, 353
Cranio-Sacral system, 251
Creatine, 378–379
Crohn’s disease, 321–322
CS. See Counterstrain (CS)
CSOM. See Chronic serous otitis 

media (CSOM)
Cultural competence and humility, 37
Cupping, for treating respiratory 

disease and musculoskeletal 
pain, 105

Cyclo-oxygenase (COX), 529
Cystic fi brosis (CF), therapeutic options for 

treating, 643
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Dacryostenosis, 354
Dai-kenchu-to (DKT), 434
DBT. See Dialetical behavior therapy 

(DBT)
DCD. See Developmental coordination 

disorder (DCD)
Deep tissue massage therapy, 251
Deglycyrrhizinated licorice (DGL), 639
Delayed-onset muscle soreness 

(DOMS), 211
Depression, 322

and risk of death by suicide, 58
Developmental coordination disorder 

(DCD), 405
Devil’s Claw, 530
DGL. See Deglycyrrhizinated licorice 

(DGL)
Diabetes Prevention Program, 207
Dialetical behavior therapy (DBT), 475
Diarrhea

antibiotic-associated, 324
prevention of, 323–324
as side-eff ect in treatment of, 496

Diarthrodial joints, range of movement 
in, 149

Dietary Supplement and Health Education 
Act (DSHEA), 224

Digital learning repositories, for CAM, 90
Dill (Anethum graveolens), 599
Dimethylglycine (DMG), 407
Disability Adjusted Life Years 

(DALY), 461
Disease activity score (DAS28), 547
DKT. See Dai-kenchu-to (DKT)
Docosahexaenoic acid (DHA), 411, 600, 

627
“Doctoring to Heal” program, 61
Doctors of Osteopathy (DOs), 439
DOMS. See Delayed-onset muscle soreness 

(DOMS)
Dopamine, 407
Down syndrome, 490
Drug–herb interactions, 27
Drugs, abuse of, 58
DSHEA. See Dietary Supplement and 

Health Education Act (DSHEA)

DSM-based diagnostic system, 458
Dysbiosis, 399
Dysmenorrhea, 530
Dyssomnia, 416

Eating disorders, 382
EBM. See Evidence-based 

medicine (EBM)
Echinacea, 377–378
Eczema, 331
EFS. See Event free survival (EFS)
EGCG. See Epigallacatechin gallate 

(EGCG)
EIB. See Exercise induced 

bronchoconstriction (EIB)
Eicosapentaenoic acid (EPA), 411, 627
Electroacupuncture, development of, 108
Electrocardiogram (ECG) biofeedback, 428
Electrodermograph (EDG) 

biofeedback, 429
Electroencephalographic biofeedback, for 

treatment of ADHD, 412–413
Electromagnetic fi elds (EMF), and 

development of childhood 
cancer, 490

Electromyography (EMG), 429
Elimination diet, 324, 325
Emergency Medical Service (EMS), 539
Encopresis, 433
End-of-life care, 61, 62, 573, 574, 590, 661
Energy healing, eff ectiveness of, 187
Energy medicine therapy. See Energy 

therapies
Energy therapies

biological mechanisms involved in, 182
referrals for all three types of, 196
safety and risks associated with, 195–196
use of, 181

EPA. See Eicosapentaenoic acid (EPA)
Ephedra, 223, 372, 374, 481, 631
Epigallacatechin gallate (EGCG), 503
ERP. See Exposure response prevention 

(ERP)
Erythrocyte superoxide dismutase, 401
Essential fatty acids (EFA), 315, 411, 473, 495

metabolic pathways of, 322
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Essential oils
application in pain management, 

130–132
chemical composition of, 124
dilution chart for, 128
emotional and cognitive reactions 

to, 128
extraction of, 125
healing properties of, 123
history of, 124
ingestion of, 126
mechanisms of biologic eff ect of, 126–129
methods of administration of, 125–126
review of clinical applications of, 

129–130
use against pathogenic 

microorganisms, 134
ET. See Eustachian tubes (ET)
Eustachian tube dysfunction, 608
Eustachian tubes (ET), 352, 355
Event free survival (EFS), 488
Evidence-based medicine (EBM), 240, 360
Exercise induced bronchoconstriction 

(EIB), 628
Exposure response prevention (ERP), 476
Eye movement desensitization and 

reprocessing (EMDR), 476

Family Adaptability and Cohesion Scale 
(FACES), 22

Family Assessment Device (FAD), 23
Family characteristics, infl uencing child 

outcomes
family assessment, 22
family environment

adaptability, 21
cohesion, 21–22
communication, 22

family resources
education, 21
income, 21

family structure
birth patterns, 20–21
family size, 20
single vs. two-parent households, 20

Family functioning and adjustment 
to illness, measures of

dimensions of, 23
Family Adaptability and Cohesion Scale 

(FACES), 22
Family Assessment Device (FAD), 23
Psychosocial Adjustment to Illness Scale 

(PAIS), 23
FAP. See Functional abdominal 

pain (FAP)
FDCA. See Food, Drug, and Cosmetic Act 

(FDCA)
Federal Food Drug and Cosmetic Act 

(FFDCA), 239
Feingold diet, 333, 409
Feingold program. See Feingold diet
Fen fever, 599
Fennel (Foeniculum vulgare), 599
Feverfew, 378, 530
FFDCA. See Federal Food Drug and 

Cosmetic Act (FFDCA)
FGIDs. See Functional gastrointestinal 

disorders (FGIDs)
Fish oil, 314

applications in children, 321
Five phases

cycles associated with, 106
theory of, 106

Food additives, 333
Food allergy, 331, 333
Food, Drug, and Cosmetic Act (FDCA), 

234
Force expiratory volume in 1 second 

(FEV1), 112, 627
Friends of Complementary and Alternative 

Th erapies Society, 93
Functional abdominal pain (FAP), 425

in children and adolescents, 426
medical systems for treatment of

biologically based practices, 431–432
Chinese herbal medicine, 427–428
energy medicine, 431
mind-body medicine, 428–431

symptom-based classifi cation of, 427
Functional dyspepsia (FD), 431
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Functional gastrointestinal disorders 
(FGIDs), 425

characteristics of, 426
Functional magnetic resonance imaging 

(fMRI), 109
Furanocoumarin-free (FCF), 140

GALT. See Gut-associated lymphoid tissue 
(GALT)

Galvanic skin response (GSR), 190
Gamma-aminobezazoic acid, 532
Gamma-amino butyric acid 

(GABA), 520
Garlic, 378
Gas chromatography, 321
Gastroesophageal (GE) refl ux, 354, 597
Gastroesophageal refl ux disease 

(GERD), 157
Gastrointestinal (GI) symptoms, 375
Gastrointestinal microfl ora, 399
Gastrointestinal system, 398–399
Generally regarded as safe (GRAS), 529
Genetic idiosyncrasies, 472
German chamomile (Matricaria 

recutita), 125
Germ cell tumors, 488
Ginger (Zingiber offi  cinalis), 129, 131, 494, 

529–530
Ginkgo (Ginkgo biloba), 218, 639
Ginseng (Panax Ginseng), 374–375
GI pathology, 398
Gluten-free casein-free (GFCF) diet, 404
Good manufacturing practices 

(GMPs), 224, 636
Grape seed extract (GSE), 638
GRAS. See Generally regarded as safe 

(GRAS)
Green tea (Camellia sinensis)

metabolic eff ects of, 373
side eff ects of, 373–374

Gripe water, 599
GSR. See Galvanic skin response (GSR)
Guaraná (Paullinia cupana), 374
Gut-associated lymphoid tissue (GALT), 325
Gwa sha, 105

Headache
acupuncture for treatment of, 112–113
hypnosis for treatment of, 274–278

Head lice (Pediculus humanus capitis), 133
HEADSS (Home, Education, Activities, 

Drugs, Sexuality and Suicide), 370
Healing touch (HT), 180

adult literature on, 193–194
clinical process involved in, 192–193
defi nition of, 192
history of, 192
for pain management, 537
pediatric literature on, 194
training in, 194–195

Health care
for adult, 7
burnout in, 56–57
challenges associated with, 48
changes in delivery models 

for, 660–666
changes in research and training for, 

667–670
guiding principles for, 65–68
happiness in workplace and, 53–55
hospital-based, 454
integrative approach to, 49
lifestyle-based personal responsibility 

and, 67
pediatric medicine in, 3
practitioner-patient relationship in, 49
quality of, 55

Healthcare providers, personality traits 
of, 51

Health education, 56
Heart rate variability (HRV), 284
Heavy metal toxicity, 401–402
Herbal medicines, 31. See also Phytotherapy

defi nitions of, 219
description of, 218–219
dosing of, 225
history of, 219
trends in pediatric use of, 217–218

Herbal products, types of, 220
Herb-drug interactions, 76
Herbs. See Pediatric herbs
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High velocity low amplitude (HVLA) 
treatments, 148, 348

Hirschsprung’s disease, 433, 434
Homeopathic medicines, 85

benefi cial eff ects on adolescent patients, 
380–381

categories of, 236
interactions with conventional medicine, 

243–245
pharmacology of, 236–237
preparation of, 234
principles of, 235–236
remedies for treatment of AOM, 611
for treatment of

ADHD, 413
allergies, 606
asthma, 634–636
constipation/encopresis, 433–434

for treatment of colic, 602
Homeopathic Pharmacopoeia of the United 

States (HPUS), 236
Homeopathy

classical and clinical, 237
clinical trials in, 241–242
global use of, 237–238
and other CAM therapies, 237
regulation of, 238–239
research challenges in

funding and skepticism, 243
individualization, 243
patient preference, 242
specifi c and non-specifi c eff ects, 

242–243
research in, 240
safety considerations in, 237
training in, 239

Hoodia gordonii, 374
HPUS. See Homeopathic Pharmacopoeia 

of the United States (HPUS)
HRV. See Heart rate variability (HRV)
HT. See Healing touch (HT)
HT Certifi cate Program (HTCP), 194
Human faith development, stages of, 40
Hyperkinesis, 416
Hypertension, in children, 206
Hypertonic muscles, 259

Hypno-anesthesia, 273
Hypnosis

applications in health care of adults 
and children, 274

and biofeedback, 287–288
clinical applications of, 271
defi nition of, 272
history of, 270–272
key ingredients in eff ectiveness of, 281
mechanism for biologic eff ects of, 

280–281
safety and risks concerns associated 

with, 281
training/accreditation/licensure 

for, 282
for treatment of

childhood cancer, 494
FAP, 429–430

Hypnotherapy, 271
Hypothalamus-limbic system, 109

IBS. See Irritable bowel syndrome (IBS)
ICU syndrome, 451
Idiopathic headache, 541
IgG antibrain antibodies, 400
IM. See Integrative medicine (IM)
Immunization

eff ect of, 607
infl uence on infant immune/

neuroimmune regulation, 607
for vaccine-preventable diseases, 608

Immunocal, 495
Immunostimulants, use in cancer 

patients, 505
Infant immunizations, 401
Infant irritability syndrome, 597
Infl ammatory cytokines, 400
Inhaled corticosteroids (ICS), in children 

with asthma, 621
Institutional review boards (IRBs), 81, 506
Integrative health treatment plan, 24
Integrative medicine (IM)

challenges of pediatric oncology in 
research of, 505–506

and chronic lung problems in children, 
645–646
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defi nition of, 49
diff erence with CAM, 3
education in, 73, 89
innovative educational strategies in, 90
teaching at all levels of medical 

education, 92
therapies in use by children with 

cancer, 506
in treating injuries in sport and exercise

acupuncture, 211
biofeedback, 210
imagery, 209–210
massage, 211
yoga, 211

Integrative nutrition, 324
Integrative oncologist, role of, 489–490
Integrative oncology, 489

practicing of, 506–507
Integrative pediatric care

foundations of, 6–7
power of personal narrative of physician 

in, 60–61
on specifi c therapeutic approaches, 7

Integrative pediatric education, 83
future of, 94

Integrative pediatric medicine-specifi c 
networks, 89

Integrative pediatrics, 3
assessment in family context

biopsychosocial sensitivity, 20
family characteristics infl uencing 

child outcomes, 20–22
assessment of spirituality in, 37–40

common errors in, 40–43
fi ve common signs of unmet spiritual 

needs for, 43–44
responses to spiritual concerns in, 45

and body’s natural healing response, 4
clinical applications in, 7
culture and spirituality in, 30

North American, 31–32
development of safety research agenda 

in, 88
diff erent models and processes in, 10
elements in assessment of

conventional elements, 16

developmental progress and behav-
ioral diff erences as, 16–17

environmental factors as, 18
history of using CAM, 16
lifestyle, 17–18
spirituality, 18

evolution of, 8
implementation of Cohen and Kemper’s 

model on clinical decision-making 
in, 87

interdisciplinary collaboration in, 9–10
interventions for cultural and spiritual 

concerns, 36–37
learning objects and modules in, 92
research and educational 

initiatives in, 74
cost-eff ectiveness, 80
effi  cacy, 77–80
safety research, 75–77

treatment planning in, 23–24
balancing of risks and benefi ts for, 25
counseling of patients and families 

for, 27
prioritizing and sequencing, 26–27
referral of patient to CAM Provider, 

25–26
summarizing of patient’s story and 

creation of partnership, 24–25
Integrative Touch™, 252
Intensive medication management, 407
Intensive multicomponent behavior 

therapy, 407
Intercessory Prayer, for pain 

management, 537
International Symposium on 

Back Pain, 343
Interprofessional education (IPE), 92

best practices in implementation of, 93
defi nition of, 93

Intracranial scoliosis, 353
Irritable bowel syndrome (IBS), 131, 425
Isocapnic hyperventilation, 634
Isopathy, 237. See also Homeopathy

Jacobsonian relaxation, 293
Japanese star anise (Illicium anisatum), 223
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Johrei, for pain management, 537
Joint aberration, 147
“Just-in-time” educational 

opportunities, 94
Juvenile idiopathic arthritis, 546–547

Kava, 375–376
“Ke” cycle, 106
KISS syndrome, 152–153

Lactobacillus acidophilus, 330
Lactobacillus fermentum, 324
Lactobacillus rhamnosus GG (LGG), 431
Larch arabinogalactans, 610
Laryngospasm, 117
Laser acupuncture, 112
Lavender (Lavandula angustifolia), 129, 135
Lavender oil, for aromatherapy, 123
“Leaky gut” phenomena, 399
Lemon (Citrus limon), 129
Licensed massage practitioner (LMP), 253
Licensed massage therapist (LMT), 253
Lifestyle exercise, 206
Li-Fraumeni syndrome, 491
LMP. See Licensed massage practitioner 

(LMP)
LMT. See Licensed massage therapist (LMT)
Low-velocity, low-amplitude manoeuvre 

(LVLA), 148
Lumbar lordosis, 154

Magnesium, as pain reliever, 529
Ma huang. See Ephedra
Maslach Burnout Inventory, 56
Massage therapists, categories of, 254
Massage therapy (MT), 85, 211

benefi cial eff ects on adolescent patients, 
380

categories of contraindication for, 262
clinical applications of, 257
eff ects on

cardiovascular system, 260
digestive and urinary systems, 261
lymphatic and immune systems, 260
musculoskeletal system, 258–259
nervous and endocrine systems, 259

respiratory system, 260–261
skin, 258

health benefi ts in child, 257–258
history of, 249–251
as mode of symptom management, 255
professional standards, training, and 

licensure for, 253–254
and relaxation therapy, 257
safety considerations for use of, 261–262
for treatment of

constipation, 440
pain, 533

usage in hospitals, 249
McMaster Model of Family Functioning 

(MMFF), 23
Medical care

eff ects of personal spirituality 
and practices on, 64

to patients aff ecting patient wellbeing, 51
Medical culture

role of, 51
stressors inherent in, 52–53

Medical licensing, 58
Medical practice, model of, 50–53
Medical service models, 3
Medical training, pediatric health care in, 7
Medicine

based on relationship-centered care, 58
benefi ts of spirituality in, 61–62
evidence-based, 23
healing-oriented, 3
integrative, 3
preventative, 56

Meditation, 290–292
Melatonin, 376–377

for treatment of
pain, 532–533
sleep disorders in children, 417

Mental health
biochemical therapies for treatment of, 

477–478
biomechanical modalities for treatment 

of, 478–479
of child, 459
diagnosis of, 470–471
ecological perspective of, 465–466
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energy-based modalities for treatment 
of, 478

environmental issues aff ecting, 474–475
etiology of, 459
facets of integrative treatment for, 

471–474
mind-body therapies for treatment 

of, 476–477
non-traditional therapies for treatment 

of, 476
safety issues in treatment of, 481–482
symptom oriented treatment for, 479–481
traditional modalities for 

treatment of, 479
treatment plan for, 468–470
treatment system for, 464–465

Mental illness. See Mental health
Mental imagery, 209
Mental Processing Composite, 317
Mercury toxicity, 315, 402
Metabolic disorders, 400–401
Metabolic syndrome, 501
Metallothionein, 406
Methadone, 543
Methylenetetrahydrofolate reductase 

(MTHFR), 407
Migraines, 539
Milk thistle (Silybum marianum), 218
Mind-body medicine, 367

for treatment of FAP, 428–431
Mind-body techniques, 296
Mind-body therapy, for treatment of pain, 

525–529
Mindfulness meditation, 382
Misrakasneham, 435
MMFF. See McMaster Model of Family 

Functioning (MMFF)
Monosodium glutamate (MSG), 540
Monosymptomatic nocturnal enuresis, 115
Moral development, Kohlberg’s theory of, 

40
Moxibustion, 105
MSG. See Monosodium glutamate (MSG)
MT. See Massage therapy (MT)
MTHFR. See Methylenetetrahydrofolate 

reductase (MTHFR)

Mucositis, as side eff ect from cancer 
therapy, 496–497

Multisystem integration (MSI), 255
Muscle energy (ME), 348–349
Muscle spasm, 347
Musculoskeletal disorders, 381
Musculoskeletal system, 345
Music therapy, for solving sleep problem in 

children, 416
Myotherapy, 252

N-acetylcysteine (NAC), 645
National Certifi cation Board for 

Th erapeutic Massage and 
Bodywork (NCBTMB), 254

National Certifi cation in Th erapeutic 
Massage and Bodywork (NCTMB), 
253

National Certifi cation in Th erapeutic 
Massage (NCTM), 253

Natural health products, and interactions 
with prescription drugs, 75

Naturopathic medicine, 85
history of, 303–305
principles of, 305–306
for treatment of children, 309–312

Naturopathic Physician Licensing 
Examinations (NPLEX), 307

Naturopathy
characteristics of medical care in, 308–309
history of, 303–305
licensing for, 307–308
referral to naturopathic physicians, 312
training and accreditation for, 306–307

NCTM. See National Certifi cation in 
Th erapeutic Massage (NCTM)

Neurodevelopmental disorders, 332–333
autism, 356, 396
autoimmune abnormalities, 400
food sensitivities or allergies, 399–400
gastrointestinal system, 398–399
heavy metal toxicity, 401–402
metabolic disorders, 400–401
nutritional defi ciencies and, 402–403

omega-3 fatty acids, 403
regressive autism, 396–397
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Neuroendocrine dysfunction, 544
Neuromuscular therapy, 252
Neuropathic pain, 521
New Age Healing, 31
NHP-drug interactions, 76
N-methyl-D-aspartate (NMDA) receptor, 

521, 571
Nocturnal enuresis

acupuncture for treatment of, 114–115
hypnosis for treatment of, 278–280

Non-Communicating Children’s Pain 
Checklist, 522

Non-Hodgkin’s lymphoma, 488
Non-steroidal anti-infl ammatory drugs 

(NSAIDS), 524
Non-steroidal antirheumaitc drugs, 546, 547
Norepinephrine, 407
North America

culture, spirituality and clinician self-
awareness in, 32–34

infl uence of culture and spiritualism on 
integrative pediatrics in, 31–32

medical professionalism in, 33
patient desire for spiritual interaction 

in, 32
religious and spiritual concerns of 

patients in, 34–36
spiritual resources on loss of child in, 35
use of prayer as health practice in, 31

North American Board of Naturopathic 
Examiners (NABNE), 307

NPLEX. See Naturopathic Physician 
Licensing Examinations (NPLEX)

Nursing dysfunction, 156
Nutritional defi ciencies, 332
Nutritional medicine, 334
Nutritional therapeutics

diets for
elimination diet, 324–326
gluten-and casein-free diet, 326–327
specifi c carbohydrate diet, 327–329

early nutrition stage
breastfeeding, 317
organic vs. conventional foods, 

318–320
starting solids, 318

at prenatal nutrition stage, 315–317
use of supplements in infancy and early 

childhood in, 320–321

Obesity
childhood, 501
exercises for treatment of, 205–206

Obsessive–compulsive disorder, 463
Occipito-attlantoaxial subluxation, 440
Omega-3 fatty acids, 495

defi ciency of, 403
treatment of

ADHD, 411–412
autism, 405–406
pain, 530

OMT. See Osteopathic manipulative 
treatments (OMT)

Opioid analgesics, 524
Opioid peptides, 108
Organic foods, 320
Organophosphate chlorpyrifos, 319
Osteopathic cranial manipulation, 479
Osteopathic manipulative treatments 

(OMT), 340
benefi ts of, 345
clinical eff ect of, 353
for colic and feeding problems in infants, 

354–355
neuroendocrine-immune connection 

with, 346
for neurologic diseases, 356–358
for preventing recurrent otitis media, 

610–611
somato-visceral connections with, 345
for treatment of atopic disorders, 606
treatment principles and modalities for, 

347–348
for upper respiratory infections, 355
used for asthmatic patients, 346

Osteopathic medicine, 340, 341
tenets of, 343–344

Osteopathy. See also Cranial osteopathy
application of, 350
approach for fi nding pediatric practi-

tioner of, 358–359
history of, 342–343
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indirect techniques for, 349
medical education in, 359
training in manipulative medicine of, 

359
for treatment of

colic and feeding problems in infants, 
354–355

neurologic diseases, 356–358
upper respiratory infections, 355

Otitis media. See also Acute otitis media 
(AOM)

treatment of
biological-based therapies for, 

609–610
CAM therapies for, 609
conventional approach for, 609

treatment using osteopathy, 355
use of antibiotics for, 608

Pain
amplifi cation, 521
chronic, 519
defi nition of, 519
integrative assessment of, 521–524
medication for, 27
“neuromatrix” theory of, 520
neuropathic, 521
pathophysiology of, 519–521
processing system, 520
somato-visceral, 520

Pain amplifi cation disorders, 382
Pain management

alternative medical systems for
acupuncture, 534–535
ayurvedic medicine, 536
homeopathy and naturopathy, 535
meditative exercises, 536

biologically-based therapies for
butterbur, 531
chamomile, 532
coenzyme Q-10, 531
Devil’s Claw, 530
feverfew, 530–531
ginger, 529–530
magnesium, 529
melatonin, 532–533

omega-3-fatty acids, 530
valerian and sedative herbs, 532
vitamin B, 531–532

conventional approach to, 524–525
energy therapies for, 536–537
integrative approach using mind-body 

therapies, 525–529
manipulation therapies for

massage, 533–534
osteopathic/cranio-sacral/chiropractic 

therapies, 533
physical therapy (PT) and exercise, 534

Pain modulation, “gate control” theory of, 
520

PAIS. See Psychosocial Adjustment to 
Illness Scale (PAIS)

Palmitoy-ethanolamide (PEA), 533
Parent–child fi t, 473
Patellofemoral pain syndromes (PFPS), 166
Patient care

healthy diet and exercise patterns in, 56
provider wellness and impact on, 55

PDD. See Pervasive Developmental 
Disorder (PDD)

Pediatric CAM, ethics of, 81–82
Pediatric chiropractic

curative care, 150–151
physiological therapies, nutritional 

supplementation, exercise and 
lifestyle advice in, 150

preventive care, 151
rationale and therapeutic interventions, 

147
for toddler and preschool-aged patient

asthma, 161
chronic upper respiratory infection, 

160–161
enuresis, 161
otitis media, 159–160

variety of adjustment techniques 
employed in, 148–149

Pediatric exercise
as form of medicine for treatment of

bone density, 208
cardiovascular disease, 206–207
depression, 208



690 INDEX

Pediatric exercise (continued)
insulin resistance, 207–208
obesity, 205–206

recommendations for, 205
Pediatric health care

biopsychosocial factors in assessment 
and treatment of problem, 8

integrative assessment in, 14–15
active listening in patient’s problem, 

15–16
mediating factors/co-morbid diagnoses 

in, 14–15
in medical training, 7
resources for, 57–58
spiritual issues in, 41–42
spirituality in, 62–63

Pediatric herbs
brief review of common, 219–222
commonly used, 221–222
safety considerations in use of, 222–223

contamination and misidentifi cation, 
223–224

prescription medications, 224–229
Pediatric integrative medicine, 6

programs in, 9
Pediatric intensive care units (PICU), 446

assessment of risk vs. anticipated 
benefi t, 454

benefi ting from CAM interventions, 452
daily routines on, 448–449
family-centered care in, 448
integrative practitioner in, 454–455
specifi c modalities applied in, 452–453

Pediatric lung disorders, acute and chronic 
components of, 621

Pediatric nutrition, 315
Pediatric oncologists, 62
Pediatric Osteopathic Manipulative 

Treatment (POMT), 343
Pediatric palliative care (PPC)

Aggressive Comfort Care (ACT) in, 63
biofeedback in, 578
in culturally based healing traditions, 588
for distressing symptoms at end-of-life of 

child, 570

energy healing in, 586–587
integrative therapeutic interventions in

eff ectiveness of, 574
mind-body medicine, 574–575
provider survey on using, 572–574

manipulative and body-based 
practices in

acupuncture, 584–585
energy medicine, 584
massage, 582–583
refl exology, 583

myths and misconceptions, 570–571
shiatsu in, 586
symptom management in, 571–572
yoga in, 579

Pediatric pulmonary disorders
herbal supplements used for, 639
pathophysiology of, 622–623
safety issues when dealing with, 

637–640
Peppermint (Mentha piperita), 129, 131
Peppermint oil, for treatment of FAP, 425
Pervasive Developmental Disorder (PDD), 

165, 396
Pharmacologic analgesics, 524
Phototoxicity, 139–140
Physical therapy (PT), 533
Physician health programs, 59
Phytopharmaceuticals, 218
Phytotherapy, 218. See also Herbal 

medicines
PICU. See Pediatric intensive care units 

(PICU)
Pitcher’s shoulder, 166
Plagiocephaly, 353–354
Pneumograph (PNG) biofeedback, 428
Polypharmacy, 8
Polyunsaturated fatty acids 

(PUFAs), 530, 627
POMT. See Pediatric Osteopathic 

Manipulative Treatment (POMT)
Positional plagiocephaly, 159
Positron emission tomography (PET), 109
Post-traumatic stress disorder (PTSD), 

462
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PPC. See Pediatric palliative care (PPC)
Practitioner-patient relationship, in 

healthcare, 49
Prebiotics, eff ect on colic, 600
Prescription drug, abuse of, 58
Prescription medications, 224–225
Primary care

general approach to newborn in 
 treatment of

atopic disorders, 602–608
colic, 597–602
otitis media, 608–611

integrative model for, 596
providers for children, 595

Primary respiratory mechanism 
(PRM), 350

“Principles to Transform Healthcare,” 65
PRM. See Primary respiratory mechanism 

(PRM)
Probiotics

defi nition of, 323
eff ect on colic, 600
safety and eff ectiveness for AAD 

in children, 610
for treatment of

atopic disorders, 605
autism, 406
childhood cancer, 496

Progressive relaxation, 292
mechanism of biological eff ect for, 296
pediatric applications of, 295–296
training/accreditation/licensure for, 296

Provider discontent, 51
Psychiatric medications, 464, 477

integrative approach to use of, 477
Psychoimmunology, theory of, 182
Psychomotor Development Index, 321
Psychoneuroimmune (PNI) model, for 

managing symptoms in cancer, 492
Psychoneuroimmunology (PNI), 255
Psychopharmacologypractice, 458
Psychosocial Adjustment to Illness Scale 

(PAIS), 23
Psychosocial development, Erik Erickson’s 

theory of, 40

Psychosocial spiritual care (PSS), 62
PUFAs. See Polyunsaturated fatty acids 

(PUFAs)
Pulmonary hypertension, 465
Pulsed electromagnetic fi eld (PEMF), for 

pain management, 537
Pycnogenol, 630

“Qi” energy, 106, 112
Qi Gong meditative exercises, for treatment 

of pain, 536
Quality of life (QoL), 569

Radiation therapy, 495
Randomized controlled trials (RCTs), 23, 

77, 240, 345, 572
RB. See Retinoblastoma (RB)
Recurrent otitis, development of, 329
Refl exology, 251

for treatment of constipation, 441
Refl ex Sympathetic Dystrophy (RSD), 542
Regressive autism, 396–397
Reiki, 180, 182

adult literature in, 190–191
benefi cial eff ects on adolescent patients, 

384
clinical process involved in, 189
history of, 188
pediatric literature on, 191
training, 191–192
for treatment of pain and depression, 

191, 537
Relationship-centered care, 49
Relaxation-mental imagery (RMI), 438
Relaxation skills, biofeedback-based, 26
Research curricula for CAM school, 

challenges and opportunities in 
developing, 87

Retinoblastoma (RB), 490
Ribofl avin, 532
RMI. See Relaxation-mental imagery (RMI)
Roman chamomile (Chamaemelum 

nobilis), 125, 131
RSD. See Refl ex Sympathetic Dystrophy 

(RSD)
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Sacral chiropractic subluxation 
complex, 439–440

Sacro-iliac subluxation, 155
S-adenosylhomocysteine (SAH), 400
S-adenosylmethionine (SAM), 400
Sanicula aqua, 433
Saw palmetto (Serenoa repens), 218
Scoliosis, 164
SCORAD index, 324
Self-hypnosis

for management of pediatric pain, 526
training, eff ects of, 269

Serotonin, 533
Serotonin reuptake inhibitors (SSRI), 375
Sham acupuncture, 542
“Sheng” cycle, 106
Shiatsu (Japanese body therapy), 586
Short acting inhaled β2-agonists (SABA), 

624
Sick Kids Foundation, 90
Single nucleotide polymorphisms (SNPs), 

472, 602
Single-proton emission computer 

tomography (SPECT), 109
SJW. See St. John’s wort (SJW)
Sleep medication, 27
Sleep-phase syndrome, 377
Sleep problem in children

integrative approach for solving
behavioral methods, 415–416
botanicals, 416–417
melatonin, 417
mind-body interventions, 416

SMT. See Spinal manipulative therapy 
(SMT)

Social rhythms therapy, 471
Somatic dysfunction (SD), 352

characteristics of, 344
Somato-visceral pain, 520
Spearmint (Mentha spicata), 129
Specifi c carbohydrate diet (SCD), 324, 

327–329
Spike lavender (Lavandula spica), 125
Spinal cord, 345
Spinal curvature, development 

of, 154

Spinal manipulative therapy 
(SMT), 147, 611, 633

Spinal subluxation, clues indicating 
presence of, 158

Spiritual assessment mnemonics, 45
Spiritual belief system, 39
Spirituality

benefi ts of, 61
on adolescents, 382–384

diff erences with religion, 61
and healing vs. curing, 63
in pediatrics, 62–63
and wellness, 63–64

Sports massage, 252
Sprain strain, 347
SSRI. See Serotonin reuptake inhibitors 

(SSRI)
Standard Hypnotic Susceptibility Scale for 

Children, 273
Staphylococcus aureus, 399
Static encephalopathy, 397
Steam inhalation, 126
St. John’s wort (SJW), 375, 470
Subluxation

at atlanto-occipital junction, 164
development of spinal curvatures and 

stages of locomotion, 154–155
etiology in children

birth trauma, 151–153
intrauterine constraint, 151

local and systemic eff ects of, 147–148
symptoms of infant/toddler indicating 

presence of, 155
Suicide, risk of death by, 58
Swedish massage, 252
Sweet fennel (Foeniculum vulgaris), 131
Sweet orange (Citrus sinensis), 129
Symptoms of disease, classifi cation of, 103

Team-based objectively structured 
clinical examinations 
(TOSCEs), 94

Tea tree (Melaleuca alternifolia), 133
Temporomandibular dysfunction 

(TMD), 163
Tennis elbow, 166
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Th erapeutic touch (TT), 182
adult literature on, 184–186
clinical process in, 183–184
development of, 182
for pain management, 537
pediatric literature on, 186–187
training for, 188

Th oracic subluxation, 154
Tibetan medicine, 30
TMG. See Trimethylglycine (TMG)
Torticollis, 156
Touch therapies, 181
Traditional Chinese medicine 

(TCM), 85, 103
for treatment of

ADHD, 413
asthma, 631, 633–634
constipation, 434
FAP, 427–428

Transpersonal caring, 181
Trigger point therapy, 252
Trimethylglycine (TMG), 407
True lavender (Lavandula offi  nialis), 125
Tui na, 105–106
Tumor necrosis factor (TNF-alpha), 530
Tympanograms, 341

Universal life energy. See Reiki
Unsaturated pyrolizidine alkaloid (UPA), 

531
Upper respiratory infections (URI), 377

Vaccine antigens, 607
Valerian

lemon-balm, 416
sedative eff ects of, 376
side eff ects of, 376

Vasomotor instability, in infants, 353
VCUG radiographic procedures, 273–274
Vegetable oils, 126
Vertebral subluxations, 161
Virtual reality (VR) therapy, for treatment 

of burn pain in children, 528–529
Vitamin B, for treatment of pain, 531

Wellness
components of, 50
contributing factors for provider, 60
defi nition of, 49
provider’s pratices for, 59–60
spirituality and, 63–64

Western diet (WD), 547
White House Commission on 

Complementary and Alternative 
Health Care Policy, 84

“Whole child care,” 48
Wilms tumors, 490

Yerba Mate (Ilex Paraguariensis), 374
Yin and Yang, concept of, 106
Ylang ylang (Cananga odorata), 135
Yoga, 211

benefi cial eff ects on adolescent patients, 
384–385

in palliative care, 579
for treatment of

FAP, 430
pain, 536

Zinc
for treatment of

ADHD, 412
autism, 406

Zygapophyseal joints, 149
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