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This book is dedicated to all the healthcare professionals who wish to broaden
their knowledge for the well-being of children, to all the loving parents who seek
safe and comprehensive care for their children, and especially to all children
throughout the world who deserve to live healthy and happy lives.



Contributors

Matthew I. Baral, ND

Naturopathic Physician

Assistant Professor, Pediatrics

Southwest College of Naturopathic Medicine
Tempe, Arizona

Jane Carreiro, DO

Associate Professor and Chair

Department of Osteopathic Manipulative Medicine
College of Osteopathic Medicine

University of New England

Biddeford, Maine

Maria Choy, MD, FAAN

Attending Physician, Neurology

CentraState Medical Center,
Affiliate of Rutgers University

Freehold, New Jersey

Attending Physician, Neurology

Bayshore Community Hospital

Holmdel, New Jersey

Vice President

New Jersey Chapter of the American Academy
of Medical Acupuncture

Morganville, New Jersey

Effie PoyYew Chow, PhD, RN, LicAc(CA),
DiplAc(NCCAOM), Qigong Grandmaster
Founder and President

East West Academy of Healing Arts

San Francisco, California

Agatha P. Colbert, MD

Senior Investigator

Helfgott Research Institute

National College of Natural Medicine
Clinical Research Assistant Professor
Family Medicine

Oregon Health and Science University
Portland, Oregon

Stephen Cowan MD, FAAP
Clinical Instructor
Department of Pediatrics

New York Medical College
Valhalla, New York

Founder

The Holistic Developmental Center for Children
Mt. Kisco, New York
Cofounder

Riverside Pediatrics

Croton, New York

Timothy Culbert, MD

Medical Director, Integrative Medicine Program
Children’s Hospitals and Clinics of Minnesota
Minneapolis, Minnesota

Lana Dvorkin-Camiel, PharmD

Associate Professor of Pharmacy Practice Director

Applied Natural Products Programs Natural
Products Division

Coordinator

Center for Drug Information and Natural Products
Massachusetts College of Pharmacy and Health Sciences

Boston, Massachusetts

Lynda Richtsmeier Cyr, PhD, LP

Program Lead, Pediatric Psychologist
Integrative Medicine

Children’s Hospitals and Clinics of Minnesota
Clinical Instructor

Behavioral Pediatrics Program

Department of Pediatrics

University of Minnesota

Minneapolis, Minnesota

Maura A. Fitzgerald, RN, MS, MA, PCNS-BC
Clinical Nurse Specialist

Integrative Medicine Program

Children’s Hospitals and Clinics

Minneapolis, Minnesota

Paula M. Gardiner, MD, MPH
Assistant Professor

Department of Family Medicine
Boston University Medical Center
Boston, Massachusetts

vii



viii  Contributors

Russell H. Greenfield, MD
Director

Greenfield Integrative Healthcare
Charlotte, North Carolina
Clinical Assistant Professor

University of North Carolina—Chapel Hill School of Medicine

Chapel Hill, North Carolina

Visiting Assistant Professor

The University of Arizona College of Medicine
Tucson, Arizona

Tobin Hart, PhD
Professor

Department of Psychology
University of West Georgia
Carrollton, Georgia

Janet L. Levatin, MD
Clinical Instructor
Department of Pediatrics
Harvard Medical School
Boston, Massachusetts
Private Practice
Brookline, Massachusetts

Gerhard Litscher, MSc, PhD, MDsc
Professor

Research Unit of Biomedical Engineering in Anesthesia and
Intensive Care Medicine and TCM Research Center Graz

Medical University of Graz
Graz, Austria

Jack Maypole, MD

Director of Pediatrics

South End Community Health Center
Boston, Massachusetts

Assistant Professor of Pediatrics
Boston Medical Center

Boston University School of Medicine
Boston, Massachusetts

Mary C. McLellan, BSN, RN, CMT, CPN
Massage Therapy Director

Integrative Therapies Team

Staff Nurse III, Education Coordinator
Inpatient Cardiology

Cardiovascular Program

Children’s Hospital

Boston, Massachusetts

Randall Neustaedter, OMD, LAc, CCH

Classical Medicine Center
Redwood City, California

Karen Olness, MD, FAAP
Professor of Pediatrics

Family Medicine and Global Health
Case Western Reserve University
Cleveland, Ohio

David Rindge, DOM, LAc, RN
Center for Cooperative Medicine, PA
Healing Light Seminars, Inc.
Melbourne, Florida

Deborah Risotti, RN

Private Consultation

Pediatric Medical Education and Advocacy
North Reading, Massachusetts

Detlef Schikora, DR.sc.nat.
Faculty of Science

Institut for Biophotonics
University of Paderborn
Paderborn, Germany

Anne Spicer, DC, DACCP

Associate Professor, Clinical Mentor
Bloomington Natural Care Center
Northwestern Health Sciences University
Bloomington, Minnesota

AnnaTobia, PhD

Psychologist

Jefterson Myrna-Brind Center for Integrative Medicine
Thomas Jefferson University Hospital

Philadelphia, Pennsylvania

Catherine Ulbricht, PharmD

Founder

Natural Standard Research Collaboration
Cambridge, Massachusetts

Senior Attending Pharmacist
Massachusetts General Hospital

Boston, Massachusetts

Jennifer Woods, BS

Editorial Assistant

Natural Standard Research Collaboration
Cambridge, Massachusetts

Alan D.Woolf, MD, MPH

Associate Professor

Pediatrics

Harvard Medical School

Boston, Massachusetts

Director, Pediatric Environmental Health Center
General Pediatrics

Children’s Hospital

Boston, Massachusetts

Joy A.Weydert, MD, FAAP

Integrative Medicine and Pain Management
Department of Pediatrics

Children’s Mercy Hospital

Assistant Professor

University of Missouri—Kansas City School of Medicine
Kansas City, Missouri



Mark Wright

Contributing Author

Natural Standard Research Collaboration
Cambridge, Massachusetts

Chinese Herb Consultants

Harriet Beinfield, LAc
San Francisco, California

Jake Paul Fratkin, OMD, LAc
Boulder, Colorado

Efrem Korngold, OMD, LAc
San Francisco, California

Contributors

ix



Preface

A powerful reference tool for pediatricians and complemen-
tary and alternative medicine (CAM) practitioners, Integrative
Medicine for Children accumulates the best practices of experts
in the field, offering conventional medical treatment blended
with appropriate CAM therapies. Parents can also use this
versatile guide for practical recommendations on using CAM
therapies for specific childhood conditions.

Conceptual Approach

Following the success of Pediatric Acupuncture (Churchill Liv-
ingstone, 2002), a reference integrating Western medicine with
acupuncture, Integrative Medicine for Children answers the call
for a manual that addresses the broader scope of CAM thera-
pies in relation to conventional treatments. As more practition-
ers and parents look to CAM to treat pediatric conditions,
the need for an authoritative reference encompassing both
conventional Western medicine and major CAM therapies is
evident.

Organization

The first section of Integrative Medicine for Children presents
the history, theory, current evidence-based information, appli-
cations, and contraindications on various CAM therapies.

The second section serves as a focused reference for 55
chronic and acute pediatric conditions, featuring:

+ Conventional medical diagnosis and treatment

+ Appropriate CAM therapies, including condition-specific,

evidence-based information
+ Treatment recommendations based on clinical experience
+ Contraindications and potential adverse effects

As CAM therapies become more acceptable in mainstream
medicine, Integrative Medicine for Children can be used as
a textbook to provide a wider breadth of training for future
practitioners.

Why IsThis Book Important to Healthcare
Professionals?

Current trends favor enhanced cooperation among various
healthcare professionals and the integration of CAM therapies
into conventional medical treatments. However, the reality is
that it is difficult for any one conventional or CAM practition-
er to comprehensively learn the nuances of other disciplines.
Providers now can turn to this book for a single, concise vol-
ume covering the basics of major CAM fields and applicable
modalities.

The significance of this unique, encyclopedic, and integra-
tive reference book is evident as pediatricians and parents seek
more collaborative treatment plans for children, especially dif-
ficult conditions that are not responsive to one particular type
of treatment. Integrative Medicine for Children will hopefully
lead to increased communication among practitioners.

Integrative Medicine for Children is based on the cooperative
and diligent efforts of more than 30 expert contributors, who
provide erudite information and share their personal, clinical
experiences for the enhancement of healthcare for children.

May Loo, MD

June 2008
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Introduction

Book Organization May Loo

Integrative Medicine for Children is intended as a reference
book that provides pediatricians with evidence-based informa-
tion on complementary and alternative medicines (CAM) and
practical CAM treatment recommendations from prominent
CAM practitioners. At the same time, it provides CAM prac-
titioners with information on conventional pediatric diagno-
ses and management. It is hoped that this book will promote
communication among pediatric disciplines so that various
modalities can be integrated to provide comprehensive, safe,
and effective treatments for children.

The National Center for Complementary and Alternative
Medicine (NCCAM) at the National Institutes of Health defines
CAM as “those treatments and health care practices not taught
widely in medical schools, not generally used in hospitals, and
not usually reimbursed by medical insurance companies” and
further indicates that “some approaches are consistent with
physiologic principles of Western medicine, while others con-
stitute healing systems with a different origin... [some] are
becoming established in mainstream medicine.”!

In recent years the use of CAM has exploded,?? with adult
usage as high as 62%*° and pediatric usage ranging from
estimates of 10% to 15% to as high as 40%.5-1°

The escalation in pediatric CAM is global and is most
prevalent in the Western world, especially in the United States,
Canada, Australia, and Western Europe.®!7-23 Usually children
who see CAM practitioners have educated parents who also
use CAM.514:16,21,24-26

Pediatric CAM 1is being used to treat a wide variety of
acute and chronic physical and emotional conditions. The
acute conditions can be common, routine outpatient prob-
lems,!416:2427-29 such as gastrointestinal complaints,?23° skin
disorders,”>?? and musculoskeletal complaints.® As many as
50% to 70% of the parents of children with chronic, recur-
rent, or incurable conditions seek CAM.!11531-3% The most
common chronic conditions are asthma, arthritis, cystic fibro-
sis, cancer, inflammatory bowel disease (IBD), and cerebral
palsy.1719,26.28,36-40 Parents may seek CAM even when their
children are in tertiary children’s hospitals.>>*! CAM therapy
is also increasingly used for psychoemotional and behavioral
pediatric disorders.?? For example, studies indicate that as
many as 50% of children with autism in the United States may
be using CAM therapies.*>43

Although some families incorporate CAM into their bio-
medical regimen, other families completely substitute CAM for

conventional care of their children.* Five of the most common
CAM modalities for children are homeopathy, naturopathy,
acupuncture, chiropractic, and massage.*> The motivation to
seek CAM is so strong that patients are willing to pay billions
of dollars out of pocket.>+318:46

Parents give numerous reasons for seeking CAM for their
children: dissatisfaction with allopathic medicine*; concern
about side effects!®%; desire for a more holistic, more natu-
ral, and safer form of healing®2>2840; parental satisfaction with
self-use of CAM®?%; and a belief that CAM works?>?8 and is
more compatible with their personal beliefs about health.?
In addition, parents of children with chronic conditions often
express the frustration that their children are unresponsive to
conventional therapy®; that biomedicine has little or nothing
to offer?®43; that the conventional treatments are complex,
uncomfortable, too technological, and unnatural®’; or that
they are not sufficiently involved in the planning and manage-
ment of their child’s care.!” Some parents even view hospitals
as dangerous places.?’

CAM offers these parents a sense of control and auton-
omy over their child’s chronic illness or disability and in
improving quality of life.>4%43> Children also appear to
readily accept CAM therapies and report positively on their
experiences.!»21:49-51

The abundance of resources—the media, the Internet,
condition-specific publications, parent groups, health food
stores, and even family members and friends who have used
CAM—has contributed to the swaying of parents toward
CAM. 6192543 Even the American Academy of Pediatrics (AAP)
recognizes failure of biomedicine as the reason for parents to
turn to CAM.®

Although the majority of pediatric CAM is used in conjunc-
tion with conventional therapies,>!° parents have been reluc-
tant to discuss CAM treatments with pediatricians.” Reasons
for this hesitancy include fear of ridicule and the belief that
the pediatrician has little information about CAM practices.
A U.S. survey of 348 pediatricians revealed a marked dis-
crepancy between the pediatricians’ perceptions of use and
actual CAM use by children.>® As pediatric CAM treatments
become more accepted and as pediatricians become less judg-
mental and more knowledgeable about CAM, parents will be

*References 18, 25, 28, 40, 43, 47, 48.
TReferences 2, 3, 5, 14, 16, 29, 45, 52.




2 CAM Therapies

more comfortable discussing CAM therapy with their child’s
physician.24272843,53

Pediatricians, like most of the conventional medical com-
munity, have traditionally regarded CAM as being unscientific
and supported mainly by anecdotal evidence. The AAP criti-
cizes CAM because of the paucity of randomized, controlled,
double-blinded clinical trials to prove its safety and efficacy in
children.*>*> However, it is important to realize that the lack
of data does not signify a lack of CAM efficacy, but rather is
a reflection of multiple difficulties in applying strict scientific
research standards and evidence-based practice guidelines
to CAM disciplines. Recognizing this problem in funding
research, NCCAM issued a statement that “CAM has divergent
belief systems and theories about health and illness, focuses on
individualized care, and has varied measures of effectiveness.”>
The placebo response in CAM is strong and ever present, as it
is generated simply by the close, more “hands-on” relationship
between the practitioner and the patient.>> Gradually, scientifi-
cally acceptable data in children are emerging, such as the use of
acupuncture to treat pain,'> massage therapy to lower anxiety
and stress hormones,*” herbs to treat colic,”® and homeopathic
remedies to reduce the duration of acute childhood diarrhea.*
Currently, the NCCAM has a budget of more than $122 mil-
lion to promote sound research in CAM. The AAP predicts
that, in time, proven CAM therapies may come into wider use
and lose their “alternative” status.*?

Parental demand for CAM, their willingness to pay out of
pocket, and the increasing scientific data are all factors that are
changing the role of the pediatrician and are fueling physicians’
interest in and positive attitudes toward CAM.”*® The pedia-
trician now must ask about CAM use in their patients,”>16-2%37
be better informed about and provide parents with informa-
tion on available CAM treatments,*”*>> consider nontra-
ditional therapies when treating patients,** and be aware of the
potential adverse effects of CAM or possible interactions with
conventional management.?%374> All of these are now incor-
porated into the AAP policy recommendations for pediatri-
cians.*>*> Because biomedicine expertise does not adequately
prepare pediatricians to discuss CAM, the dire need to educate
the physicians coincides with rising physician interest in learn-
ing about CAM.74>%8-62 Physicians themselves have turned
to CAM use personally and are making referrals for CAM
treatments. %338

The increasing physician interest in CAM is counterbal-
anced by concern about CAM therapy: the ability of CAM
practitioners to identify serious or complex medical con-
ditions that require medical treatment,® the lack of uniform
CAM standards for pediatric care, the appropriateness of treat-
ment, legal liabilities® (especially in the absence of evidence-
based studies*>%*), and ethical issues.>! When advising patients
concerning CAM therapies, pediatricians face two major
legal risks: medical malpractice and professional discipline.’
The ethical issues revolve around the possibility of causing
harm,314>6 abuse and neglect in withholding proven medi-
cal treatments, and parental freedom of choice of therapy.®3!
Although in general CAM is beneficial in pediatrics,® specific
adverse events have been reported in the literature, varying
from chemical burns to exacerbation of illness to quadriplegia

to fatal hypermagnesemia.®’”-’® The Federation of Medical
Boards specifies that the selected CAM therapies should provide
“a favorable risk/benefit ratio compared with other treatments
for the same condition.”®

The current trend is in favor of integration of mainstream
medicine with CAM therapies, with a majority of medical
centers offering educational programs in CAM.”>-8¢ In March
2002, the White House Commission on Complementary and
Alternative Medicine Policy (WHCCAMP) issued a lengthy
report recommending across-the-board “integration” of CAM
into government health agencies and the nation’s medical,
medical education, and insurance systems, which suggests that
CAM is close to the mainstream.?” In 1998, Children’s Hos-
pital Boston successfully established the first integrated CAM
medical education and clinical services into an urban pediatric
teaching hospital, where 2100 CAM consultations were pro-
vided over 5.5 years, and acupuncture and massage therapies
were eventually incorporated into a Clinical Practice Guide-
line.” By tapping into the wealth of knowledge and experience
of biomedicine and CAM modalities, this book hopes to con-
tribute in some way to the integration of various modalities for
treating children.

Book Organization

The first part of the book provides historical background of
each CAM therapy, especially with respect to usage by children;
theory behind each CAM practice; up-to-date, evidence-based
information; current pediatric use; and any contraindications.
The second part of the book discusses 55 pediatric conditions,
beginning with conventional medical diagnosis and treatment
and followed by pertinent CAM therapies. Each discussion
includes available evidence-based information specific to that
condition; practical treatment recommendations from the
literature (when available), from the expert’s clinical experience,
or both; and contraindications and potential adverse effects
for use.

This book is a cooperative effort by more than 30 quali-
fied and dedicated practitioners and took more than 4 years
to be produced. It is the hope of this editor that the book will
serve as a helpful reference for pediatric health practitioners of
different disciplines.
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General Mind/Body

History and Theory

Emerging paradigms of “holism” and “integrative medicine”
agree that, as a core principle, the unity of mind-body-spirit in
all manifestations of health and wellness must be recognized.
Underscoring this assertion, the World Health Organization
(WHO) defines health as “a state of complete physical, men-
tal and social well-being and not simply the absence of disease
or infirmity.” Historically, across most systems of healthcare
around the world, mind and body have always been recog-
nized as an integrated whole. It is only in the recent history
of Western, allopathic biomedicine that a more reductionist
model has briefly predominated (and, although recognized for
its contributions, is now being reconsidered). In 1977, Kenneth
Pelletier! wrote about the mind as both “healer” and “slayer”
to denote that what we think, feel, and believe can have pro-
found implications for the quality of our health and the length
of our lives. With 30 years of solid research (and hundreds of
years of experience), mind/body medicine is a concept that has
now achieved wide acceptance and credibility in the twenty-
first-century healthcare landscape.

Mind/body medicine (M/BM) refers to the understanding
that mind and body (and spirit) represent a unitary entity, that
mind and body influence each other bidirectionally and fre-
quently, and that the nature of many health challenges, symp-
toms, and disorders is fundamentally psychophysiological. In
other words, the etiology of the symptoms or disease and the
experience of illness for each patient include biological as well
as emotional, behavioral, and cognitive components. It would
follow that appropriate assessment and treatment activities
consider and address these components. Of all the comple-
mentary and alternative interventions, M/BM is supported by
the largest body of scientific evidence for a surprisingly broad
variety of conditions. Evidence is also mounting to support the
complex interplay of the nervous, immune, and endocrine sys-
tems and the links to positive and negative emotional states as
well as the impact of acute and chronic stress on these axes.
The mind and body communicate messages to each other
that result in biochemical and physiological changes that can
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in turn either promote or detract from health, wellness, and

recovery from illness.

It is arguable that for much of the world, morbidity from
medical conditions linked to psychosocial issues such as pov-
erty, lifestyle choices, dietary habits, stress, lack of exercise,
violence, and family dysfunction are as important and preva-
lent as traditional medical problems such as infectious disease,
trauma, and genetic disorders. Additionally, many children
and adolescents who suffer from various chronic illnesses (e.g.,
cancer, pain syndromes, diabetes, cystic fibrosis, inflamma-
tory bowel disease, juvenile rheumatoid arthritis) experience
concurrent emotional/behavioral challenges that can exacer-
bate and complicate their underlying illness and cause further
functional impairment. As many as 25% of visits to pediatric
offices are for symptoms related to psychosocial factors.? More
than 50% of visits to primary care clinics in general are second-
ary to psychophysiological concerns.> Haggerty? has coined
the term “the New Morbidity” to reflect this identified shift in
the nature of illness and recognize the need for a correspond-
ing shift in the healthcare service structure and delivery that
mirrors this reality. It is difficult to understand ourselves and
our experience of disease when we separate our body from
our mind and spirit. In a holistic view, body-mind-spirit is
seen as interconnected and interactive. Mental and emotional
well-being alters our physical health in many ways.

Even though M/BM is widely accepted with an excellent
database to support its relevance and the efficacy of mind/body
treatment approaches, change in healthcare delivery systems is
slow to come. Words such as psychophysiological, biobehavioral,
functional, and psychosomatic have all been used in the past to
denote this area. Some have a rather negative connotation that
suggests, “It’s all in your head.” The abbreviation M/BM is used
in this text for mind/body medicine to reflect a unified concept
of mind/body.

Complementary and alternative medicine (CAM) pioneer
Ken Pelletier has described six principles of M/BM?:

1. Mind, body, and spirit are interrelated, not only with one
another but also with the external environment. Mind/
body interventions help physically as well as mentally, and
physical interventions help mentally as well as physically.

5



6 CAM Therapies

2. Stress and depression contribute powerfully to chronic
disease. Stress responses usually compromise immunity,
as does depression. Stress and depression can double the
mortality rate of certain chronic illness conditions.

3. The mind affects the body through psycho-neuro-
endocrine-immune pathways. These physical effcets of the
mind are mediated by central nervous system biochemicals
including peptides, neuropeptides, and hormones.

4. Mental outlook has an impact on physical health. Health is
improved by optimism and acceptance, and it is diminished
by anger, pessimism, and chronic, unrelenting stress.

5. Placebo effects can induce healing. They can have a pro-
found influence on many physical characteristics and are
an important element in many mind/body interactions.

6. Social support enhances and sustains health. Friends, fam-
ily, and supportive clinicians bolster both effective conven-
tional and CAM therapies.

Current Practice in M/BM: Assessment

Biopsychosocial factors should always be examined in the eti-
ology and maintenance of illness/disease. It is therefore recom-
mended that a “holistic lens” be used when assessing a patient;
family’s perception of medical symptoms and history; psycho-
logical symptoms and history; perceptions of the role of spiri-
tuality and religious beliefs; and the experience of the current
illness or disease to the patients and their family members.

Lifestyle factors (e.g., diet, exercise, sleep), stressors and
stress management strategies, psychosocial context (e.g., family
constellation, family medical history, family psychological his-
tory, impact of illness on the family), recent major life events,
perceived strengths, job and academic activities, hobbies, peer
supports, meaning of illness, functional impairment (what the
patient can or cannot do), and cultural factors (e.g., meaning of
illness, preferred treatment approaches, involvement of elders
and religious leaders) are also important factors to review.

Current Practice in M/BM: Treatment

One aspect of many (if not all) M/BM techniques is support
of self-management and self-care. Closely related to the mind/
body paradigm is the concept of self-regulation. Author Donald
Bakal® in Minding the Body describes a key aspect of “human-
ness”: our ability to examine and regulate our own inner life
and experience. He states that “there is considerable evidence
that individuals who are actively engaged in some form of
self-regulation have an improved quality of life.” Enough evi-
dence has been accumulated to support the efficacy of M/BM
approaches that many authors have agreed these techniques
should be a standard part of primary ambulatory care settings
and be included in healthcare training.>”

Common themes in M/BM are self-awareness, self-regulation,
and self-care. Training children and adolescents in self-regula-
tion skills means assisting them in identifying and cultivating
strategies that develop their innate abilities to control and con-
tribute to their own health and wellness. Self-regulation skills
training taps into the individual’s natural drives for mastery
and self-control. Children and adolescents can learn to modu-
late thoughts, emotions, and physiological functions in desired
directions that support the recovery and maintenance of health,

wellness, and optimal performance. Studies in pediatric popu-
lations support the fact that children and adolescents as a group
are very good at self-regulation techniques such as self-hypnosis
and biofeedback and in many ways learn these techniques more
quickly than adults. In 1985 Attansio et al. offered additional
support for this assertion and described the following”:

+ Children are more enthusiastic.

+ Children learn more quickly.

+ Children have more psychophysiological ability.

+ Children are less skeptical.

+ Children have more confidence in special abilities.

+ Children can be reliable at symptom monitoring.

+ Children enjoy practicing self-regulation skills.

The therapist-patient relationship, positive expectation,
true collaboration and shared decision-making, and related
factors can also be mediating factors in health outcomes that
affect mind/body pathways.

M/BM often evokes images of specific techniques, such as
relaxation training, imagery (self-hypnosis), meditation, or
biofeedback, that fall within its overall domain. In an effort
to be inclusive, the authors would hold that M/BM includes a
broad variety of techniques and strategies, all of which embrace
and reflect to some extent the reciprocal influence of mind and
body and acknowledge the power of the mind to have quite
remarkable influence over physical symptoms and the experi-
ence of illness and wellness. Historically, the list of techniques
broadly considered M/BM has included the following:

* Yoga
+ Tai Chi
* Qigong
+ Hypnosis, guided imagery, and visualization techniques
+ Biofeedback and applied psychophysiology
+ Eye movement desensitization and reprocessing (EMDR)
+ Meditation
+ Cognitive/behavioral therapy and psychological therapies
+ Stress management
+ Relaxation training (progressive muscle relaxation, deep
breathing, autogenics)

+ Social support
+ Music and expressive arts therapies
+ Spiritual beliefs and practices, religious rituals, and prayer
Common goals of many M/BM approaches include the
following:
+ Enhanced access to subconscious material
+ Cultivation of lowered state of autonomic nervous system
(ANS) arousal
Facilitation of sense of mastery and internal health locus of
control
Increased awareness of internal events and sensations
Narrowed focus of attention
Facilitation of imagery abilities
+ Heightened suggestibility
Altered state of awareness

This text will focus on two mind/body therapies in particu-
lar, biofeedback and hypnosis, for which there is solid evidence
in children and adolescents. Reference will be made to other
therapies in the mind/body realm as appropriate for specific
conditions (e.g., yoga for asthma, meditation for chronic pain).



In this introductory section, specific additional comments will

be provided about hypnosis and hypnotherapy with children.

A few key definitions follow:

Biofeedback is the use of electronic or electromechanical instru-
ments to measure feedback information about physiologi-
cal processes such as muscle activity, heart rate variability,
breathing, finger temperature, sweat gland activity, and
electroencephalogram activity.

Hypnosis is an altered state of awareness usually but not always
involving relaxation, within which individuals experience
heightened suggestibility. Within this altered state of aware-
ness, individuals also experience increased concentration on
a particular word or idea for the purpose of altering a chosen
phenomenon (symptom/physiologic function/emotional
reaction pattern) in a desirable (therapeutic) direction.

Meditation is an inner art and science practiced in various forms,
with most types usually involving quiet contemplation, some-
times with a focus on breathing or a specific word or phrase.

Yoga is an ancient philosophy of life developed over the course
of thousands of years, which includes ethical principles,
dietary restrictions, and physical exercises to bring mind,
body, and spirit into equilibrium.

Clinical conditions in pediatrics for which mind/body
approaches have been studied and are particularly useful
include the following:

+ Chronic acute and recurrent pain, including headaches,
recurrent abdominal pain, and pain associated with
chronic illness, sickle cell anemia, burns, and medical
procedures

+ Asthma

+ Diabetes

+ Sleep disorders

+ Enuresis

+ Encopresis

+ Habits such as thumbsucking, nail biting, and habitual
cough

+ Anxiety and stress-related disorders

+ ANS dysregulation

+ Tics and Tourette’s syndrome

+ Warts

+ Neuromuscular rehabilitation

+ Learning disorders, attention-deficit hyperactivity disor-
der, and autism

+ Support for chronic illness such as cancer, autoimmune
disorders, fibromyalgia, chronic fatigue syndrome, irri-
table bowel disease, and irritable bowel syndrome

Hypnosis

Children learn self-hypnosis easily and are able to apply it to
solve many problems. These include acute and chronic pain,
habit problems, anxiety associated with chronic illnesses, per-
formance anxiety, and enuresis. The teaching and application
of self-hypnosis is often enhanced by the addition of biofeed-
back. This provides proof to the child that changes in thinking
result in changes in body responses.

The choice of strategies for teaching self-hypnosis to chil-
dren depends on the age and developmental stage, preferred
type of mental imagery (i.e., visual, auditory, kinesthetic,
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olfactory), likes, dislikes, fears, and learning style of the child. It
is essential that the coach or teacher emphasize that the child is
in control and can decide when and where to use self-hypnosis.
The variability in preferences, learning styles, and developmen-
tal stages among children complicates the design of research
protocols that study hypnosis with children. These protocols
are often written to describe identical hypnotic inductions,
often tape recorded, to be used at prescribed times. Measured
variables do not include whether a child likes the induction,
listens to it, or focuses on entirely different mental imagery of
his or her own choosing. Furthermore, learning disabilities are
often subtle and may not be recognized without detailed test-
ing, which is not usually done prior to research studies involv-
ing child hypnosis. Each of these variables complicates efforts
to perform metaanalyses on hypnosis and related interven-
tions. Additionally, some investigators who have no training in
hypnosis will study interventions called “relaxation imagery,”
“imagery,” “visual imagery,” or “progressive relaxation,” each
of which leads to a hypnotic state. The proper analyses of stud-
ies on efficacy of hypnosis in children should be to combine all
strategies that induce hypnosis in children.

Some studies are defined as controlled but mix therapeutic
interventions. For example, Scharff et al. reported “a controlled
study of minimal contact thermal biofeedback treatment in
children with migraine.”! Children were randomly assigned
to thermal biofeedback, attention, or wait-list control groups.
The hand-warming biofeedback group received four sessions
of cognitive behavioral stress management training, thermal
biofeedback, progressive muscle relaxation, imagery training
of warm places, and deep breathing techniques. Thus these
children were also taught self-hypnosis. Results from this study
found that children assigned to the hand-warming biofeedback
group were more likely to achieve clinical improvement than
the attention group.

Child patients referred for alternative treatments may not
have had adequate diagnostic evaluations. In a study that
reviewed 200 cases of children referred for treatment with
hypnosis and/or biofeedback, we found that 25% had unrec-
ognized biological bases for symptoms such as enuresis, head-
ache, anxiety, and recurrent abdominal pain.? For example,
some children with headache were diagnosed as having sinus-
itis, food allergies, brain tumor, and carbon monoxide poison-
ing. Interpretations of randomized clinical trials often assume
that subjects have had equivalent diagnostic evaluations. This
may not be true, and results of the trials are confounded when
diagnoses are in error.

Safety Issues and Contraindications

In general, there are few situations or disorders for which mind/
body skills are contraindicated. It is not ethical or appropriate
to treat a minor or incompetent client without informed con-
sent. Learning specific mind/body skills techniques or thera-
pies does confer the right to use these therapies for populations
or conditions that a practitioner would not normally treat.
Persons with acute, severe, or unstable medical illness
should first receive appropriate medial care and stabilization.
Mind/body therapies are not an alternative to key treatments
such as medication, chemotherapy, or surgery. Individuals
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suffering from significant psychiatric disorders (schizophre-
nia, mania, major depression, paranoia, severe obsessive com-
pulsive disorder, posttraumatic stress disorder) may not be
suitable candidates for mind/body therapies or at least must
be handled with special care and expertise. Caution is also rec-
ommended when using mind/body techniques in clients with
severe impairments of memory or attention or in neurological
conditions such as seizure. Children with disorders that involve
severe, unstable ANS or metabolic functions should be under
the care of an appropriate medical professional, and although
mind/body therapies may play a supporting role, they do not
generally represent first-line therapies in acute illness.

During self-regulation training and any form of deep relax-
ation, patients commonly enter altered states of awareness in
which they may process information differently. In addition,
as they become relaxed, some persons are prone to experience
dissociative states. People with a history of abuse, severe stress,
schizophrenia, or other psychoses are at risk for experiencing
distress and/or dissociative phenoemena called abreactions.
Although these reactions are uncommon, pediatric healthcare
professionals who are using and teaching mind/body skills to
children or adolescents must be prepared to deal effectively with
these reactions should they manifest during a clinical session.

Patients taking medications for conditions such as dia-
betes, hypertension, anxiety, hypothyroidism, asthma, and
headache should be made aware of the possible need for medi-
cation adjustments as they learn and practice mind/body skills.
Medication status and adjustments should be reviewed and
coordinated with the prescribing physician. Other ongoing
treatments (e.g., physical therapy, massage, psychotherapy) are
not a contraindication to concurrent mind/body skills train-
ing. Practical issues such as time, affordability, and absence
from school to attend appointments should also be openly and
honestly examined and discussed as possible impediments to
successful treatment.

Spirituality in Pediatric Care

The nature of spirituality is vast and mysterious. It neither
lends itself to complete definitions or verification, nor does it
necessarily serve as a tool to treat symptoms in the same fash-
ion that, say, medication or acupuncture might. Yet spirituality
is of rising significance in contemporary society and may have
something potent to offer both children and medicine. Both
The Joint Commission (TJC) and the Commission on Accredi-
tation of Rehabilitation Facilities (CARF) have new standards
that call for the inclusion of spirituality in the assessment and
treatments of all patients. The standards, however, perhaps to
their credit, offer no real concept of what spirituality might
entail or how it might be applied in clinical settings.

Instead of a primary emphasis on symptom reduction,
spirituality may touch deep taproots of conditions. This is
especially important because similar symptoms may emerge
from different origins—the concept of equifinality. Spiritual-
ity represents a more subtle and encompassing dimension of
human existence that can affect other levels (e.g., biophysical,
behavioral, subtle energy) in the chain of being and can serve
as a complement to other interventions. In some instances a
spiritual change may not affect a symptom at all, but instead

change one’s relationship with that symptom and, in turn, with
life and even death.

Background and History
The spiritual child

There is a growing body of evidence that children have innate
spiritual capacities and experiences—particular moments and
ways of knowing, both little and large, that shape their lives in
enduring ways.!"® From moments of wonder to finding inner
wisdom, from metaphysical musings, to expressing compassion,
and even to seeing beneath the surface of the material world,
these experiences may be powerfully formative for a child’s
worldview and life course, perhaps providing among the most
fundamental source of motivation and healing and, at times, a
source of difficulties. These experiences and capacities reveal a
rich and significant spiritual life that has gone largely unrecog-
nized in the annals of child development and medicine. Tradi-
tionally, developmental theory has been largely dismissive of the
idea that children have genuine spiritual experiences and capaci-
ties.”19 Consequently, there is very little literature on the role of
spirituality in pediatric care.!!!* Until recently, most researchers
have concluded that children, especially preadolescents, do not
and cannot have a genuine spiritual life and therefore its consid-
eration in everything from pediatrics to education and parent-
ing would be simply irrelevant.'* However, children’s spirituality
may exist apart from adult rational and linguistic conceptions
and beyond religious knowledge. Children’s personal experience
of divinity—what William James understood as personal religion
as opposed to institutional religion—may emerge as a sense of
interconnection with the cosmos, a revelatory insight, a sense of
a life force, and so forth.!> These phenomena emerge as ways of
being in the world, intuitive epistemic styles, and types of imme-
diate, ontologically shifting awareness or perception that may
take place within or outside the context of religion.!® A child’s
openness and directness of perception allow for such intimate
awareness and direct questioning of the world. Although they
may not be able to articulate a moment of wonder or conceptual-
ize a religious concept, their presence—their mode of being in the
world—may be distinctly spiritual. As Gordon Allport suggested,
“the religion of childhood may be of a very special order.” 17

Spiritual healing

Although not specific in any way to pediatric care, the history
of spiritual healing in general has a great many threads and pro-
vides some context for understanding the application of spiri-
tual principles to children. Only a few threads are mentioned
here to give a hint of the range of approaches that might be
considered spiritual: biopsychomedical, shamanism, dreams,
prayer, and influences of past lives.

Biopsychomedical. Therise of anatomical understanding of
the human body followed by comprehension of physiological
processes and later biochemical mechanisms has largely
defined the basis for modern Western medicine. By definition,
this biomechanistic view of illness has largely excluded any
consideration of the spiritual. The further development of
psychosomatic medicine beginning in the early part of the
twentieth century and followed by psychoneuroimmunology



extended the understanding of what makes people well or ill.
For example, a feeling of hope may have an effect on immune
response and, in turn, on health or recovery. Levin suggests that
the experience of meaning of illness or wellness plays a powerful
role in health.!® The contemporary health provider can lead
the young person to consider what meaning an illness or injury
may have or heighten bodily awareness for more precise and
subtle recognition of physical and mental sensations. Working
with chronic pain patients is a good example.!®

Shamanism. Shamanism is generally considered the world’s
oldest form of religion, one that continues to exist among
indigenous populations and has had a renewed interest among
contemporary Westerners. The shaman serves as priest and
healer, typically offering both guidance and medical intervention.
The process of healing generally involves a shift in states of
consciousness for the shaman and often for theindividual seeking
assistance. The underlying principle is that health or disorder is
in some way influenced by a spiritual realm. Therefore to gain
insight or healing it is necessary to shift consciousness (often
through ritual dance or chanting, intoxicants, or fasting) and
travel closer to that nonphysical realm. Through contemporary
mind/body understanding, one can see how the power of belief
and ceremony may play a role in the efficacy of such practices.
In addition, the shamanic presupposition is that the world of
spirit and intention (of self or by others) influence health and
well-being. The use of dreams and prayers for insight and
intervention relate to the same understanding.

Dreams. Hippocrates, regarded as the father of Greek medi-
cine, sought advice on healing in dreams and invited his patients
to do the same. Aristotle suggested that dreams may be sensitive
indicators of bodily conditions.? The influential Persian phy-
sician Avicenna (980-1037 cE) not only looked to dreams for
insight, but also suggested that in “dreamtime” one could also
influence a condition: “The imagination of man can act not only
on his own body but even on others and very distant bodies. It
can fascinate and modify them; make them ill, or restore them
to health.”?! More recently, particularly since the beginning of
the twentieth century, the use of dreams in therapeutic inter-
vention has been employed in some psychological models.

Prayer. Prayer is a common practice across culture and
history. For example, the ancient Greeks invoked the Muses
for inspiration, prayed to one or more gods for healing, or to
their genius—their guardian spirit—for assistance. Although
modern Western medicine has no place for such otherworldly
interventions, contemporary practices are showing a resurging
interest in prayer.?223

Influence of past lives. Approaching health from a differ-
ent tack, Hindu tradition, among others, recognizes that karma
may play a role in current well-being. The concept is that past
life experiences may carry over into consciousness in some way,
including physical or psychological symptoms, such as phobias.
In the West, Ian Stevenson has documented some compelling
evidence for apparent past life influence.?*?> Bowman provides
an approach in working with children to overcome the current
difficulty through a recollection, clarification, and release of
alleged past-life memories.?®

These concepts represent only a few diverse threads of spiri-
tual-related interventions that can address spiritually rooted

Mind/Body Approaches: Biofeedback, Hypnosis, Spirituality 9

concerns or enhance efficacy of other approaches (e.g., increas-
ing immune response or patient compliance by improving
one’s attitude or sense of hope). A wide range of other methods
that can be applied to pediatrics include meditation, creative
visualization, practicing energetic boundaries, making sense
of and integrating near-death or out-of-body experiences,
facing fears, creative expression, beholding beauty, finding
inspiration, identifying sources of hope and guidance, tuning
into inner guidance, sharing in community, practicing acts of
compassion and service, finding meaning and life lesson in a
situation, uncovering limiting beliefs, taking responsibility,
practicing constructive surrender, practicing discernment,
and so forth. These can take place both within and outside of a
particular faith tradition.'2?”

Theory: Dimensions of Spirituality

Although spirituality may be difficult to grasp precisely, its
movement in our patients and in healers can be perceived. The
following four general dimensions of spirituality—meaning,
boundaries and connections, wisdom, and multidimension-
ality—are briefly elaborated and brought “down to earth” to
treat pediatric patients. These cut across religious differences,
tend to emphasize an expansion of awareness, and may rep-
resent deep structures of spiritual consciousness. They may
provide trailheads for diagnosis and intervention.

Meaning

Meaning and purpose in life shape one’s actions and atti-
tudes. The search for truth and meaning is part of what defines
humanity. Without a sense of meaning, a task becomes just
something to do. And when life as a whole has little meaning,
it becomes a plod through a vast flatland: draining, hopeless,
without much contour or color. Meaning is fundamental to
well-being. Just as the body needs food and water, the psyche
needs meaning. When a child is able to find meaning, he or she
finds self-sustaining energy. Victor Frankl, physician and Nazi
concentration camp survivor, had first-hand experience with
Nietzsche’s famous maxim, “He who has a why to live can bear
with almost any how.”?8

Children have everyday questions and crises of meaning
such as, “Why should I bother doing my math homework?”
They also ask the big questions: “Who am I?” “What is life
about?” “What am I here to do?” Theologian Paul Tillich called
this search for meaning, purpose, and truth ultimate concerns.?
Children’s openness, vulnerability, and tolerance for mystery
enable them to entertain these big, perplexing, and paradoxical
questions and wonder about the meanings and assump-
tions that are so central to life. They are natural philosophers
searching for and creating their own worldview.

Practitioners can look for both little meaning that motivates
and big meaning that inspires. One of the author’s teenage
patients shows how central these questions are to well being:

I’'m not sure that I really belong here. I know there is more to
it [life], but no one is talking about it. I can’t be the only one
who sees it. Everything seems like a game. Don’t they [adults]
see the phoniness?... the adults don’t seem to get it.... Doesn’t
anyone understand?
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This is a child hungry for meaning and truth. Unless the
big questions are addressed genuinely, children may find little
point in getting up in the morning or getting well. Confusion
may lead to anxiety or hopelessness.

The meaning ascribed to an illness or injury may help or
hinder healing. As Levin suggests, meaning is central to post-
modern medicine.'® What is the meaning of the illness? Is this
considered punishment for some moral bankruptcy or an
opportunity to learn, or is it just bad luck? Although pain in
life is inevitable, suffering (and healing) may be modulated by
attitude and beliefs toward the difficulty.

Illness or injury may offer lessons of humility, patience,
trust, prudence, responsibility, or all sorts of other consid-
erations. When meaning is brought to a central position,
individual consciousness can join with the healing process
without resistance. This may reduce stress, improve immune
responses, or increase compliance and personal responsibility
with treatment.

Even after an acute healing crisis is over, a crisis of meaning
may ensue. For example, children who experience near-death
experiences often feel split between worlds; without validation
or acknowledgement, serious complications may result. Unity
of life and death, awe or wonder can be overwhelming and
difficult to integrate. St. John of the Cross described this mysti-
cal knowing that is beyond the intellect’s ability to understand
as “infinite incomprehension.”*® For example, in one study
on children’s near-death experiences, one third of children
studied turned to alcohol within 5 to 10 years after their expe-
rience. More than half experienced serious bouts of depression.
A staggering 21% actually attempted suicide (this number
compares with 4% among adult near-death experiencers).?!
Confusion, guilt, shame, lack of understanding, and family
members who felt threatened contributed to the difficulty
in balancing the worlds.

Considerations of meaning may range from understanding
the patient’s view of the difficulty to offering explanations to
simply pondering big questions together. The task as healthcare
providers is not to give children meaning or truth, but to legiti-
mize their natural search for it by taking their considerations
seriously and recognizing their need for meaning. Practitioners
need to discover how their inner life and outer symptoms are
organized around their emerging worldview.

Boundaries and connections

Every religion has considered the paradox of humans as both
self-separate individuals and as interconnected, as part of the
all, the One. Each person confronts a metaphysical dilemma
of setting personal boundaries while being connected with the
world.

Personal boundaries may be thought of as being more or less
permeable or, one could say, thick or thin. At the thin or more
permeable end is increased sensitivity that enables empathy,
the quality described as the base of moral development and
compassion.>? But such openness can also leave one vulner-
able and confused and can actually be a root source of a wide
range of symptoms. When children understand and regulate
the way they connect or close out the world, they can confront
life without being overwhelmed by it.

A great many children and adults are sensitive to such a
degree that they are confused or tugged by feelings or thoughts
of others. Others may feel swamped by the deluge of feelings
that wash over them or become overwhelmed by influences
from multidimensional realms. Sixteen-year-old Sarah feels
like a psychic sponge: “I'm an empath, and I hate school...
I [feel other people’s] anger, frustration, even happiness or
joy. But it’s no fun.”

Along with moodiness, withdrawal, and feeling over-
whelmed, some children try to manage their sensitivity by cre-
ating a kind of barbed perimeter around them with a hostile
personality or even aggressive behavior. The tough, hostile,
or impulsively violent child may be responding to all sorts of
unintended boundary violations.

This is not only an issue of emotional sensitivity but also one
of general sensory difficulty. Recently problems such as sensory
integration dysfunction, although not necessarily or directly a
spiritual concern, have reflected increased awareness of the
role of hypersensitivity in young people.?* Such sensitivity may
be interpreted as a marker of various forms of giftedness.>*

The general systems theory recognizes that families oper-
ate as systems.* If something is happening in one part of a
system, the other parts will be affected. Children are often the
emotional barometers of their parent’s relationships. How
might the child be manifesting the energy of the family, even
present sympathetically with symptoms of a parent’s illness?
Is the child taking on a parent’s depression or acting out the
unspoken conflict between parents? Does the child’s illness
or difficulty symbolically reflect the anger or hopelessness of
the family? Is the child working hard to be the “good child”
in order to fulfill parents’ unfulfilled hope, or are they serving
as a scapegoat to release tension in the system? Empathically
sensitive children are particularly adept at filling the needs
of the system, sometimes at the cost of their own health and
growth. Those unhealthy roles begin to unwind when family
members attend to their conflicts and difficulties directly and
teach the child to develop effective boundaries.

The other side of the coin of boundaries is connection.
How does a child connect with the world? To whom or to
what are they connected? Paradoxically, having some control
of boundaries may enable intimacy. Children may be willing
to risk allowing someone in if they know they have the power
to keep them out. This opens up questions about the art of
meeting the world: How do children open to the world? How
do they protect themselves? What do they perceive that others
might not? How do they process what they perceive? What are
the sources of love and connection in their life? These are not
simply social considerations but potentially deeply spiritual
ones, as they express the fundamental nature of connection,
compassion, and community.

Wisdom

The spiritual traditions are also referred to as the wisdom tra-
ditions. Wisdom may not be a body of knowledge so much as
a way of knowing and being in the world. Surprisingly, even
children have access to wisdom.>> Where does a child draw
comfort and guidance? What are the sources both within and
without that provide wisdom? What happens when a child



is cut off from the contemplative mind? This dimension is
about awareness, silence, and finding sources of comfort and
counsel.

Outside wisdom. Resilient children—children who have
grown up in very difficult, abusive, or neglectful situations
but have thrived nonetheless—often have had a leg-up person,
someone who made a difference in their life, who saw a spark
in them, who noticed them, who offered a kind word, or took
genuine interest. These are spiritual friends who validate,
comfort, and provide wisdom for life.

Sometimes comfort emerges from a special place. A practi-
tioner might ask a child, “Do you have a special spot where you
go in person or in your imagination?” Children sometimes find
a special place of spiritual sustenance in their own backyard or
bookshelf—a bliss station, as Joseph Campbell called it.>¢ This
can be a physical place, such as the steps outside the house to
avoid parental conflict, or a stable to be with a beloved horse,
or even a mental place such as dreaming.

Inner wisdom. The bliss station can also be a place within
the child—a gateway in the consciousness that opens into the
depths of mystery and to the still small voice within, which
mystics and sages have recognized throughout history as a
source of spiritual guidance. The thirteenth century Persian
poet Rumi captured it this way?”:

There is another kind of tablet, one

already completed and preserved inside you.

A spring overflowing its springbox. A freshness
in the center of the chest. This other intelligence
does not turn yellow or stagnate. It’s fluid,

and it doesn’t move from outside to inside
through the conduits of plumbing-learning.
The second knowing is a fountainhead

from within you, moving out.

Throughout the world’s spiritual traditions, various modal-
ities such as contemplative practice (e.g., prayer, meditation)
can lead to that still place. Through silence, daydreaming, and
even sports, children may open to the contemplative mind and
find their own inner fountainhead that reminds them what is
most important and most just and may offer unexpected wis-
dom and comfort. It may emerge as an inner feeling, thought,
or image pertaining to a deceased animal or relative that
can offer counsel and comfort; for example, remembering a
deceased pet can teach a child about grief and letting go.

Healthcare providers do not need to attach concrete real-
ity of the inner wisdom, but they do need to be sensitive to
its impact on the child’s life. Listening to the messages from
the wise self may provide information for healing. A simple
relaxation, turning inward, and then a request to see what
would be helpful for this situation can tap the intuitive wis-
dom of both child and healthcare provider: “What would be
of service to this person right now?” “What would assist his or
her healing?” Intuition invites the spiritual realm to respond.
An experienced practitioner can regularly tap into the child’s
intuition and thereby connect with the child’s spirituality to
help with healing. A simple method is just asking children to
relax, close their eyes, and imagine themselves in a very special
and comfortable spot. Children can then be guided to sense
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what their pain needs or has to offer. They will often be able
to describe an image that entered the consciousness, such as
an animal or an imaginary friend, make a drawing, or in some
other way provide information that may help direct healing.
The practitioner may also be able to enter into a dialogue with
the symptom, such as pain, by asking yes or no questions about
treatment (e.g., “Would such and such help?”). This kind of
inquiry not only provides immediate direction, but also rein-
forces awareness of one’s own sense of well-being and inner
ability for healing.

A multidimensional world

Children sometimes have a remarkable capacity for “seeing the
invisible”—that is, for perceiving the multidimensional nature
of consciousness.” Spiritual traditions recognize the multi-
dimensional nature of the universe. It is not uncommon to hear
children describe deceased souls, angelic beings, guides, and
energy. It is actually an ancient notion that some disorders may
be influenced, for better or worse, by the multidimensional
realms.

It is common knowledge that the world is more than what
meets the eye. Science continues to disclose previously invisible
dimensions to us, while mystics reveal a world that is multi-
dimensional, interconnected, alive, and evolving—and perhaps
one that is increasingly transparent. Both ancient and contem-
porary traditions offer maps of a multidimensional universe.
These maps often share commonalities. For example, ancient
writings in the Kabbalah contend that everything existing in
the physical world originates in the nonphysical realm of the
Sephirot: both the individual and the universe as a whole are
composed of 10 dimensions, the 10 Sephirot, meaning “ten
emanations” of light; that is, waves of light emanating out from
a concentrated center—“a never-to-be-exhausted fountain of
light.”3 Each of these waves represents a different dimension
or level of consciousness or reality. Remarkably, more than
2000 years later, the superstring theory from theoretical physics
also suggests 10 dimensions of existence that are likewise ema-
nated from a kind of supernal luminescence—the Big Bang.
Physicists retrieve the familiar four-dimensional universe by
assuming that during the Big Bang, 6 of the 10 dimensions
curled up, or “compactified,” whereas the remaining 4 dimen-
sions expanded explosively, engendering the visible universe
we recognize.’® The compactified dimensions exist not only in
the here and now, but also in other dimensions or frequencies
not ordinarily recognized in human reality.

Human awareness sometimes makes its way between
dimensions through a kind of wormhole of consciousness that
may be entered spontaneously, in altered states such as sleep,
or more intentionally through such practices as meditation.
For example, during out-of-body and near-death experiences,
as well as dreamtime, as Australian aboriginal peoples call it,
consciousness leaves the dominant magnetic pull of the physi-
cal body and awareness opens in another dimension. Some
children (and adults) have a naturally open perceptual style
that allows them to recognize a multidimensional universe
firsthand. This can provide both a source of information or
wonder and a source of pain and confusion in a society that
may not accept the reality of such perception.
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The phase “seeing the invisible” implies that in some way
many children are able to perceive the more subtle levels and
nonconcrete aspects of the multidimensional universe. These
perceptions can be comforting or disturbing, such as seeing
“colorsand shapesaround” other people, “sensing” the deceased,
seeing angels that may make them feel safe, or “seeing” their
own death in past lives.

Objective measure is obviously not possible. Contemporary
culture often dismisses or assigns a pathology to these percep-
tions, not realizing that a multidimensional universe can open
up the door to all sorts of possibilities. The ancients might have
understood an angel’s visit as manifestation of genius, a guard-
ian spirit. In the Middle Ages, the genius became known as a
guardian angel.?® The significance of the child’s encounter with
the vision depends on its impact on the child’s life.

Ian Stevenson, formerly head of psychiatry at the Univer-
sity of Virginia Medical School, researched historical docu-
ments such as municipal records and news reports (e.g., birth,
marriage, death, hospital records, accidents, property deeds)
for evidence of alleged past-life events.?*?> He was able to con-
firm that children’s recollection of and emotional responses
to images from the multidimensional world do correspond to
events that happened before their current lives. In addition,
these events apparently still exert influence in the children’s
lives. He even found that physical symptoms—a chronic sore
throat, a rash on the arm, or even a birthmark—correlated
with the location of an injury that occurred to a person in this
alleged past life. Symptoms often disappeared with some form
of reconciliation with that past experience.?®

In a survey of recalled childhood spiritual experiences,
90% responded affirmatively to at least one of several ques-
tions that addressed “non-ordinary perception” (e.g., telepa-
thy, clairvoyance, pre/post-cognitions, near-death experience,
out-of-body experience). Sixty-five percent of those who expe-
rienced non-ordinary perceptions claimed that they occurred
frequently, and more than 85% said they occurred before
the age of 18, with 52% indicating first occurrence between
the ages of 12 and 17 years and 31% between ages 6 and 12
years.>40

Current Pediatric Use

If the absence of literature is an accurate indicator, there is
very little use of explicit spiritual approaches in pediatric care.
However, increasingly families, healthcare providers, and edu-
cators are looking for alternatives for their children, and a few
areas do appear in the literature.!!-132* For example, the use
of meditation or other contemplative practices derived from
spiritual traditions demonstrates the potential for behavioral
change and even enhanced school performance.*? Likewise,
contemplative practices such as mindfulness have been applied
in chronic pain situations and specifically with children.'”
Pediatric oncology, because of the imminent existential con-
siderations raised by the presence of a dying child, has some-
times explored questions of meaning or “ultimate concern”
explicitly.*?

In response to TJC requirements, there is also some initia-
tive to bring a spiritually oriented assessment and treatment to
behavioral health.*

Some families and providers regularly use religious support
and/or prayer, dream work, distant healing, spiritual guides,
and many other methods in a variety of situations. It is difficult
to assess prevalence, as most of them are anecdotal accounts
and do not make their way into clinical reports or academic
journals.

Contraindications

Most spiritual approaches present little chance for harm.
However, two considerations must be taken into account for
optimal spiritual healing: the conflict between the practitio-
ner’s methodology and the family’s worldview, and the prac-
titioner’s intent versus conventional goal for healing. Parents
may not accept some spiritual methodology, such as the notion
of past life regression, or they may be suspicious of medita-
tive practice. The conventional practitioner’s goal of treat-
ment is usually clearly delineated, such as remission of tumor
or improving concentration. The spiritual intent of treatment
may be larger than physical healing, such as prescribing healing
guided by the benevolence of the universe. This is a bit tricky
in a culture that emphasizes individual will and a science built
on achieving control and predictability.

Spirituality alone is contraindicated in acute and danger-
ous conditions, such as an asthma attack or a serious infec-
tion. In these situations, spirituality may complement other
modalities. In chronic situations, when a physical problem
has emerged over a period of time and has physical symptoms
as well as manifestations in other levels (e.g., subtle energy,
social/family, spiritual), a multimodal approach can include
spirituality.

It is important not to reduce spirituality to the level of a
technique. Doing so uses the shell and leaves the nut behind.
Spirituality is better understood as a way of being, rather than
a tool. A spiritual healthcare provider may want to first con-
sider his or her own spiritual life and its intersection with the
patient. How does spirituality reorient healing? One common
spiritual principle is that of interconnection. From revela-
tory moments of unity to compassionate concern for others,
there is a common recognition that all life is interconnected.
Recognition of interdependence is also increasingly being
confirmed in spheres outside of spirituality, from ecology to
quantum physics to global economics. This principle plays
out in a variety of ways in the healing professions. For exam-
ple, an attitude of caring versus simply technical curing may
be an important shift in bringing spirituality to medicine. In
an interdependent and multidimensional world, the inten-
tion and attitude of the healthcare provider may influence
the well-being and ultimate cure of the patient. This shifts
from a more Newtonian principle of “doing to” (curing) to a
more interactive partnership, one that looks more like “being
with.” Through a lens of interdependence, one may even see
that a particular patient has something to offer us. For exam-
ple, caregivers of dying children are sometimes stunned by the
lessons of courage, compassion, or wisdom offered by their
young charges. One might even speculate that in some myste-
rious fashion a child’s illness provides some healing lesson for
those who care for him or her. A spiritual perspective opens
all sorts of possibilities.
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Manual Therapies

Chiropractic Anne Spicer

Massage Therapy Mary C. McLellan

Chiropractic

History

According to David D. Palmer in his text Three Generations:
A Brief History of Chiropractic, chiropractic was founded in 1895
by his grandfather Daniel David Palmer, intimately known as
“D.D.”! When his wife died, leaving him with three small chil-
dren, D.D. set out to find the cause of disease. He felt certain
that disease came from within the body and that this must also
be where the cure lies. D.D. surmised that if the nerves from
the brain, through the spine, controlled organ function, then
it would be possible that irritation to the nerve at the verte-
bral level could interrupt and alter normal organ function. He
then reasoned that it was possible for these spinal vertebrae to
have abnormal positioning that may cause this irritation. Fur-
thermore, if this were true, then realigning the vertebra could
enhance normal organ function, thereby reducing disease.

D.D. called this misalignment the chiropractic subluxation.
This differed from the medical luxation, which referred to a
dislocated joint. The subluxation was somewhat less than a
partial dislocation. The root meaning of the term sub- derives
from “less” or “low” and lux from “light,” equating to “a state
of having less light.” D.D. stated that “every act and thought is
controlled by nerves; they furnish the life of the body.”? Also,
he said that “we are well when the... nerves are free to act.”?
Disease, he reasoned, occurred when impingement from the
subluxation interfered with the ability of the nerve to trans-
mit impulses from brain to body and body to brain. The body
then could only do its best with incomplete or erroneous
information, creating a situation of disease or less than opti-
mum health.

As much as D.D. was the discoverer of chiropractic, Bartlett
Joshua (B.].) was its developer. Together they established the
Palmer School of Chiropractic (PSC). B.J. also spread the word
of the science behind chiropractic to multitudes through print
and radio. Through his own print media, B.J.’s clear writing
engendered chiropractic treatment of infants and children
with typhoid, diphtheria, polio, and the like.? (Reportedly,
very ill children recovered after the neurologically restor-
ative spinal adjustment.) Largely due to the lifetime efforts of
B.J. Palmer, the PSC, now Palmer College of Chiropractic,
continues to flourish at the original building site today as well
as at campuses in Florida and California, with approximately
30,000 graduates to date.*

Although the early chiropractic education taught only
the science and application of the adjustment, nutritional
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considerations and other musculoskeletal techniques are now
commonly used supportively to the adjustment and toward the
better health of the patient. Some chiropractors also incorporate
other natural care procedures such as craniosacral therapy,
homeopathic remedies, herbal remedies, and acupuncture as
well as electrical therapies such as ultrasound, electromuscle
stimulation, and cold laser.

Legalization

In order to define and regulate the practice of chiropractic,
each state establishes rules and licensure through a state board
or other state licensing body.

Proliferation

To date, there are 17 accredited chiropractic colleges in the
United States, five of which are incorporated into universities,
although all but the University of Bridgeport were first estab-
lished with a chiropractic college as its central focus.

There are six colleges of chiropractic in the United Kingdom
and two colleges each in Australia, Canada, and South Africa.
Brazil, Denmark, France, Japan, Korea, and New Zealand each
have one college of chiropractic. Most of these international
colleges function within already established universities.

The agency that accredits U.S. chiropractic colleges is the
Council on Chiropractic Education (CCE), an accrediting
body recognized by the U.S. Department of Education.

Education

A chiropractor must meet stringent criteria in academics, com-
petency examinations, and ongoing professional requirements.
The requirements for admission to an accredited college of chi-
ropractic include a minimum of 2 years or 90 hours of under-
graduate science-focused courses, with some states requiring a
4-year degree to be considered for licensure.

The chiropractic degree program consists of a minimum
of 4200 hours of classroom, laboratory, and clinical experi-
ence. These courses are focused on basic and clinical sciences
as well as other health-related subjects. This program includes
approximately 550 hours of specific instruction devoted to spi-
nal analysis and adjustment techniques.

Chiropractors in practice take a history including presenting
symptoms, previous and other medical history, trauma history,
family history, review of systems, lifestyle, diet, and exercise
habits. The chiropractic examination includes inspection,
auscultation, and palpation of joints, muscles, and indicated
organ; orthopedic examination; and primary neurological
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examination. Where indicated, chiropractors will take or
order radiographs or advanced imaging as well as laboratory
studies. Chiropractors are trained to refer to a variety of health-
care providers.

Chiropractic Licensure

In preparation for licensure, students and doctors must pass
the nationally standardized examinations set by the National
Board of Chiropractic Examiners, along with any additional
examinations required by the state in which they wish to
practice. Individual states may also have other requirements
for licensure. The National Board of Chiropractic Examiners
(NBCE) has developed and delivered four levels of nationally
standardized examinations. Part I covers basic science sub-
jects. Part IL is a clinical science examination. Parts I and II are
available to chiropractors or students in a chiropractic degree
program who have completed the requisite coursework. Parts
I and II are required by all states. Part III of the NBCE exami-
nation is a written clinical competency exam. Since 1993 the
NBCE has offered Part IV (a practical clinical competency
evaluation) of the nationalized examinations. Passage of Part
IV is accepted by 47 states and the District of Columbia as ade-
quate assurance of competency.® Individual states may require
additional proof of competency, primarily in state legal issues
pertaining to chiropractic, but typically reciprocity is garnered
between states that accept Part IV as a licensing requirement.

Theory

A multitude of articles and entire textbooks have been writ-
ten to describe the theories of chiropractic. To understand
chiropractic care of children, one must first understand the
view of health that doctors of chiropractic hold true: health is
a dynamic continuum in every body at all times, not merely a
lack of illness or disease. The body is in a continual attempt to
balance its internal and external environments to maintain the
best possible health status under the given circumstance. The
body is responsive to both great and subtle changes in these
environments and responds appropriately in time and fashion
when optimal health exists. This attempt at homeostasis is the
health of the organism: the more able the body is to maintain
homeostasis, the healthier it is. The less able the body is to bal-
ance itself, the unhealthier it is. When less than optimal health
is the state of affairs with the body, the response may be too
much or too little to create the necessary change, or it may be
too rapid or too slow. Asthma, for instance, is an overreac-
tion of mucous production in the bronchioles. If asthma is a
child’s only challenge, he or she may be commonly considered
a healthy individual. The chiropractor would place the child’s
health at least a notch down on the health continuum.

The person’s position on the health continuum may not be
readily noticeable. For instance, by the time a person has symp-
toms of pancreatic cancer, they are often at the brink of death.
On the other hand, an ingrown toenail can be red, swollen,
quite painful, and perhaps even debilitating, but rarely is life
threatening. Therefore the chiropractor does not rely solely on
symptoms to determine the vital health of the individual.

Itis understood by the chiropractor that every encounter has
influence over the body and its neurobiochemical fluctuations.

A cool breeze will cause the body to regulate temperature.
Approach by a hostile person will cause the hormonal levels to
shift. Eating spoiled food will trigger an immune reaction. With
this understanding, a chiropractor does not view fever, vomit-
ing, and anxiety as abnormal signs, but signs of a healthy body
doing the work only it knows how to do for itself. Support of
this body regulation is the rule, as chiropractors consider any
attempt to suppress or counter the body’s own self-regulation
to be a direct interference to healthy body function. (Of course,
this is a simplification of the balance between health and dis-
ease, as extreme situations do occur that require measures to
maintain life while addressing underlying causes.) Now, hav-
ing said this, what about the child who has daily episodes of
vomiting without evidence of immune attack? Chiropractors
see this as the body having lost its ability to self-regulate within
physiologic parameters—a state of less than optimal health.
Many causal factors can be surmised, although the chiroprac-
tic approach is to say that the body must require this vomiting
based on internal feedback and regulation. A doctor of chiro-
practic will attempt to rule out organic causes of this condition
and then will look to the nervous system for interference to
optimal self-regulation.

Chiropractors understand that the health continuum can
be influenced long before symptoms, degeneration, and dis-
ease are apparent. To the chiropractor, maintaining health is a
higher goal than managing symptoms. This focus on preven-
tion is a large portion of the chiropractic management.

At the hub of chiropractic management is identification
of the subluxation complex (SC). The existence of the SC has
been established by science.” The SC is described as an abnor-
mal functional, structural, or pathological relationship between
adjacent joints, which has a neurological effect to some degree
and may influence organ systems or general health.® Perhaps
the most prevalent of current theories espouses that the SC has
several foundational components, including the following:

+ Kinesiopathology

+ Neuropathology

+ Myopathology

+ Histopathology

+ Biochemical abnormalities

Although not all components need be identified to classify
the condition as an SC,° these abnormalities generally exist
and may also include local vascular changes. It is impossible
to separate the individual components of the SC owing to the
nature of body physiology. Any component can be the primary
initiating factor of an SC and its consequences. For instance,
inflammatory states at the spinal level or within organ systems
alter the body’s responses at a biochemical and cellular level,
affecting a degenerative cascade and disrupting the normal
joint physiology. This then can lead to muscle contracture;
affect other local tissues such as tendons, cartilage, ligaments,
articular capsule, or bone; and necessarily afferently stimulate
the nervous system.’

Causes of the pediatric SC are varied. Evidence suggests that
in utero constraint due to an abnormal fetal position can result
in biomechanical stressors on the cartilagenous framework of
the baby and, left unaddressed, can have lasting impact such
as torticollis and scoliosis.!? Even the normal birth process has



been demonstrated to cause considerable disruption to the
musculoskeletal system.!'"1* Accidental injury can occur any
time after birth and result in an enduring SC. Chemical expo-
sure (including food allergens) can result in a viscerosomatic
SC. Emotional stressors have also been known to underlie
the SC.

Evidence-Based Support

The science supporting the chiropractic theories grows annu-
ally. This literature helps to shed light on the importance of the
SC in the management and prevention of disease as well as the
enhancement of health. Understanding the neurology of the
joint is an important starting point.

The two main types of sensory receptors in the joints are
mechanoreceptors (pacinian Ruffini and Meissner’s corpus-
cles, Merkel’s receptors, muscle spindles, and Golgi tendon
organs) and nociceptors. The mechanoreceptors are abundant
in the joint but may also be found in surrounding tissue such as
the intervertebral disc,'>! local blood vessels, and spinal liga-
ments.!”"!” The mechanoreceptors fire based on physiological
movement and touch. Joint mechanoreceptors directly syn-
apse to the thalamus, cerebellum, and brainstem, establishing a
coordinated reflexive feedback to striated musculature in vari-
ous parts of the body.?® Mechanoreceptors also serve to inhibit
nociception at the spinal cord. The nociceptors fire based on
noxious mechanical stimulation or presence of chemical medi-
ators as a result of local tissue injury. Mechanoreceptors and
nociceptors have no direct influence over joint movement, but
instead provide afferent information to the higher centers as to
the physiological state of the joint.

The nociceptors synapse from the cord directly to the thala-
mus, which then relays nociceptive information to the hypo-
thalamus, amygdala, and cortex.?! The hypothalamus reads the
internal well-being of the body and, under nociceptive stress,
stimulates the pituitary hormones.?? Facilitation of the amyg-
dala releases corticosteroids and catecholamines,?? initiating
a fear/anxiety/stress response in the organ systems as well as
cognitively and emotionally.?3 It is only when (and if) the noci-
ception reaches the cortex that the individual feels pain. Pain
is the conscious perception of nociceptive input to the cortex.
Abnormal afferentation can and does occur in the absence of
pain. Compromised afferent input may in turn compromise
efferent response.” It is imperative that accurate afferent infor-
mation remain constant to the central nervous system in order
for the body to accurately perceive and respond to the internal
and external environments.

Nociceptive facilitation has the capacity to become habitual?*
and self-perpetuating for as long as 4 years after removal of the
original insult, depending on severity and duration.?>2¢ Muscle
control at the injured joint is also disordered (myopathology),
creating instability.?” This may be due to a significantly dimin-
ished position sense postinjury.?® Pertinence in early detec-
tion and removal of dysafferentation due to SC is suggested.
Slosberg states, “It is important to respond to repetitive nox-
ious stimuli because it may cause progressive tissue damage.”?’
Chiropractic adjustments to restore joint movement and
enhance mechanoreception may be vital in rehabilitation of an
injured joint.3*3!
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One cause of this nociceptive facilitation may be immobili-
zation of a joint. Continual stimulation of the mechanorecep-
tors by restricted joint motion (kinesiopathology) causes an
increase in the firing of nociceptors and a decrease in the firing
of the mechanoreceptors.?®*>33 This dysafferentation from an
SC reflexively activates a response in the sympathetic nervous
system.**3¢ This somatoautonomic response may cause seem-
ingly unrelated symptoms such as sweating, pallor, nausea,
vomiting, abdominal pain, sinus congestion, dyspnea, cardiac
palpitations, and chest pain.?”38 In infants, this immobilization-
induced dysafferentation may present as irritability and sleep-
lessness®® and may predispose to bradycardic apnea.*’ It is also
important to note that infants and children require movement
for proper brain development.*! Lack of movement generally
in children is associated with such changes as intellectual ineffi-
ciency, bizarre thoughts, exaggerated emotional reactions, and
unusual bodily sensations due to decreased afferent stimula-
tion of the cerebellum.*!

In addition to the systemic effects of joint immobilization
on the autonomic nervous system, local tissues also affected
include the articular cartilage*? and capsule, synovium, peri-
articular ligaments, subchondral bone, intervertebral discs,
and meninges.*? Afferent stimulation also results in reflexive
contraction of the local musculature (myopathology).*44>
Long-term effects of joint immobilization include degen-
eration (histopathology) of intervertebral discs, decreased
bone density, deficient ligamentous collagen density, mus-
cular atrophy, irreversible joint changes within 8 weeks, and
even cardiopulmonary sequelae.** Although immobiliza-
tion kinesiopathology leads directly to degeneration of the
joint, hypomobility has been known to lead to a compensa-
tory hypermobility in contiguous joints.>® These effects make
the SC a concern for the longevity of the joints and the health
of the individual. The degree and permanence of the degen-
eration from an SC is greatly dependent upon the degree and
duration of kinesiopathology. In some cases, complete reversal
of degenerative change is possible.>!->3

Chiropractors have also long discussed the “pinched nerve”
hypothesis of neuropathology. Although pinching clearly does
not occur in an average subluxation, an SC in the spine has
the ability to cause nerve root compression.>* Pressure on the
root of as little as 10 mm Hg causes a nerve conduction block,>
whereas as little as 5 mm Hg decreases blood flow to spinal
roots.> This nerve conduction block and venous congestion,
with subsequent diminished nutrient exchange, lead to local
inflammatory changes and sympathetic stimulation.>” Histolog-
ical evidence associating the SC with pathologies of the gastro-
intestinal tract, heart, lung, uterus, and other organ systems>3-%2
may be sequelae of this cascade of events. Removal of this pres-
sure results in some level of recovery, although with diminishing
levels of recovery at higher levels of pressure or when applied for
longer durations.>>%3%4 Because it is clear that spinal root com-
pression can occur without the presence of pain,>” evaluation
for SC prior to irreversible root damage is appropriate.

Science makes clear that the SC is a correctable condition.
Stimulation of mechanoreceptors through the chiropractic
adjustment reduces abnormal nociceptive afferents and their
impact on the autonomic system. The chiropractic adjustment
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also restores normal joint motion, which reduces autonomic
response and minimizes or reverses degenerative change.
Therefore management of the SC by the chiropractor is the
highest priority. The chiropractor uses a high-velocity, low-
amplitude thrust to the affected joint to reestablish normal
joint motion. The smaller the child, the lower the amplitude
and velocity necessary to make the desired correction.

The importance of the SC in the health of the child can be
understood through the concepts of neuropathology called
dysafferentation, through the effects of kinesiopathogy with its
subsequent myopathology and degeneration, and through the
physiological mechanisms of the inflammatory response.

Current Pediatric Use

Chiropractors have been evaluating and treating children since
the origin of the profession more than 100 years ago.? Specific
courses in pediatrics have been taught at the chiropractic col-
leges nearly since their inception.®®

Of those children who use alternative healthcare, the modality
most commonly sought is that of chiropractic at 36%. Although
approximately 80% of adult visits to the chiropractor are for
musculoskeletal conditions, Spigelblatt et al. found that 60% of
childhood visits to chiropractors are for respiratory or ear, nose,
and throat conditions. Twenty-two percent of visits are for mus-
culoskeletal conditions, and approximately 4% to 9% each are
for skin, gastrointestinal, and allergy-related conditions.®

An interesting statistic exposed in this study was that a child
was more likely to require hospital services when that child did
not participate in alternative healthcare modalities.

The NBCE has published a job analysis of chiropractic in
which 18% of the patient population of U.S. chiropractors
were children ages newborn to 17 years.®” According to sta-
tistics derived in part from the job analysis of chiropractic, an
estimated 23 million visits per year have been made to chi-
ropractors by pediatric patients in the United States alone.®
A summary estimate of the total number of visits between
1966 and 1998 was calculated by Richard Pistolese to be
502,184,156.%°

Because the average spine doubles in length in the first
5 years of life,”? the chiropractic effort to evaluate children in
infancy and early childhood is motivated by an interest in pre-
vention of long-term challenges to the neuromuscular system,
chronic degeneration, and subsequent health consequences
due to the uncorrected SC. The spine requires periodic mainte-
nance by the chiropractor to ensure normal motion and mini-
mize fibrosis, contracture, adhesions, deformity, structural
derangements,’! and their neurological sequelae.

Safety

In any care modality, the benefits must always outweigh the
risks to the patient. Chiropractic care for the pediatric patient
is exceedingly safe. The most commonly reported and arguably
the most serious injury allegedly associated with the chiroprac-
tic adjustment is that of neurological and/or vertebrobasilar
incidence/stroke after an adjustment to the cervical spine. The
incidence of stroke in children from all possible causes reaches
2.7 per 100,000,7? but it is rare that pediatric stroke would
result from a vertebral artery dissection.”

During the past nearly 40 years, only two cases have been
reported in the literature inferring injury to a child from a chi-
ropractic adjustment to the cervical spine. The first case was
that of a 7 year old with reports of headaches and intermittent
cranial nerve abnormalities.”* The child was being seen regu-
larly by a chiropractor, who provided adjustments to the cervi-
cal spine, while the child was also simultaneously participating
in a rigorous gymnastics program. It was determined that the
child was suffering from vertebral artery thrombosis, and the
physicians suggested that the stretching of the cervical soft tis-
sues by the chiropractor was causal. It is interesting to note
that the literature supports incidence of vertebral obstruction
in athletes who perform hyperextensions of the neck.” This
makes the link between the chiropractic adjustment and the
child’s condition tenuous at best.

The second case was a child who was examined by a chiro-
practor as an infant with a chief complaint of torticollis.”® It
was later discovered that the child had a spinal cord tumor in
the cervical spine. The child subsequently became quadriple-
gic. The question still remains as to whether the adjustments or
the tumor itself was responsible for the paralysis.

Assessment of the risks is especially prudent in light of the
continually growing interest in complimentary care modalities
for pediatric patients. Assessment of risk, however, requires
that certain data be available for review. In the field of chiro-
practic, few data exist to quantify the number of adjustments
given annually to pediatric patients. With the millions of chiro-
practic visits by children, it is reassuring to find only two cases
on record of suspected injury. According to Pistolese, this puts
the risk of neurological and/or vertebrobasilar injury at 1 in
every 250 million visits.®

This author recommends that all infants and children be
evaluated by a chiropractor to rule out the presence of the SC.
There may in fact be a protective benefit to having an infant
evaluated for the need of an adjustment. Even a mild mechani-
cal irritation at the upper cervical spine can lead to severe
bradycardia, possibly followed by apnea, which are common
cofactors in the development of sudden infant death syndrome.
The younger the infant, the more severe the effect. “Chiroprac-
tic treatment seems to be the most successful therapy which
helps to treat such disorders,”*® said Kocha, who reported
20,000 children safely treated with chiropractic. The mechani-
cal irritation can be corrected with the chiropractic adjustment
to prevent devastating permanent consequences.

Massage Therapy

History

The medical use of therapeutic massage has been documented
in historical texts as early as 2000 Bct by the ancient Egyptians,
Chinese, Japanese, Persians, Greeks, Romans, Incas, and
Mayans.!? During the Middle Ages, European knowledge of
massage therapy remained only within folk traditions until the
seventeenth century when French doctors began incorporat-
ing massage into postoperative care.? In the eighteenth cen-
tury, Per Henrik Ling of Sweden expanded upon the French
techniques.’? Under his direction, the Royal Gymnastic Cen-
tral Institute of Stockholm established the professional prac-
tice of what is now referred to as Swedish massage.! Swedish



massage is defined as “the systematic and scientific manipula-
tion of the soft tissues of the body”! that integrates movement
with anatomy and physiology into a systematic approach of
therapy. By the turn of the 20th century, medical texts, animal
studies, and clinical trials on the effects of massage had been
published.'*

Unfortunately, the recreational use of nontherapeutic mas-
sage in brothels became prevalent in the late 1800s, discrediting
the legitimacy of the therapy. Inconsistencies in massage train-
ing as well as the unsubstantiated and unethical claims touted
by lay massage practitioners resulted in such scandals that
massage therapy fell out of favor in the medical community.?
Even today the massage profession battles the stigma inflicted
upon it. A renewed interest in massage as a therapy occurred
in response to the physical disabilities that occurred from the
polio epidemic of 1918.2 Over the next 30 years, other modali-
ties within the Swedish massage framework were developed
and investigated: connective tissue massage, manual lymphatic
drainage, friction massage, and proprioceptive neuromuscular
facilitation (Table 3-1).2

The focus on physical fitness and preventive medicine dur-
ing the 1960s demonstrated benefits of exercise and massage
for conditioning and stress reduction, resulting in incorpora-
tion of massage techniques into sports medicine practice.?

Exposure of Western medicine to acupuncture in the 1970s
led to controlled clinical trials of acupressure during the 1970s
and 1980s.? Nursing and rehabilitation medicine also began
examining the therapeutic uses of massage for decubitus ulcer
prevention? and as an adjunct to physical therapy. In the
1980s, the gate control theory of pain and its application to
massage and cryotherapy (application of ice) for pain man-
agement? made its debut and substantiated the efficacy and
application of massage. Medical advances in unraveling the
mechanism of endorphin release through sensory hyperstim-
ulation of the tissues also added evidence-based application of
massage techniques.?

In the 1980s and 1990s, infant massage gained popularity.
Many community hospitals offered and continue to offer prenatal
and postnatal classes in infant massage for parents. Extensive
randomized controlled clinical trials on the effects of massage
therapy for a variety of pediatric and adult conditions were initi-
ated under the direction of Tiffany Field, director of the Touch
Therapy Institute in Miami. Some of these trials revolutionized
standards of touch therapy and the introduction of touch to
neonates and premature infants during hospitalization.

Licensure of massage therapists remains inconsistent in the
United States; only 39 states have statewide licensure programs.
The remainder of states rely on municipal regulations, which
vary considerably even within a region.” Beginning in 1992, a
national certification for massage therapists was implemented
by the National Certification Board for Therapeutic Massage
and Bodywork (NCBTMB) in the United States. A therapist
with a minimum of 500 hours of massage education must pass
a standardized exam to be certified. Recertification requires
a minimum of 50 hours of continuing education credits and
200 hours of massage treatments every 4 years.® The American
Massage Therapy Association maintains a Code of Ethics for
Massage to be observed by members and grants membership
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to massage therapists with at least 500 hours of massage educa-
tion.> Additionally, the American Organization for Bodywork
Therapies of Asia (AOBTA) offers membership for therapists
with more than 500 hours of massage education from an
AOBTA-approved school.®

Theory and Effects

The effects of therapeutic massage are psychological, mechanical,
physiological, and reflexive.! Although many schools of thought
exist as to the approach and application of massage techniques,
modalities follow the basic principles of Swedish massage:

* Effleurage: Long, broad strokes to warm up the body’s broad
muscles to facilitate stretching; provides a passive stretch to
the muscles or muscle groups to which it is applied; stimu-
lates parasympathetic responses of the body.!

Petrissage: Kneading or compression action to relax and
stretch the muscles; softens the connective tissue (i.e., fascia,
tendons) around the muscles by creating more space within
the tissues.!»2

+ Tapotement: Percussion to activate the tendon reflexes that
assist with relaxation of spastic and/or tense muscle groups.
Superficial tapotement initially causes cutaneous blood ves-
sel contraction followed by dilatation from histamine, which
may enhance the effects of cryotherapy.?

Friction: Deep pressure applied in a cross-fiber direction to
loosen subcutaneous and restrictive connective tissue.?
Vibration: Gentle and rhythmic vibration applied to large
muscle groups to promote relaxation.!

Basic scientific laws of anatomy and physiology are used
to assess and determine the proper application of these tech-
niques (Table 3-2).2 Based on these laws and controlled clinical
trials, the effects of massage therapy are as follows:

1. Assists circulation to the soft tissues. Active, healthy muscles

provide a pumping action that assists venous return.! In
the setting of weak or inactive muscles, this action may be
less efficient, resulting in vasostasis. Massage may be an
effective therapy to reduce vasostasis in individuals with
impaired mobility by mechanically providing the pumping
action in the direction of venous return. It is also theorized
that massage techniques have a direct action on the ves-
sel walls through a reflex action of the vasomotor nerves
causing relaxation and constriction of the vessels that im-
proves venous return.! A study on the effects of massage on
arterial blood flow and diameter demonstrated no change
measured by Doppler.? However, studies on effects on ve-
nous flow are lacking.
Muscle cells maintain a metabolic homeostasis through the
arrival of arterial flow of nutrients and the venous removal of
muscle byproducts.! During episodes of overactivity, there
is insufficient time for adequate inflow of nutrients while
simultaneously producing excessive waste products,! result-
ing in delayed-onset muscle soreness. Although massage
following exercise-induced muscle injury has demonstrated
no effect on blood lactate levels, range of motion (ROM),
muscle torque, or electomyographic activity, it did signifi-
cantly lower fatigue indexes and soreness intensity.3-12

2. Assists lymphatic flow. Lymphatic vessels are noncontrac-
tile, relying partly on muscular contraction for lymphatic
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Types of Massage Therapy

TYPE

DEFINITION

OTHER COMMON NAMES

Connective tissue massage

Deep tissue massage

Lymphatic drainage

Neuromuscular therapy

Oriental bodywork

Energy approaches

Sports massage*

Structural integration

Swedish massage*

Mechanically softening the connective tissue through pressure, pulling,
movement, and stretch on the tissues to rebalance the body by
releasing tension in the fascia

Releases chronic patterns of tension in the body through slow strokes
and deep pressure on the contracted areas, either following or going
across the grain of muscles, tendons and fascia; focuses on the deeper
layers of muscle tissue; applies concentrated pressure to “trigger
points” to break cycles of spasm and pain

Applies light, short pumping strokes toward lymphatic drainage points
to stimulate lymphatic flow

Applies principles of reciprocal innervation, tonus receptor activation,
reflex arc and positional receptor stimulation, and the application of
stretching and lengthening to treat specific muscle groups

Oriental-based systems of finger pressure and massage to treat special
points along acupuncture meridians; composed of compressive
manipulations and stretches

Light touch to initiate reflexive responses and restore energy
balance; based on ancient concepts of body energy

Focuses on muscle systems relevant to a particular sport to improve

or restore function; can be used to stimulate the body for performance
or as an adjunct to sports injury rehabilitation

Balances the body within gravity through techniques involving manual
soft tissue manipulation, joint mobilization, stretching, and exercises

Systematic and scientific manipulation of the body’s tissue (NOTE:
Technically, most massage types may be encompassed within
Swedish massage)

Myofascial release*
Mechanical link
Myofascial mobilization
Soft tissue mobilization
Trigger point therapy*

Lymphatic drainage therapy
Manual lymphatic drainage
Myotherapy
Neuromuscular facilitation*
Muscle energy techniques
Strain/counterstrain
Shiatsu

Acupressure

Tui-na*

AMMA

Thai massage

Jin Shin Do

Watsu

Reflexology*

Therapeutic touch*

Reiki*

Rosen Method

Zero balancing

Rolfing

Trager psychophysical
integration
Bindegewebs massage
Hellerwork

Soma

Relaxation massage
Therapeutic massage

*These therapies are readily adapted to infant and pediatric massage treatments.

flow.! Muscle immobilization from injury or denervation
may interfere with lymphatic drainage, resulting in edema.!
Although muscle activity is the most beneficial for lym-
phatic flow, slow, rhythmic massage may be a mechanical
substitute when active exercise in not feasible.!

. Reduces edema (see earlier discussion of stasis-induced ede-
mas). In the case of injury, massage applied proximal to the
injury site may help decrease swelling after the acute injury
phase. Of note, pitting edema potentially compromises the
integrity of the affected tissues, and massage can damage

this fragile tissue. Massage therapy is contraindicated over
areas of pitting edema.

4. Prevents adhesions. Fibrosis can occur in immobilized,

injured or denervated muscles, resulting in contractures
through the formation of subcutaneous scar tissue. This
restrictive connective tissue leads to decreased ROM and
sometimes pain. Stretching, ROM exercises, and mas-
sage application of friction may help to reform the con-
nective tissue matrix to decrease restriction and improve
mobility.
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Scientific Laws Incorporated into Massage Theory

Once sufficient stimuli are applied, a predicted response will occur. Even the weakest of
stimuli will produce the maximum response.

Excitation of a receptor always gives rise to the same sensation regardless of the nature of
the stimuli.

A nerve trunk that supplies a joint also supplies the muscles of the joint and the skin over

All-or-none law
Law of specificity of nervous energy

Hilton’s law
the muscle insertions.

If stimulation is sufficiently increased, motor reaction is manifested not only in the side
stimulated, but also in a similar manner on the opposite side of the body.

Pain impulses may be overridden by other stimuli through activation of the large-diameter
nerve fibers to the area. Counterirritation can produce an analgesic effect.

Law of symmetry
Gate control theory

Reciprocal innervation When one muscle group contracts, the antagonist muscle must relax.
From Fritz S: Mosby’s fundamentals of therapeutic massage, St Louis, 1995, Mosby.

5. Assists with muscle rehabilitation. Although massage therapy circulation and may increase sebaceous and sweat gland activ-

may not prevent muscle mass loss or strength due to inju-
ry, it may accelerate voluntary and reflexive actions of the
muscle once reinervation is present.! In controlled studies
comparing massage therapy with physical therapy, educa-
tion, or exercise to treat neck and back pain, massage did
not show increased benefit but did decrease pain cycles and
increase tolerance to other approaches,!®> which suggests
that massage would be a helpful adjunct to a rehabilitation
plan. Controlled studies have found massage to be more ef-
fective than relaxation techniques for musculoskeletal pain
reduction.'*16 Studies comparing effectiveness of massage
therapy versus traditional therapies (e.g., traditional Chi-
nese acupuncture, self-care measures, progressive muscle
relaxation, soft tissue manipulation, exercise, placebo) for
chronic low back pain demonstrated massage to be more ef-
fective for reducing symptoms and improving function.'¢-1
In addition, massage therapy had beneficial effects for almost
a year after active treatment when used in conjuction with
exercise and education.'® A recent systematic Cochrane re-
view of massage for low back pain concluded from the eight
studies reviewed that massage therapy may be beneficial for
patients with subacute and chronic low back pain, especially
when combined with exercise and education.?’ A random-
ized controlled trial demonstrated massage therapy to be ef-
fective in improving range of motion and reducing pain in
patients with chronic shoulder pain.?! Another systematic
review of 23 articles suggested there is evidence for massage
therapy to be a useful approach for pain relief in numerous
chronic, nonmalignant pain conditions, specifically muscu-
loskeletal pain complaints.?? Just as an athlete stretches be-
fore activity to prevent injury and warm the muscle groups,
massage can be used to warm the tissues prior to active and
passive ROM in physical therapy for maximum benefits.
Massage therapy was more effective at increasing ROM and
decreasing pain in patients with shoulder or back pain com-
pared with placebo, soft tissue manipulation, posture educa-
tion, or remedial exercises.!>?!

. Improves skin nutrition. Massage stimulation to the periph-
eral nerve endings increases vasodilatation of the cutaneous

ity.! The use of massage oils or lotions during treatment may
help to hydrate dry skin. (Of note, mineral oil-based massage
products should be avoided, as they may clog the pores. Indi-
viduals with nut allergies should avoid nut-based oils.)

. Improves respiration. Massage applied to the accessory mus-

cles of breathing (scalenes, intercostals, serratus, diaphragm,
and abdominal and leg muscles) can relax these muscles and
decrease chest wall restriction. Individuals with rounded
shoulders may benefit from anterior chest massage to de-
crease pectoral contractures that restrict lung capacity. These
pectoral contractures may develop ata young age and become
restrictive by school age in children with chronic pulmonary
disease or abnormal neuromuscular tone. Individuals with
restrictions from prolonged mechanical ventilation (see dis-
cussion of adhesion prevention) may especially benefit from
these treatments. Although research has not been done on
this topic, the author and her colleagues, who are experi-
enced pediatric massage therapists working with critically and
chronically ill children, have reported infants and children
with chronic pulmonary disease or abnormal neuromuscular
tone who have benefited from anterior chest massage. Mas-
sage improved thoracic gas volumes, peak flows, forced vital
capacity, oxygen saturations, and breath-holding times in a
pilot study of adults with chronic obstructive lung disease.?
Children with reactive airway disease (asthma) or cystic fi-
brosis showed improved pulmonary function tests following
regular massage treatments from their parents.?»?>

. Reduces pain. Pain reduction through massage therapy

has several mechanisms of action. The gate control theory
suggests that painful stimuli transmitted by the large- and
small-diameter nerve fibers may be overridden when pres-
sure stimulation is applied to the large-diameter fibers,
inhibiting the small-diameter fibers from transmitting
the painful stimuli.? Massage pressure applied to trigger
points—areas of hypersensitive tissue—can be effective in
achieving this effect.?® Levels of plasma beta-endorphins,
biochemicals produced by the body to decrease pain, have
been elevated following massage treatment.”’ Improved
ROM and decrease in musculoskeletal restrictions can
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be beneficial in pain reduction (see earlier discussion of
muscle rehabilitation). Studies have shown massage ther-
apy to be effective in reducing pain scores'42% 28-40 and
more effective than relaxation techniques for musculo-
skeletal pain reduction.!4173337 Use of massage in post-
operative pain trials reduced pain scores***! and, in some
studies, also decreased postoperative analgesic usage.>!4>-44

9. Promotes relaxation and reduces stress. Physiological indica-
tors suggestive of relaxation and increased parasympathetic
nervous system (PNS) activity have been well documented
following massage therapy: decreased heart rate, systolic
and diastolic blood pressures, and respiratory rates*>-#%; de-
creased alpha and beta wave activity on electroencephalo-
gram readings®*°!; and decreased saliva and blood cortisol
levels.2438:4051-55 T addition to promoting opportunities
for relaxation, receiving massage therapy on a regular basis
decreased anxiety* and depression scores' in a large num-
ber of randomized controlled trials.

10. Stimulates the autonomic nervous system. Physical and psy-
chological relaxation occurs from massage stimulation of
the PNS. Sports massage is one of the few massage treat-
ments that stimulates the sympathetic nervous system
(SNS), which increases musculoskeletal blood flow, cate-
cholamines, blood sugar, and cardiac output and decreases
visceral and cutaneous circulation to prepare an athlete for
performance. Pressure, speed, frequency, temperature, and
duration of the massage treatment are factors that influ-
ence which part of the autonomic nervous system is ac-
tivated. Deep and/or maintained pressure stimulates the
PNS and decreases sensitivity to touch, whereas light touch
can stimulate a sympathetic response. Strokes directed
toward the torso have a more relaxing effect than strokes
away from the torso. Slow, rhythmic strokes increase re-
laxation and inhibit tone in contrast to brisk or arrhythmic
strokes of sports massage, which stimulate the muscles.

11. Improves digestion. Stimulation of the PNS increases stom-
ach gastrin levels, intestinal peristalsis, and circulation to the
gastrointestinal tract. Direct application of massage to the
abdomen assists with the mechanical action of peristalsis. In
a randomized controlled trial of preterm neonates, patients
had increased vagal activity during a 15-minute massage and
increased gastric motility after massage, compared to con-
trols.®! Before the use of current medical therapies, parents of
children with cystic fibrosis massaged their child’s abdomen
to prevent blockage. A “colic routine” is taught to parents
during infant massage classes to provide comfort to their
infants.

Pediatric Massage Therapy

Many cultures worldwide incorporate infant massage into their
parental practices. Western use of infant massage became pop-
ular in the 1990s with many community hospitals providing
parents with infant massage classes as part of their postpartum
experience. Infant massage certification courses became avail-
able to massage therapists and are included in some massage

*References 16, 28, 34-39, 48, 51, 52, 54-61.
TReferences 35, 37, 51, 54, 55, 57, 58, 60.

school curriculums.®? Despite these developments, instruction or
information about pediatric massage may be difficult to obtain.
The topic is frequently not covered in massage school curricula
owing to the complexity of pediatric massage: musculoskeletal
developmental changes, behavioral considerations, and accep-
tance of nonparental touch are all factors in its exclusion. As a
result, many massage therapists are reluctant to work on pedi-
atric patients unless they have sought continuing education in
pediatrics and the parent is present during treatment. Despite
the limitation of availability, research has demonstrated massage
therapy to be highly beneficial to the pediatric population. The
same effects previously described for adults occur in the pediat-
ric population, with a few additional considerations, as follows:

1. Improves parent-child interaction. Parents who provide
massage to their chronically ill child have reported de-
creased parental anxiety.* Providing a beneficial therapy to
their child provides parents with a sense of purpose and an
opportunity to participate in their child’s comfort. Com-
munication can improve through touch interaction.®>¢

2. Facilitates growth and development. Childhood develop-
ment may be enhanced through PNS activation and stress
reduction. Infant learning occurs best while the infant
is in a quiet alert state. Studies have shown that massage
increased the quiet alert states in premature infants.®”:%?
Infants receiving massage increase the quantity and quality
of their vocalizations during the treatment.®’ In addition,
preschoolers have shown improved cognitive performance
following massage treatment,’® perhaps due to a more re-
laxed state that facilitates concentration.

3. Facilitates physical therapy in children with neuromotor
dysfunction. Tactile and visual stimulation in combina-
tion with proprioceptive input can help nervous system
development and enhance body awareness. Children with
hypotonic abdominal muscles may develop elevated rib
cages and contracted anterior chest muscles, resulting in
ineffective breathing patterns. Chest massage to elongate
the pectorals and intercostal muscles can increase chest
wall expansion. Children with truncal hypotonia may ben-
efit from massage to the abdominal area to facilitate ex-
cretion. Using treatment techniques that incorporate slight
traction while preventing subluxation to facilitate postural
control is also beneficial for hypotonia. Providing massage
to the extremities in midline position can promote visual
contact with the extremities. Massage used with the intent
to stimulate the SNS through quick, asymmetrical strokes
may help to arouse the lethargic infant or child to a quiet
alert state in preparation for physical therapy, ROM exer-
cises, or feeding. Massage in conjunction with antigravity
positioning may improve venous and lymphatic stasis in
children with neuromotor impairments.®?

Children with hypertonicity will develop contractures and
joint deformities through constant spasticity of the muscles.
Massage may help to decrease excessive tone prior to physical
therapy or ROM to maximize stretching and elongation of
the large muscle groups (e.g., the obliques, hamstrings, heel
tendons).%® Parents of children with developmental delay

*References 24, 25, 39, 40, 56, 57, 63, 64.



have reported increased muscle tone and joint mobility,
improved sleep patterns, and improved response to other
therapies in their children in addition to self-reported
decreased parental stress after participating in massage
therapy classes.”!

4. Improves growth and development in premature infants. Use of
gentle human touch (GHT), a gentle placement of the hands
on the head and abdomen or back with pressure but with-
out stokes, has been used to positively touch premature in-
fants.”? Dr. Field developed a massage routine for premature
neonates composed of 5 minutes of slow massage and 5 min-
utes of kinesthetic stimulation of the extremities followed by
5minutes of slowmassage. GHT or Field’sapproaches did not
increase episodes of bradycardia, cyanosis, seizure activity,
apnea, or temperature changes often associated with touch-
ing premature neonates.”>? GHT decreased stress response
behaviors and improved sleep patterns in premature neo-
nates.®>72 Use of Field’s approach improved daily and overall
weight gain in premature infants by as much as 47%,°1:68.73,74
decreased startle responses and stress behaviors,®® improved
Neonatal Brazelton Assessment Scale scores, decreased
oxygen requirements, and decreased length of hospital stay
in massaged neonates compared with the nonmassaged
neonates.%72

5. Improves sleep patterns. Studies have demonstrated im-
proved sleep patterns®®®®7> and improved circadian
rhythms in infants who receive massage therapy.”>

6. Decreases symptoms of psychiatric disorders. Several con-
trolled trials have studied massage therapy for pediatric
psychiatric disorders. Autistic children’” and children with
attention-deficit disorder’” had improved behavior scores
after receiving massage therapy compared with controls.
Bulimic or depressed adolescents had decreased anxiety
and depression as well as lower salivary cortisol levels,
increased dopamine levels, and improved behavioral rat-
ings after regular massage was added to their treatment
regimen.”®79

Safety and Precautions

Contraindications, dependent upon massage modalities used,
do exist for massage therapy. Massage should not be done over
areas of skin or tissue integrity loss, acute injury or inflam-
mation, pitting edema, local tumor, or location of indwelling
devices such as shunts, catheters, or central lines.! Massage is
contraindicated in circulation disorders with increased risk of
thrombus (i.e., bruit, varicose veins, phlebitis, thrombophlebi-
tis, aneurysm).! Infectious pathological conditions that could
be spread along the skin, through the circulation, or via the
lymphatic system (i.e., varicella, sepsis, lymphangitis) are also
contraindications.

Caution should be observed in areas of abnormal skin sen-
sation, as sensory feedback to the massage pressure may be
lacking.! Caution should also be observed in patients with pro-
longed bleeding times (i.e., anticoagulation therapy, platelet
counts <50,000, hemophilia), because bruising could occur.!

Parents and massage therapists should always be attentive to
the child’s disposition during a massage treatment. Fidgeting,
crying, or pulling away indicates the child has reached their
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touch quotient. This should be respected at all times, and the
treatment should be terminated. Touch therapy should never
be provided against a child’s will. Often the length of treatment
provided varies with a child’s developmental level or disposi-
tion; for example, it is not uncommon for a toddler to reach
the touch quotient after just 5 minutes, whereas a school-age
child may reach it at 20 minutes. Some parents may use an
“on-the-go” approach, massaging different body parts through-
out the day as the opportunities arise. Infant and pediatric
massage typically is provided with enough pressure to visu-
alize some skin blanching during application of the strokes.
Pressure that is too light can have an irritating or tickling effect,
whereas pressure that is too deep can cause pain or discomfort.
It is always important for parents to be observant of their
child’s response to the massage treatment as a gauge of how
much pressure their child prefers.

Before teaching infant or pediatric massage to parents, it is
important to consider the parent’s goals so that the teaching
session may be individualized to meet the family’s needs. Some
parents of chronically ill children may be feeling overwhelmed
or exhausted and find massage therapy yet another burden,
whereas some parents find massage an excellent opportunity
to relax with their child. It should be reiterated with parents
that they should provide massage therapy only if they enjoy
the mutual experience as well.

Danger points caused by unprotected nerves or blood
vessels are to be avoided during massage to prevent injury
(Figure 3-1).!

Osteopathy*

History

Osteopathic medicine is a complete system of heathcare with a
philosophy that combines the needs of the patient with the cur-
rent practice of medicine, surgery, and obstetrics. The osteo-
pathic philosophy emphasizes the interrelationship between
structure and function and has an appreciation of the body’s
ability to heal itself.! Osteopathic medicine was developed dur-
ing the American Civil War by Andrew Taylor Still, a medi-
cal doctor practicing on the midwestern frontier. Many of the
pharmaceuticals and practices of the time were quite danger-
ous and mortality rates remained high. Osteopathic medicine
and the osteopathic manipulative approach were developed
as a mechanism of facilitating the normal self-regulating/self-
healing mechanisms of the body. Today’s pharmaceuticals and
medical practices are much more advanced than during Still’s
time; nevertheless, osteopathic manipulative techniques can
act as a complementary or alternative therapy in the manage-
ment and treatment of many conditions.

Osteopaths and osteopathic physicians practice throughout
the world, incorporating manual therapies into the healthcare
of their patients. Two forms of osteopathic practice are primar-
ily recognized internationally: fully licensed, medically trained
osteopathic physicians and limited licensed osteopaths. In the
United States, osteopathy is exclusively practiced by osteopathic
physicians who have graduated from an accredited osteopathic

*This section is adapted in part from Carreiro JE: An osteopathic approach to
children, London, 2003, Churchill Livingstone.
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medical school and completed an appropriate postgraduate
residency training program.

Training and Practice

In the United States, osteopathic physicians follow a training
sequence similar to that of allopathic physicians: university
degree, medical degree, post-doctoral residency, and specialty
certification. The curriculums of allopathic and osteopathic
medical schools are similar in terms of medical science; how-
ever, the osteopathic medical education includes osteopathic
philosophy, practice, and manipulative medicine, and all the
scientific and practical content needed to support that training.
Upon graduation, U.S. osteopathic physicians enter post-
doctoral residency training programs at osteopathic or com-
bined (osteopathic/allopathic) hospitals, where they are
educated to practice as primary care providers or specialists. In
some European countries, postgraduate osteopathic training
programs are available for medical doctors who wish to prac-
tice osteopathy. Outside the United States, individuals who are
not physicians may train at osteopathic colleges or in osteo-
pathic programs to practice as osteopaths. These practitioners
do not receive full medical or osteopathic medical training, nor
do they include pharmacology, obstetrics, or surgery in their
practices. However, these osteopaths have 4 or more years of
training in osteopathic principles, clinical diagnosis, and man-
ual skills. Nonphysician osteopaths graduate from accredited
osteopathic programs and are usually registered or licensed
within their country. All osteopathic physicians and osteopaths
are trained in many forms of manual therapies, including gen-
tle myofascial, ligamentous, visceral, and cranial techniques
suitable for children. Most practitioners who treat children
employ the approaches described by William Sutherland, D.O.
These are very gentle techniques that use the inherent forces
within the patient’s body, such as respiration, to achieve a
change in tissue balance. Craniosacral therapy, as described by
John Upledger, has some similarities to Sutherland’s approach,
but these therapists are not trained osteopathically.

Osteopathy and Children

The osteopathic profession has a long history of treating
children. Andrew Taylor Still, the originator of osteopa-
thy, discussed approaches to pediatric problems in his ear-
liest writings.> In part, he founded osteopathic medicine in
response to his experiences treating his own children when
they had meningitis. During the first half of the twentieth
century, William Sutherland?®-> focused aspects of his teach-
ings on newborns and infants and the anatomical relation-
ships unique to that population. Between 1944 and 1967,
Beryl Arbuckle, D.O., spent an entire career researching and
working with children, especially those with cerebral palsy.®
Recent publications have explored specific pediatric neu-
rological problems’ and general pediatric healthcare from
an osteopathic perspective.”” Outcomes research into the
efficacy of osteopathic treatment in managing childhood
diseases is beginning to emerge.”’!! However, like much
of the pediatric medical and CAM literature available, this
data does not always meet the double-blinded, controlled,
placebo group criteria of pharmaceutical studies performed
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with adults. Nevertheless, osteopathy has a strong tradition of
pediatric healthcare.

Philosophy and Theory

The basic tenets of osteopathy stress the interrelatedness of
the neuromusculoskeletal system with the endocrine/immune
system and the respiratory-circulatory system. The musculo-
skeletal system is the largest system in the body and is often
overlooked in disease processes. For more than 100 years,
osteopathic practitioners have used finely developed palpa-
tory skills to evaluate and treat changes in tissue structure that
might impede or compromise tissue function. During the great
influenza epidemic of the early 1900s, osteopathic practitioners
used their skills to aid thousands with an impressive decrease
in morbidity and mortality in their patients. There was a 1%
mortality rate among those patients treated osteopathically
compared with 12% to 15% percent among those treated by
medical doctors.!? Contemporary research suggests that osteo-
pathic treatment influences immune function and may have
a role in the treatment of various disease processes.'*'7 Fur-
thermore, research into the neuroendocrine immune network
demonstrates that pain pathways and somatic nociception
strongly influence endocrine and immune function through
the hypothalamic-pituitary-adrenal axis.'8-24

Within the osteopathic concept, the structural relationships
among the various tissues of the body play a significant role in
normal homeostatic processes. Osteopathic palpatory diagno-
sis is employed to evaluate impaired or altered function of the
skeletal, arthrodial, and myofascial structures, as well as their
related vascular, lymphatic, and neural elements. Impaired or
altered function of these elements is termed somatic dysfunc-
tion and is treatable using osteopathic manipulative treat-
ment.>>2® However, osteopathic care is not limited to manual
techniques. Medical, surgical, nutritional, pharmaceutical,
and other aspects may be incorporated into the treatment
plan as appropriate. Furthermore, unlike some other manual
approaches, osteopathy does not emphasize alignment or
radiographic evidence of biomechanical relationships. Rather,
osteopathy acknowledges that although all human bodies have
the same basic components and functions, individuals develop
their own series of biomechanical adaptations to the physical
events affecting them. Consequently, osteopaths and osteo-
pathic physicians place less emphasis on whether or not bones
“line up” and more emphasis on the integration of functional
biomechanical relationships into the entire body framework.

The osteopathic approach can be described by five models
of body function that are employed in thinking about patient
care and the most appropriate means of supporting health
within the patient.””>?8 The five models are the respiratory
circulatory model, the bioenergetic model, the nociception/
spinal facilitation model, the postural/biomechanical model,
and the psychosocial model. Understanding these models
allows the osteopathic physician to think about how the patient
is responding to the disease, injury, or condition and consider
the best means of supporting that response.

A schematic representation of the osteopathic approach is
illustrated in Figure 3-2. The large box represents the child.
Each child is a unique combination of genetic, environmental,
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FIGURE 3-2 Schematic representation of the “host+ disease =illness” model. Used with permission of Frank H. Willard.

cognitive, and emotional factors that influence his or her
homeostatic rhythms. The symptoms of any illness or condi-
tion are a manifestation of the child’s homeostatic processes
and rhythms trying to function in the presence of disease or
injury. The molecular, cellular, and structural physiology of
the child adapts to or compensates for the influence of the dis-
ease or injury. This in turn affects the homeostatic state of the
child. In addition to addressing the disease process or condi-
tion directly, osteopathy also attempts to intervene at the level
of the individual’s compensatory responses to facilitate the
child’s ability to function optimally. Different disease process
and conditions affect a child in different ways. The osteopathic
approach uses the aforementioned models of body function
to understand the compensatory responses and to develop an
effective therapeutic management plan for the child.

Models for the osteopathic approach to patient care

Respiratory/circulatory model. The respiratory/circulatory
model concerns itself with the maintenance of extracellular and
intracellular environments through the unimpeded delivery of
oxygen and nutrients and the removal of waste products via the
arterial, venous, and lymphatic systems. A.T. Still often stated
that the “rule of the artery was supreme.” Ultimately, proper
cellular function is dependent upon the effective biomechanical
function of gross anatomical structures of the body. Within
the osteopathic concept, the respiratory/circulatory model
includes the function of central and peripheral structures
involved with the delivery of nutrients and removal of waste
products. For example, limb movements affect drainage in
deep lymphatic and venous structures®®-3? through altered
tensions in the fascias and muscles. In addition to pulmonary
ventilation, the biomechanical functions of the diaphragm,
ribs, and other muscles of respiration play a role in venous and
lymphatic drainage of the abdomen and pelvis and hence the
removal of cellular waste products.?®33-42 The integrity of the
respiratory/circulatory system is influenced on a microscopic
level through the tissue stress created by postural changes and
macroscopically through respiratory mechanics. Most of the

muscles of the back, thorax, neck, and upper extremities play
a role in respiratory mechanics. Altered respiratory mechanics
can contribute to tissue congestion and decreased clearance,
altered ventilation and increased energy expenditure, and
altered lymphatic and venous return pressures. Factors that
can affect respiratory mechanics include but are not limited to
respiratory illnesses, scoliosis, thoracic or abdominal surgery,
obesity, and postural changes. The osteopath or osteopathic
physician will take into consideration the various factors
influencing tissue respiration and their effect on the patient’s
ability to recover from an acute illness or function with a
chronic condition.

Bioenergetic model. The human body requires a balance
between energy expenditure and energy supply to maintain
homeostasis. This fact forms the basis for the bioenergetic
model. Efficient operation of internal body systems conserves
energy that can be used to adapt to external stressors such
as nutritional deficiencies, trauma, infection, nociceptive
stimulation, and others. When several stressors occur
simultaneously, their influence may become cumulative
or synergistic, further compromising the body’s ability to
maintain homeostasis. Changes in the musculoskeletal system
may increase the body’s energy requirement.*>*> For example,
restriction in joint motion because of somatic dysfunction will
alter biomechanics and reduce efficiency of motion. More work
will be required to use the joint, which increases the metabolic
demands placed upon the patient. Now imagine that there
are many restricted joints, all in the thorax, and the patient
is a 4-month-old infant with respiratory syncytial virus. The
restricted joint mechanics will increase the work of breathing
and increase the metabolic demands on the child. Within the
osteopathic concept, any process that interferes with local or
systemic homeostasis has the potential to increase the body’s
energy requirements.

Nociception/spinal facilitation model. The nociception/
spinal facilitation model concerns the direct and indirect
influences of nociception on normal body function. Spinal
facilitation is one of the primary diagnostic clues garnered from



an osteopathic examination. It manifests as a localized area of
changeinthe musclesand fasciaadjacentto thespine. Depending
upon the acuity, these changes may manifest as tissue swelling
or edema, increased or decreased temperature, and stiffness
or loss of tone. Although these tissue texture changes may
represent localized areas of inflammation that occur in response
to direct local insult, they may also arise in response to damage
or irritation to distal tissues through viscerosomatic reflexes.
Viscerosomatic reflexes may be mediated by spinal facilitation.
Recent scientific investigation into the mechanism and effects of
viscerosomatic interactions has shed new light on the intimate
relationship between the musculoskeletal system and the
viscera through the SNS.40->2 Viscerosomatic reflexes were first
described by osteopaths in the early part of the 20th century.>>*
The short restrictor paraspinal muscles are usually involved.
The tissue texture characteristics and precise spinal level of the
reflex are specific to the organ of involvement.>*->

Osteopathic clinicians use viscerosomatic reflexes to aid
in their diagnosis and treatment of patients.’’-®* Chapman’s
points or Chapman’s reflexes are another form of visceroso-
matic integration®"%? and may also be mediated by spinal facil-
itation. These superficial areas of tissue texture change have a
high correlation with visceral pathology. They are pea-sized
areas of edema usually found on the anterior and posterior
aspects of torso. The site of location and presence of both ante-
rior and posterior findings suggests a visceral problem.®! They
are very easily integrated into the general physical examination
and provide another tool in developing a differential diagnosis.
A general understanding of the viscerosomatic map and
Chapman’s reflexes can give the clinician clues about what may
be causing the patient’s symptoms and can provide a pathway
for therapeutic approach.

The nociception/spinal facilitation model considers the
influence of spinal facilitation on homeostasis via the neuroen-
docrine-immune system. The neuroendocrine-immune system
refers to the complicated interdependency among the nervous
system, hormone balance, and immune function. Basically,
the human body maintains internal balance or homeostasis
through rhythmic chemical secretions from the brain (neu-
rotransmitters), immune organs (immunoregulators), and
glands (hormones). The secreted chemicals interact to stim-
ulate and suppress each other, thus coordinating the inter-
nal chemistry of the body. Potentially harmful stimuli from
both external and internal sources can alter these rhythmic
patterns, thus affecting the homeostasis of the internal body
chemistry. Normally, once the stress is removed, the adaptive
response resolves and homeostasis is reestablished. However,
under long-term or severe stress, the entire physiology of the
neuroendocrine-immune system can alter, creating a perma-
nent condition of adaptive response. Brain chemistry, immune
system function, and hormone balance will alter. Not only is
this person more susceptible to disease, he or she will have
a much harder time adapting to any new stress. Many stud-
ies have demonstrated changes in immune cells, hormone
levels, and nervous system function under stress.!220,22:63-68
Stressful stimuli may include psychological and physiological
influences. Pain or nociceptive stimuli is considered a potent
stressor. From an osteopathic perspective, somatic dysfunction
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or other strains in the patient’s body may adversely influence
the neuroendocrine-immune system.

Postural/biomechanical model. The postural/biomechan-
ical model views the body as an integration of somatic
components. Stresses or imbalances among these components
result in increased energy expenditure, changes in joint
structure, impediment of neurovascular function, and altered
metabolic demands. In very young children, biomechanical
or postural stresses may influence the development of motor
skills and perhaps even cognitive processes. As the child grows,
altered postural mechanics will change the weight load on joint
surfaces. The increased weight load on the articular cartilage
eventually causes the proteoglycans within the cartilaginous
matrix to break down. This is the first stage of degenerative
arthritis. Altered postural mechanics will also influence
connective tissue and fascia, potentially affecting vascular
and lymphatic drainage. These changes can contribute to
the accumulation of cellular waste products, altered tissue
pH, changes in osmotic pressure, and impediment of oxygen
and nutrient delivery. This is important in cases of infection,
cardiopulmonary problems, and metabolic diseases. Postural
imbalances may cause irritation to paraspinal tissues including
the articular tissues of the vertebrae. Irritation to these
tissues will stimulate somatosympathetic fibers, resulting in
sympathetically mediated changes in the involved tissues and
potential changes in associated viscera through viscerosomatic
reflexes. Altered joint mechanics affect proprioception and
balance. This is especially important in children with chronic
conditions that affect the musculoskeletal system, such as
spasticity or hypotonia.

Psychosocial model. The psychosocial model views the
patient within the context of his or her cultural, personal,
environmental, and community issues and experiences.
Although in some cases the mechanisms are poorly understood,
today most people recognize the influences of emotional and
social factors on physiological processes. In the 1800s, A.T. Still
said “Man is triune,”® a combination of physical, spiritual,
and emotional processes. The psychosocial model attempts
to employ that philosophy by creating an amalgamation of
scientific understanding with the spiritual and social milieu
of the patient to establish the most appropriate therapeutic
approach for the patient.

These five physiological models interweave to form the fab-
ric of the osteopathic approach. The approach and philosophy
guides how an osteopath employs manipulative techniques.
Osteopaths are not as concerned with “making everything
straight” as they are concerned with maximizing function.
Osteopaths are not abject healers by any stretch of the imagina-
tion. The principles and techniques of osteopathy are employed
to facilitate the natural healing processes within the patient’s
body. The osteopath uses manual techniques to support those
healing changes, but the child’s body and the child’s homeo-
static mechanisms have to make the changes.

Current Pediatric Use

Osteopathic manipulative medicine is a hands-on approach to
patient care that employs manual techniques. Techniques are
described as direct and indirect. Direct techniques are those
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that engage a restrictive barrier, such as the thrust or high-
velocity manipulation commonly viewed as causing the “pop-
ping” sound in joints. Other direct techniques such as muscle
energy and articulatory approaches involve patient coopera-
tion and low-velocity movements. In general, these techniques
are usually reserved for use in older children and adolescents.
Gentle, direct approaches that employ a slow, gentle pressure
or movement may be better suited for treating young children.
These include inhibition technique, soft tissue technique, and
some forms of functional and cranial technique.

Osteopathic practitioners also use indirect techniques in
children and infants. These techniques do not engage a restric-
tive barrier, and most patients perceive them as “gentle” tech-
niques. Indirect techniques used to treat children include the
strain/counterstrain technique described by Lawrence Jones,
facilitated positional release, functional techniques, balanced
ligamentous and balanced membranous techniques, articular
ligamentous strain techniques, visceral techniques, osteopathic
cranial techniques, and osteopathy in the cranial field. In many
hospitals throughout the world, osteopathic clinicians use these
gentle techniques to treat newborn and premature babies.

Osteopathic practitioners choose the appropriate tech-
niques based upon the model(s) of body function employed,
the type of tissue dysfunction (articular, muscular, myofascial,
or membranous); the acuity of the problem, possible comor-
bidities, and the child’s age and ability to cooperate in the pro-
cedure.

Osteopathic physicians and osteopaths worldwide have a
long history of treating children with disabilities and chronic
diseases. Often osteopathic treatment is done in conjunction
with other modalities to afford the child a team approach to
healthcare. Many practitioners have exclusively pediatric prac-
tices, and several large osteopathic centers exist. The Osteo-
pathic Center for Children, founded by Viola Frymann, D.O.,
in the late 1960s, continues to attract thousands of children
from all around the world. Likewise, the Osteopathic Children’s
Center in London serves many U.K. children with disabilities.
Dr. Still had a saying that is paraphrased by all students of oste-
opathy: “It is the job of the Osteopath to find Health; anyone
can find disease.” Ultimately, it is the goal of osteopathy to
recognize and address the interrelationship between structure
and function in the human body, to address imbalances and
dysfunction so that the child may compensate appropriately
for stress and disease states, and to facilitate the inherent health
present in every patient.

Contraindications

Absolute and relative contraindications for osteopathic treat-
ment are usually based upon the technique employed. Direct
techniques such as certain types of muscle energy, thrust, and
articulatory maneuvers are avoided in very young children and
children with bleeding disorders, prolonged bleeding times,
clotting abnormalities, and compromised bone or joint stabil-
ity as might occur in metabolic disorders, suppurative arthritis,
rheumatoid diseases, osteomyelitis, or fractures. In these chil-
dren, indirect techniques can be used safely.

Relative contraindications to indirect techniques usu-
ally relate to the acuity of the problem. For example, cranial

techniques would be avoided in children with closed head
injury until the possibility of intracranial bleeding is ruled out.

A review of the published literature failed to show any docu-
mented reports of untoward effects of osteopathic treatment of
children. One published report described a 5% incidence rate
of adverse reactions in adults with closed head trauma who
were treated with osteopathic cranial techniques.”® Several pub-
lished reviews suggest that the incidence of complications with
manipulation of the cervical spine in adults is underreported. A
position paper recently approved by the American Osteopathic
Association included a thorough review of the literature.”! It
concluded that high-velocity/low-amplitude (HVLA) manipu-
lative treatment is effective for neck pain and is relatively safe,
especially in comparison to other common treatment modali-
ties including nonsteroidal medications. The report went on
to recommend that osteopathic physicians continue to offer
this form of treatment to their patients.”! Nevertheless, osteo-
pathic physicians with pediatric manipulative practices rarely
use HVLA and thrust technique in their pediatric patients.

Psychology
History

The notion that mind and body compose one unified system
dates back to the ancients in both Eastern and Western civi-
lizations. In modern terms, complementary and alternative
medicine (CAM) postulates that the mind and body, psyche
and soma, are an integrated whole. The one-dimensional,
mechanistic view of human health, which treats illness as
an incident-specific deviation rather than holistically as a
system’s malfunction or maladaptation, continues to be the
prevailing medical model. Increasingly, however, a growing
number of healthcare professionals are gaining fresh insight
into the root causes of illness and concomitant treatment
modalities. There is a growing realization that for care to be
most effective—and this holds true for both adults and chil-
dren—the patient must be understood in the larger context
of his or her life, including biological, psychological, spiritual,
and social aspects.

There is not a clear group of professionals who define them-
selves as CAM child psychologists. Pediatric psychology devel-
oped in the 1970s and began to focus on the connectedness
and complex interaction between mind and body. Previously,
child psychology emphasized only mental health. Pediatric
psychology strives for short-term intervention, integrates both
the child’s parents and other healthcare professionals,?! and
examines the relationship between physical and mental health,
especially in chronic illness.®?> By working directly with pedia-
tricians, pediatric psychologists strive to identify and treat
problems before they develop into severe psychopathology.
At the present time, CAM pediatric psychologists are direct-
ing their efforts toward establishing scientific evidence for
mind/body intervention and improving patient outcome while
decreasing medical costs.

CAM Psychology Theory

CAM psychology closely examines the connection between
emotions and physiology. Within the limbic system, the
amygdala connects emotional responses to memories, which



facilitates interpretation of current events. In essence, it deter-
mines whether something is scary or safe and signals to the
hypothalamus to initiate the fight-or-flight response or the rest-
and-digest response, respectively. For example, a child may view
his parents’ arguments as unsafe and threatening to his survival,
because the parents have been the caretakers. The amygdala in
this case senses danger and sends a message to the hypothalamus
to initiate the fight-or-flight response. Energy stores are mobi-
lized, and the physiological state is changed.

More specifically, stress activates the sympathetic and
adrenomedullary system and the hypothalamic-pituitary-
adrencortical axis. Psychological stress results in increased
output of epinephrine and norepinephrine from the adrenal
medulla. These adrenaline responses are part of the fight-or-
flight response.! Because children usually can neither fight nor
run away from family conflicts, their physiology can become
easily overwhelmed by the outpouring of hormones. This con-
tributes to physical or behavioral symptoms.

The research on neuropeptides has provided some of the
most compelling evidence to support the link between emo-
tions and physical symptoms. One researcher posits that the
communication between the immune system and every cell in
the body, including brain cells, occurs through the act of neu-
ropeptides binding and unbinding with neuropeptide receptor
sites on these cells.®

Many brain cells are involved in emotional regulation, such
as those in the limbic system. When emotional trauma or stress
occurs, the neuropeptides bind inappropriately at the receptor
sites, and emotional suppression or dysfunction ensues. Studies
have demonstrated that pathological binding of the neuropep-
tide to its receptor site occurs at brain and nonneural cellular
levels as a response to stress. The cells “learn” such a response
to stimuli and may bind pathologically with subsequent stim-
uli, which may be of lower intensity or of a different nature
from the initial stimulus. With intensive and specific psycho-
logical counseling, these irreversibly bound neuropeptides may
unbind, especially when the physician understands and treats
the physical manifestations of the emotional disorder.

In essence, how a child interprets environmental stress
determines how the body responds and what physiological
action will be taken—for example, releasing hormones, shunt-
ing blood to muscles, or increasing stomach secretions.* If
a child becomes anxious about a physical symptom, a stress
response can be activated that may further exacerbate the
physical condition. Similarly, if a child becomes anxious about
an environmental stress, such as his parents fighting, the stress
response can create physical problems (e.g., stomach pain).
Therefore by helping the child adopt a different interpretation
of physical symptoms or family stress, the CAM psychologist
can alter the physiological reactions and reduce illness.

Even general stress has a direct impact on human physiol-
ogy. In a prospective study that measured interpersonal stress,
immune markers, disease activity, and pain in women with
rheumatoid arthritis, it was found that interpersonal stress was
related to immune changes, which were followed by increased
inflammation and pain within the week.> This study suggests
that daily stress, in addition to chronic anxiety, can affect
health.
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CAM psychology considers several factors that affect the
child’s physical and emotional health. The former President of
the Society of Pediatric Psychologists summarized these factors
as follows: “cultural systems, family systems, peers, school, and
health care providers [all] influence the adjustment and adap-
tation of children with chronic illness.”?* Every child forms an
integrated system with his or her environment.

This author routinely looks for physiological cues to help
interpret a patient’s emotional state. For example, if a child’s
face flushes when she talks about school, this may be a sign
of problems at school. A child’s tears while talking about his
parents should not be dismissed as a random coincidence,
but instead should be explored as a sign of deeper emotional
distress, possibly caused by dysfunctional family interaction.
Such signs of emotional distress are important because of the
close link between emotions and physical health and between
stress and physiological functions.

Evidence to Support CAM Theory

Much of the research on children with medical problems sug-
gests a direct relationship between the physical health and
emotional well-being of both the child and his or her family,
supporting the theory of CAM. In a 2004 review of the litera-
ture on pediatric asthma, it was found that the parent’s psycho-
logical well-being, parent-child interactions, and the child’s
emotional functioning strongly affected a child’s asthma.’
Another study examined children with frequent headaches to
understand their emotional patterns as compared with children
with infrequent headaches.!® Both boys and girls with frequent
headaches reported higher levels of depression than peers with
no or infrequent headaches. Children with recurrent headaches
also missed more school during a 6-month period.

For adolescents with sickle cell disease, a similar connec-
tion exists between emotional states and pain. In a 6-month
study of adolescents aged 13 to 17 years, daily increases in
stress and negative mood correlated with increases in same-
day pain, healthcare use, and reductions in school and social
activity.!! Conversely, increases in positive mood correlated
with decreased pain, less healthcare use, and participation in
more activities. The authors concluded that daily variations in
stress and mood were related to pain. By focusing on patients’
emotional functioning, their overall heath and well-being can
be significantly improved.

Studies have demonstrated that chronic illness can have a
direct impact on socialization and pleasurable activity level.1%11
Children with chronic illnesses may miss more school because
of hospitalization or doctors appointments, which in turn
would affect their social and emotional development. If these
children then develop emotional distress, such as anxiety or
depression caused by stress from illness or missing activities,
their physical health may be further compromised.

The parent’s psychological well-being and parent-child inter-
actions have been found to affect the child’s health and illness
severity.’ Studies have demonstrated that when mothers suffer
from psychological problems, their medically ill children have
more visits to the emergency room.!? Children can also learn
sick behavior from their parents. In a study that examined the
genetic versus environmental risk of developing irritable bowel
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syndrome (IBS) among more than 6000 twin pairs, evidence
suggested a social learning contribution from the parents.'® The
authors concluded that although heredity contributed to IBS,
what was learned in the family environment had an equal or
greater influence on developing IBS. Both biology and environ-
ment are therefore important factors for health.

Parent-child interaction problems also have a profound
impact on a child’s health. Among a sample of largely upper
middle class children and their mothers, a prospective study
of children who were at genetic risk for asthma found that
parenting difficulties when infants were just 3 weeks old were
predictors of asthma onset by 6 years of age.'* Assessment of
parenting difficulties included emotional availability to the
child, commitment to childcare, and behavioral regulation
strategies. Problems in these areas early in life predicted asthma
by age 6 years. It is remarkable that the predictive ratings were
made when the children were only 3 weeks old, which suggests
that dysfunctional interaction even in infancy can have long-
term influence on a child’s health.

The literature in pediatric psychology therefore empha-
sizes the importance of the practitioner evaluating the larger
context or system of the child. Understanding the child’s envi-
ronment and how that child interacts in the environment can
provide useful clues for identifying the children at greatest risk.
Changes made to the child’s environment early on can help
prevent illness or reduce complications.

Use and Contraindications of CAM
Psychology Techniques

Many psychotherapy approaches follow the unified mind/body
principles of CAM. The following modalities have the greatest
clinical utility in treating a wide range of pediatric psychologi-
cal conditions.

Neuroemotional technique

Neuroemotional technique (NET) technique integrates Eastern
and Western philosophies and follows the CAM principle that
the mind and body are connected. Key concepts in NET are based
on traditional Chinese five-element theory and incorporate the
connection among emotions, cognitions, and behavior.?°

What distinguishes NET from traditional talk therapy is that
it uses kinesiology to help identify patterns that are unconscious.
Kinesiology, or muscle testing, involves manually putting pres-
sure on muscles in a painless manner.?’ One study demon-
strated that when articulating a self-referential statement with
which the individual is congruent, muscle strength is stron-
ger for a longer period of time."® In this study, a dynamom-
eter measured performance of the deltoid muscle. Essentially,
muscle testing functions in a similar manner to biofeedback. It
registers changes in an individual’s physiology when presented
with stimuli. Even just the thought of something stressful can
be a provocative stimulus. With the addition of kinesiology,
patients are emotionally and physically engaged in therapy. The
goal is to reprocess emotionally stressful events that are unre-
solved and may be affecting physical and mental health.

More than 4000 practitioners in more than 25 countries have
been trained in NET.!° It is appropriate for use with children and
adults whose symptoms range from behavioral and emotional

afflictions to physical illness; however, it is not recommended
for anyone who is psychotic or has lost touch with reality.
Practitioners can become certified in NET by demonstrating a
high level of proficiency in both theory and practice. Minimal
research on the technique is available to date.

Hypnosis

Hypnosis is a state of mind characterized by altered brain wave
patterns that are induced using deep relaxation. Although
hypnosis creates a state of suggestibility, it does not weaken a
person’s will or control. The person must be a willing partici-
pant. A state of deep relaxation is facilitated through a series
of therapist-guided suggestions. Once the hypnotic state is
achieved, the therapist may explore unconscious reasons for
behaviors or may attempt behavior modification. The patient
typically remembers what happens during the session and
develops heightened motivation for change.

One alternate form of hypnosis is autogenic training, which
is a self-hypnotic procedure. By following several steps designed
to relax physiology, a hypnotic trance is achieved. This has
been demonstrated to help with headaches and eczema, among
other conditions.!” The autogenic technique should be taught
by a therapist and practiced during a therapy session.

In traditional hypnotherapy, a session occurs in an office
setting and the patient sits in a reclining chair. The therapist
talks to the patient and makes suggestions, but the patient can
stop the process at any point. Contrary to popular perception,
no drugs or pendulums are used. For hypnosis to be effective,
the patient must trust the therapist and be open to the process.

Hypnotherapy should be performed only by trained pro-
fessionals with advanced study in hypnotherapy. It is safe for
use with children who are experiencing a wide range of condi-
tions from attention-deficit hyperactivity disorder (ADHD) to
chronic pain. A considerable amount of literature supports the
effectiveness of hypnotherapy.

Biofeedback

Biofeedback is a self-regulation technique. By monitoring a
patient’s physiological state through electronic devices that
measure such areas as skin temperature, muscle tension, blood
pressure, and brain wave activity and provide immediate feed-
back, the patient can learn to modify his or her physiology.
Essentially, a person is trained to make involuntary physio-
logical responses under voluntary or conscious control. Using
specific monitoring devices, the patient is given immediate
feedback from the therapist about any physiological changes.
This allows the patient to become more sensitive to the changes
in the body. Through practice, the patient can actually alter
physiological responses such as muscle tension, heart rate, and
blood pressure. For example, the biofeedback therapist guides
the patient through strategies to regulate muscle tension and
encourages the patient to independently discover what is effec-
tive or feels best.

The ultimate goal for the patient is to develop homeosta-
sis by being more aware of the moment-to-moment changes
in the body and being able to adjust his or her physiology
accordingly. In biofeedback, homeostasis is considered PNS
dominance. With increased arousal, the SNS dominates, which



causes several hypermetabolic states that include increased

heart rate and blood pressure and increased blood flow to the

brain, spinal cord, and muscles (which increase muscle tone).

With ongoing physical or emotional stress, a chronic state of

arousal can develop. Additionally, the threshold for this fight-

or-flight response can be lowered such that the body becomes
overly tense with very little stimulation. In biofeedback train-
ing the patient is taught to modulate these responses.

There are several forms of biofeedback:

+ Electromyographic (EMG) biofeedback compares two elec-
trodes placed over the belly of the muscle. This reveals the small
electrochemical changes that occur when the muscle contracts.
Because EMG biofeedback measures muscle changes, the stan-
dard applications tend to involve muscle pain such as tension
headache; neck, back, and leg pain; bruxism and temporoman-
dibular joint syndrome; anxiety; and general muscle relaxation.

+ Electroencephalographic (EEG) biofeedback measures brain
wave activity and provides specific information about the
patient’s level of alertness, because it is able to filter out delta,
theta, alpha, and beta frequency bands. Feedback about brain
wave activity can be used to help a child improve concen-
tration (e.g., with school tasks or for ADHD) or to decrease
alertness (e.g., for insomnia).

+ Electrodermal activity (EDA) biofeedback measures the
electrical characteristics of the skin using methods such as
skin conductance response (SCR), skin potential (SP), skin
conductance level (SCL), and skin potential response (SPR).
Training in EDA allows the patient to become more aware of
stress. It is not commonly used and, when used, it is often in
conjunction with other forms of biofeedback. Because EDA
measures only skin changes, it does not provide feedback
about more complex physiological reactions. When used for
treatment, it tends to be as a monitoring system for unre-
solved issues in psychotherapy or for general stress.

+ Skin temperature (ST) feedback training involves increasing
awareness and control of hand temperature. Hand tempera-
ture is important because peripheral temperature is a reflection
of sympathetic arousal. When the SNS is activated, blood is
shunted away from the periphery and toward the striated mus-
cles, spinal cord, and brain. By focusing on warming the hands,
a decrease in sympathetic activity occurs. To measure hand
temperature, a thermistor is taped to the hand. Limitations of
this technique include the fact that the thermistor is sensitive
to the temperature in the treatment room and must be applied
to the same part of the hand for each treatment. Otherwise,
results may not be accurate. One study that examined this pro-
cedure in children with migraines found significant improve-
ment compared with wait-list controls in just four sessions.!®

Regardless of the specific approach used, once the patient
has been trained in biofeedback, he or she can apply what has
been learned to everyday life situations without the biofeed-
back equipment. The goal is for the child to be able to general-
ize the skills learned in the therapy room.

Biofeedback is appropriate for use with children. Most chil-
dren are motivated by the frequent feedback, but therapists
can also use reinforcement for children who are less invested.
Although the child seeking treatment is closely monitored,
it is a noninvasive technique, which may explain why many
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children feel comfortable using biofeedback. A significant
amount of empirical evidence supports the use of biofeedback
with children, especially for specific medical problems.

In summary, to effectively treat a child with physical symp-
tomatology, a pediatric CAM psychologist adopts an integrated
mind/body approach and evaluates a broad spectrum of the
social and emotional influences in a child’s life.
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History

It is ironic that in the twenty-first century, nutrition is still
considered a complementary or alternative therapy, given that
food is the basic tenet for all of civilization. Since the begin-
ning of time, food, or the lack thereof, has determined survival,
and individuals have been admonished what to eat or not eat.
Biblical passages give reference to what might have been the
first nutritional counseling, advising the use of certain foods
for their actual health benefits rather than just for survival.
Later, as philosopher-scientists pondered the causation of vari-
ous diseases, they recognized that illness is more than just a
punishment from the gods—diet and environmental factors
played an important part in human well-being. Hippocrates,
who lived in the fourth century Bcg, is credited with saying,
“Let food be your medicine” and wrote many theses on the
importance of diet.!

As civilization progressed a cultural change occurred in
humans’ relationship to food. Initially, the hunter/gatherer
tribes roamed the lands in search of meats, berries, and grains for
sustenance. Once the domestication of animals and the cultiva-
tion of grains came into practice, greatly increasing the available
food supply, the nomadic lifestyle gave way to the development
of villages and cities.!* As time progressed, the issues around
food shifted to address not only availability but also sanitation
and the prevention of nutrient deficiency diseases.?

With the advent of industrialization and the mass produc-
tion of processed foods, availability and sanitation became
lesser issues. The abundance of processed food certainly has
provided greater convenience to the modern family; unfortu-
nately, the repercussion of this abundance is the rise of obe-
sity in children and adults. In addition, dietary excesses can
also engender overall nutritional deficiencies that may affect
the cognitive, behavioral, and motor development of children.
These micronutrient deficiencies also appear to promote long-
latency deficiency diseases such as cardiovascular disease, can-
cer, osteoporosis, neurodegenerative diseases, and immune
dysfunction.?

The current understanding of nutrition’s effect on health
has come a long way from earlier beliefs and teachings of
nutrition, which to date have been highly influenced by the
agricultural industry and U.S. government policy. Through
the establishment of the U.S. Department of Agriculture
(USDA), the U.S. government has given official dietary advice
and information on human nutrition for more than 100 years.
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The USDA, however, also oversees and promotes U.S. agricul-
tural practices. This dual assignment may cause a conflict of
interest, as agricultural policies may clash with the nutritional
polices that promote good health.* This became evident in
1991, when the USDA withdrew its Eating Right Pyramid food
guide in response to pressure from meat and dairy producers.
This controversy focused attention on a conflict between fed-
eral protection of the rights of food lobbyists to act in their
own self-interest and the federal responsibility to promote the
nutritional health of the public.’ To promote a better under-
standing of the role of good nutrition for good health, major
changes in national dietary policies, nutritional guidance, and
nutrition educational policies will be necessary.

In this new era of science and research, the study of nu-
trition has become more concerned with the biochemical roles
of all the nutrients and their impact on health. A new field of
nutrigenomics has emerged, which studies the influence of
nutrition on gene expression. This field is working to provide
a molecular genetic understanding for how common dietary
chemicals, the nutrients, affect health by altering the expres-
sion and/or structure of an individual’s genetic makeup.®

Macronutrients: Proteins, Carbohydrates,
Fats, and Lipids

This section provides a basic review of the biochemical func-
tions of the essential macronutrients: proteins, carbohydrates,
fats, and lipids. Proper balance of these three major nutritional
components is essential for optimal health. Consequences of
excess and deficiencies are also discussed.

Proteins

Amino acids (AAs) are the substrates for protein synthe-
sis, made up of carbohydrates with an amino (NH,) group
attached the a-carbon. Most AAs can be made in the body
from intermediates in the metabolic pathways, but “essential”
AAs have carbon structures that cannot be made and thus must
come from the diet.

These essential AAs include the following:

+ Histidine

+ Isoleucine

* Leucine

* Lysine

* Methionine

+ Phenylalanine

+ Threonine

+ Tryptophan

+ Valine
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Nitrogen can be transferred between AAs and carbohy-
drates through transamination, a process that requires vitamin
B¢ and allows formation of all 20 AAs necessary for protein
synthesis.” In addition, vitamin A, vitamin D, and zinc are also
important substrates for the regulation of gene expression for
protein synthesis.

Protein synthesis occurs through deoxyribonucleic acid
(DNA) transcription and ribonucleic acid (RNA) translation.
Protein structure is essential for protein function; therefore
peptide bonding and protein folding of the completed AA
chain is a critical step in the final protein formation of linear
chains, helices, and pleated sheets or the more complex tertiary
or quaternary structures such as hemoglobin.

Proteins function as enzymes, hormones, immunoproteins,
transport proteins, and structural proteins.® When bound to
other constituents, they form glycoproteins, lipoproteins, and
proteoglycans necessary for cell formation. Proteins are criti-
cal for maintaining physiological functions and gene expres-
sion® and can be used as an energy source at a rate of 4 kcal/g.
Humans require that 10% to 15% percent of their total daily
energy intake be from protein. Infants and toddlers need
approximately 1.5 g/kg body weight of protein, and older chil-
dren need approximately 1.0 g/kg body weight. Of that, 35% of
the protein needs to be in the form of the essential AAs. These
requirements are increased in catabolic states such as sepsis,
trauma, burns, fever, or surgery or with malabsorption states
such as protein-losing enteropathy or renal disease.

Protein deficiency rarely occurs in the industrialized world.
However, children at risk for inadequate protein intake are those
on strict vegetarian diets, those with multiple food allergies, or
those who have limited food selections due to limited access,
food fads, or behavior problems.!? Because proteins are essential
for many different functions, a deficiency can result in seriously
compromised immune and regulatory systems. In addition,
because some of the essential AAs are necessary for neurotrans-
mitter synthesis, the possibility that protein deficiency may
affect overall mental functioning is of concern. Tryptophan is
required to synthesize serotonin and melatonin. Phenylalanine
converts to tyrosine and then is further metabolized to 1-dopa,
the precursor to dopamine, norepinephrine, and epinephrine.
All of these are necessary for normal nerve functioning.

Modern diets usually include excess amounts of protein, the
long-term health consequences of which are not clearly known.
Excess protein consumption can increase urinary nitrogen,
which can stress kidney functioning. However, the phosphorus
content in protein may offset the hypercalciuric and acidic
effects of protein.® It is possible that high-protein diets may
cause immune system dysfunction, leading to allergy or auto-
immune disorders, as correlations have been seen between
early introduction of cow’s milk with eczema and asthma and
between meat intake and rheumatoid arthritis. Removal of
specific proteins ameliorates symptoms.!!

Unlike carbohydrates and fats, protein should be consumed
daily because the body does not store AAs. It is important that
a diet contain sufficient amounts of all essential AAs to pro-
mote adequate protein synthesis. Proteins from animal sources
(meat, milk, eggs) generally have the complete complement
of necessary AAs. Denaturing these proteins through heat or

in the presence of salt or acids improves their digestibility by
making them more available to digestive enzymes.® Vegetable
protein is less well digested because the cell wall carbohydrates
need to be broken down to expose the protein. Vegetable pro-
teins do not have the full complement of AAs; therefore it is
recommended that foods be combined to provide “complete”
proteins. For example, legumes, soybeans, and nuts are typi-
cally low in methionine, but they can be combined with cereal,
whole grains, or sunflower seeds to provide this essential AA.
Legumes offer benefits not found with animal protein, such as
fiber, isoflavones, a lower fat content, and less expense.

Carbohydrates

Carbohydrates provide the major source of energy in our diet
and are consumed either as simple sugars, such as fructose,
sucrose, or lactose, or in their complex forms of starch, cel-
lulose, or dietary fiber. Many different isomers of the mono-
saccharides can be formed by nature; however, only three
hexoses—glucose, galactose, and fructose—can be absorbed
and used by humans. Each hexose differs in chemical behav-
ior, taste, sweetness, and dietary source. When linked, they
form the disaccharides sucrose (glucose+ fructose), lactose
(glucose + galactose), and maltose (glucose + glucose).”

The primary functions of carbohydrates are to provide
energy, preserve proteins, and prevent ketosis. However, they
are also important in providing structure and promoting
cellular function in various ways. When combined with pro-
teins as glycoproteins, they function as enzymes, hormones,
immunoglobulin receptors, transport proteins, and antigens.
They also play a role in cell growth and formation as well as
participate in the regulation of intracellular communication.®
As glycolipids, they make up plasma membranes, myelin
sheaths, cartilage, synovial fluid, and skin and are important
for the function of receptors, blood group antigens, and tumor
antigens. Humans require about 45% to 50% of their total
daily energy needs in the form of carbohydrates.

Glucose is converted into energy within the cell but has to be
transported across cell membranes via sodium-dependent glu-
cose transport proteins. Further transport of glucose to other
organ tissues depends on the overall extracellular concentra-
tion and the presence of insulin.!! Glucose is found naturally
in fruits and vegetables and, like other carbohydrates, provides
4 kcal/g of energy.

Excess glucose is stored as glycogen in liver and muscle tis-
sue. Glycogen from the liver can be readily converted back to
glucose and used for energy when glucose levels fall. Muscle
glycogen, on the other hand, is used only within the muscle tis-
sue for energy and cannot be released into the bloodstream.

Fructose is readily absorbed in the small intestine and con-
verted into glucose, glycogen, lactic acid, or fat. If consumed in
large quantities, the excess is most commonly converted to fat.
Fructose is found naturally in fruits, table sugar, and honey. It
is also in high-fructose corn syrup, which is processed enzy-
matically by converting glucose in cornstarch to fructose.”
High-fructose corn syrup is added to canned and frozen fruits
and to soft drinks, enhancing their flavors and textures. Fructo-
oligosaccharides (FOS) are naturally occurring polymers of
fructose found in artichokes, onions, asparagus, tomatoes,



barley, and rye. They are resistant to digestion in the upper
gastrointestinal (GI) tract but are utilized by bifidobacteria in
the colon.!? When ingested chronically, they enhance intestinal
flora growth, relieve constipation, improve blood lipids, and
alter glucose metabolism.!?

Complex carbohydrates are the storage forms of glucose for
energy—starch from plant sources and glycogen from animal
sources. Because of the larger size and configuration of these
molecules, digestion takes longer, therefore slowing the rate at
which glucose enters the bloodstream. The rate at which these
foods are utilized is also influenced by food processing and
cooking methods. Processing often removes fiber, fat, vitamins,
and minerals, thus altering the health benefits of these foods.

The glycemicindexis anindicator ofhow rapidly and to what
degree blood glucose levels rise after food is eaten. The post-
prandial glucose curve of a particular carbohydrate-containing
food is compared with a reference food, either white bread or
glucose. The glycemic index of a food is influenced by the type
of sugar present, the characteristic of the starch, the amount
of soluble fiber present, particle size and density, method of
preparation, and the presence of protein, fat, or acid, among
other factors.!

In general, foods with a higher glycemic index raise blood
sugar levels to a greater degree after ingestion than a low-
glycemic-index food. This is important, as a rapid glycemic rise
triggers an insulin response, often causing a reactive hypogly-
cemia. When ingested chronically, high-glycemic-index foods
can lead to hyperinsulinism and insulin resistance—precursors
to diabetes, obesity, heart disease, and other metabolic disor-
ders.!> Glycemic load may be a better way of evaluating the
overall effects of carbohydrate-containing foods, as it is the sum
total of the amount of all foods eaten with their glycemic index.
Smaller intakes of high-glycemic foods may have less of a rise
in glucose and insulin levels when taken in a meal mixed with
protein and fiber. Overall, however, low-glycemic meals result
in lower blood glucose levels, lower insulin response, greater
satiety, improved energy levels, and lower serum lipid levels.'*
In addition, sustained weight loss has been demonstrated in
obese adolescents maintained on a low-glycemic-load diet
compared with those on a calorie- and fat-restricted diet.!®
Lists of low-glycemic-index food (values<55), mid-glycemic
foods (55 to 70) and high-glycemic foods (70 to 100) can be
found in Table 4-1.

Carbohydrate deficiency is rare in the industrialized
world, except in individuals on low-carbohydrate diets, which
predisposes the person to the development of ketosis. Unfortu-
nately, overconsumption of carbohydrates is more readily seen
with the end results of obesity, insulin resistance, and heart
disease. Other chronic illnesses may be promoted by carbohy-
drate excess because of the effects of simple sugars on immune
function. Consuming 3 oz of simple sugars (e.g., sucrose, fruc-
tose, honey, fruit juice) depresses white blood cell activity by
50% for 1 to 5 hours.!”

Fats and lipids

Humans require about 35% of their total energy needs in the
form of fat. Fat is energy rich and provides 9 kcal/g compared
with 4 kcal/g with proteins and carbohydrates. Fats come in
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many forms extracted from plant and animal sources, includ-
ing saturated fats from meat and dairy, monounsaturated fats
from certain vegetable oils, and polyunsaturated fats obtained
from various sources (see later discussion). The more saturated
the fat, the more solid it is at room temperature. Of these groups
of compounds, two polyunsaturated fatty acids are considered
essential for human structural and metabolic needs—omega-3
and omega-6 fatty acids (FAs). Humans cannot produce
carbon-carbon double bonds before the ninth carbon of an FA
chain; therefore omega-3 (first double bond at carbon 3) and
omega-6 FAs (first double bond at carbon 6) must be obtained
from food. Each FA performs different functions. The ratio of
these two FAs determines optimal functioning.”

FAs participate in numerous important functions: cell
membrane formation and maintenance, chemical and oxygen
transport, proper development of the central nervous system
(CNS), energy production, and regulation of inflammation.!8
Historically early humans had diets richer in omega-3 FA, as
they subsisted on marine life, plants, and grass-fed game, giving
them a ratio of omega-6 to omega-3 FAs of 1:1 to 4:1. The more
modern diet is richer in omega-6 FAs owing to higher intakes
of grain-fed animal proteins, vegetable oils, and processed
foods that have been partially hydrogenated for a longer shelf
life in the grocery stores. This has shifted the current ratio of
omega-6 to omega-3 FAs to 10:1 or 25:1. The significance of
this is what occurs when these essential FAs are metabolized.

Omega-6 FA (linoleic acid) is the precursor to arachidonic
acid, which leads to the production of prostaglandin E2
(PGE-2), thromboxanes, prostacyclins, and leukotrienes. These
induce vasoconstriction, platelet aggregation, cell proliferation,
inflammation, and blood clotting. Omega-3FA (a-linolenic
acid) is the precursor to eicosapentaenoic acid (EPA) and doco-
sahexaenoic acid (DHA), which produces PGE-1, PGE-3, and
leukotrienes that are less inflammatory. Omega-6 and omega-3
compete for the same enzyme for metabolism—delta-6 desat-
urase. Anything that shifts the production toward the omega-6
pathway (increased omega-6 intake, excessive alcohol intake,
diabetes, stress) will promote inflammation.!® Lowering the
omega-6 to omega-3 ratio closer to 1:1 can potentially induce a
less inflammatory state. Population studies found that the inci-
dence of rheumatoid arthritis was significantly less in places
where people ate a more “primitive” diet of whole foods, vege-
tables, and fiber compared with places where people consumed
diets high in meat, refined carbohydrates, and fats.!”

Omega-3 FAs are important for functioning of the human
brain and CNS.! EPA and DHA are the main structural
components of cell membranes in the brain, and their presence
can change membrane structure and influence neurotransmit-
ter functioning.?’ Depression, bipolar disorder, and postpar-
tum depression have all been correlated with lower omega-3
intake and have been treated successfully with supplementa-
tion with omega-3 FAs.?1:2?

Increased consumption of omega-3 FAs has been linked
to reduced risk of heart attack, lower triglyceride levels, and
better blood clotting.?* In children, accumulating evidence
links omega-3 FA deficiency to attention-deficit hyperactivity
disorder (ADHD). Supplementation with a ratio of DHA to
EPA of 5:1 significantly improved blood essential FA levels and
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Glycemic Index of Common Foods

FOODS GLYCEMIC INDEX FOODS GLYCEMIC INDEX FOODS GLYCEMIC INDEX
Breads/Bakery Products Pasta Beans
Multigrain bread 48 Spaghetti, whole 37 Soybeans 16
Sourdough 52 wheat Lentils 29
bread Spaghetti, white 41 Chickpeas 33
Pound cake 54 Macaroni 45 Kidney beans 52
Angel food cake 67 Spaghetti, durum 55 Broad beans 79
White bread 70 wheat
Bagel 72 Brown rice pasta 92 Snack Foods
Doughnut 76 . Peanuts 14
Rice cakes 77 Fruits Potato chips 54
Baguette 95 Cherries 22 Popcorn 55
Grapefruit 25 Chocolate bar 64
Cereals Apple 36 Corn chips 74
All-Bran 42 Pear 38 Jelly beans 80
Special K 54 Grapes 46 Pretzels 81
Mini-Wheats 57 Mango 55 Beverages
Oatmeal 61 Banana 56
Shredded 69 Raisins 65 Soy milk 30
Wheat Pineapple 66 Skim milk 31
Puffed wheat 74 Watermelon 72 Chocolate milk 34
Cheerios 74 Tomato juice 40
Rice Krispies 82 Vegetables Apple juice 41
Corn flakes 83 Asparagus, 15 Orange juice 52
cauliflower Soda pop 68
Grains Lettuce, spinach, 15 Gatorade 78
Pearl barley 25 broccoli Sugars
Converted rice 46 Tomatoes, zucchini 15
Bulgur 48 Green peas 48 Fructose 43
Buckwheat 54 Carrots 49 Honey 58
Brown rice 55 Sweet potato 54 Table sugar 65
White rice 58 Sweet corn 55 (sucrose)
Couscous 65 Beets 64 Glucose 100
Taco shell 68 Mashed potatoes 70
Millet 71 Baked potato 85
attention span in these children.?* For patients with sickle + Algae

cell disease, supplementation with omega-3 FAs significantly
reduced red cell sickling, red cell hemolysis, anemia, and pain
crisis.?® It is theorized in sickle cell disease that omega-3 FAs
can be incorporated into the red blood cell membrane, thus
improving biomembrane stability and fluidity.

Increasing one’s intake of omega-3 FAs has to be coupled
with decreasing the intake of omega-6 FAs to effectively change
this overall ratio in the diet. Sources of omega-3 FA include the
following:

* Wild cold-water fish (salmon, mackerel, sardines, her-

ring, tuna)

« Fish oils, canola oil
Flax seeds/oil, hemp seeds/oil
+ Nuts (walnuts, pecans)

+ Dark green leafy vegetables
+ Soybeans

+ High omega-3 eggs

Sources of omega-6 FA include the following:

+ Vegetable oils (corn, soybean, safflower, cottonseed)

+ Grain-fed meats (as opposed to grass-fed)

+ Processed food with partially hydrogenated oils and trans
fats

* Margarine

+ y-Linolenic acid (evening primrose oil, black currant oil,
borage oil)

Micronutrients: Vitamins and Minerals
Vitamins

Animals cannot survive on a chemically defined diet contain-
ing only purified proteins, carbohydrates, fats, and necessary
minerals. Additional factors found in natural foods, even



though they are needed in minute amounts, are necessary
to sustain life. These factors are called vitamins.?® Vitamins
were discovered more than 100 years ago when certain dis-
eases were found to relate to deficiencies in the diet. The belief
that certain factors were vital to life—“vital amines” or “vita-
mins”—spurred research to better understand their identities
and functions. Initially vitamins were named by letters (e.g.,
vitamin A, vitamin B, vitamin C) and then named according
to the diseases they cured (e.g., antiberiberi, antirachitic, anti-
scurvy). Now they are more readily classified according to
their chemical structures.?” Vitamins generally fulfill the fol-
lowing criteria:

+ They are organic compounds different from fats, carbo-

hydrates, or proteins.

+ They are a natural component of foods.

+ They cannot be synthesized in adequate amounts by the

host.

+ They are essential for growth, development, maintenance,

and reproduction.

+ They are necessary for preventing specific deficiency

syndromes.?®

Vitamins act as enzymes, antioxidants, cofactors in meta-
bolic oxidation-reduction reactions, hormones, and membrane
stabilizers. As with the macronutrients, a vitamin’s structure
determines function.

It was previously believed that supplying these individual
nutrients in the form of dietary supplements was all that was
needed to promote health. With the growing understanding of
the beneficial phytochemicals in the natural food supply, more
recent efforts have reoriented the focus toward consuming
whole foods for health promotion and maintenance.?

Likewise, the amount of these nutrients that an individ-
ual needs on a daily basis is the subject of ongoing contro-
versy. It must be understood that the recommended dietary
allowances (RDA), developed in the mid-twentieth century,
are amounts necessary only to prevent deficiency-related dis-
eases in healthy people. These RDAs assume that all individu-
als have the same needs, metabolism, and genetic makeup
and do not consider increased needs due to metabolic stress,
environmental exposures, or illness. The Food and Nutri-
tion Board is developing a newer tool, the Dietary Reference
Intakes (DRI), but this also is based on the observed intake of
nutrients by populations of healthy people.?® A future goal of
nutrition education should be to address the individual and
his or her specific needs, taking into account genetics, lifestyle,
dietary habits, environment, and level of stress. The amounts
of nutrients necessary to treat specific medical conditions also
must be recognized.

Vitamins are generally classified as either fat soluble or water
soluble. A general overview of these various vitamins is offered
here to describe their essential functions, usual food sources,
and the results of excess or deficiency. In general, fat-soluble
vitamins are absorbed and transported with dietary fat, stored
in cells, and excreted with the feces via enterohepatic circula-
tion. In contrast, water-soluble vitamins are absorbed by pas-
sive and active processes, transported in free solution or bound
to carriers, and excreted in the urine. Water-soluble vitamins
are not stored in the body in appreciable amounts.?®
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Fat-soluble vitamins

Vitamin A. Important functions of vitamin A include main-
taining the integrity of internal and external epithelial tissues;
regenerating rhodopsin and iodopsin (visual pigments), which
are necessary for night vision; promoting growth of long bones;
supporting immune function; and human reproduction.
Vitamin A has been called the antiinfective vitamin, likely due
to its role in epithelial tissue integrity.!”

Vitamin A is a family of retinoids that includes a high-
molecular-weight alcohol, retinol, retinal (the aldehyde form),
and retinoic acid (the acid form). Plant pigments that can yield
retinoids on metabolism are referred to as provitamin A and
are the carotenoids. Provitamin A carotenoids are synthesized
by all plants, which are then transformed into vitamin A in
the liver. The most active of these is 3-carotene, which yields
2 molecules of vitamin A, whereas a- and y-carotenes yield
only 1 molecule.?¢

Provitamin A carotenoids are found in dark green leafy and
yellow-orange vegetables and fruit. Typically the deeper colors
are associated with higher carotene levels.?® Preformed vitamin
A is found in animal sources such as fish liver oils, liver, egg
yolks, butter, cream, and fortified milks.

Vitamin A in food is fairly stable in light and heat but is
easily destroyed by air (oxygen) and sunlight (ultraviolet [UV]
rays). This can be protected by the concurrent use of vitamin E
as an antioxidant.?’

The current RDA for children is 300 to 700 retinol equiva-
lents (RE) per day and 800 to 1000 RE/day for adults. Lactating
mothers may need as many as 1300 RE/day. High doses of
vitamin A have been linked to birth defects and therefore
should not be used by women who are pregnant or at risk for
pregnancy. However, -carotene, the precursor to vitamin A, is
a safe and effective alternative.!”

Vitamin A toxicity occurs with single large doses (660,000
1U/200,000 RE in adults, 300,000 IU/100,000 RE in children)
or with chronic daily doses greater than 10 times the RDA.?8
Symptoms include dry mucous membranes of the eyes, nose,
or mouth; dryness, redness, and scaling of the skin; hair loss;
joint pain; periosteal thickening of the long bones; headaches;
nausea; or vomiting. The CNS symptoms often mimic pseudo-
tumor cerebri.

Vitamin A deficiency manifests clinically as impaired vision
with night blindness; keratinization of mucous membranes
and skin, increasing the susceptibility to infections; dry, rough
skin; impairment of cell-mediated immunity; poor growth;
anemia; or reproductive failure. Deficiencies can occur from
inadequate intakes of vitamin A or the carotenoids or from
malabsorption states, liver disease, or zinc deficiency.

Vitamin D. The principal action of vitamin D is to pro-
mote calcium and phosphorus homeostasis by increasing the
absorption of calcium and phosphorus from the intestine,
moving them out of storage in the bone, depositing them in the
teeth, preventing their excretion, and maintaining their level in
the blood. This is done in concert with the endocrine system,
which includes parathyroid hormone (PTH), calcitonin, and
estrogen. Vitamin D may also be essential for cell differentia-
tion; maintenance of membranes, nerves, and glands; and nor-
mal functioning of the immune system.
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The two most important forms of vitamin D for nutritional
purposes are ergocalciferol (pro-vitamin D,), which is derived
from the plant sterol ergosterol, and cholecalciferol (pro-
vitamin Dj), derived from the animal sterol 7-dehydrocholes-
terol. These sterols are absorbed through the intestine and are
converted to pro-vitamin D, and pro-vitamin D; when skin
is exposed to sunlight (UV irradiation). These pro-vitamins
are further metabolized in the liver and kidneys to their active
forms, 1,25 dihydroxyvitamin D, and 1,25 dihydroxyvitamin
D5 (calcitriol).28 Metabolic activation to convert vitamin D to
these active forms is regulated by PTH to maintain constant
calcium levels. 1,25 Dihydroxyvitamin D; enhances active
transport of Ca** across the intestinal lumen, regulates mobili-
zation and deposition of Ca** and phosphorus in conjunction
with PTH and estrogen, and increases reabsorption of Cat*
and phosphorus in the renal tubules.

Vitamin D can be readily obtained from skin exposure to
sunlight for about 15 minutes per day. It has been estimated
that exposing at least 6% of the body surface area to the mini-
mal erythemal dose (MED)—the minimum quantity of UV
radiation required to produce a perceptible reddening of the
skin—is the equivalent of 1000 IU of vitamin D.3! However,
for those whose skin is dark pigmented, are house bound, who
live in cities with dense smog, who are unable to tolerate sun
exposure, or who use high—skin protection factor (SPF) sun-
screen, vitamin D may need to be obtained through dietary
sources. Vitamin D can be found in fish oils, butter, cream, egg
yolks, liver, and fortified milk.

The current RDA/DRI for children is approximately 200 IU
(5 pug) a day. For adults, 400 to 600 IU (10 to 15 pg) per day is
recommended. It is not possible to “overdose” in the synthesis
of vitamin D through sunlight, as the body automatically limits
the amount produced.

Vitamin D toxicity can lead to hypercalcemia and hyper-
phosphatemia, which can manifest as calcification of the skin,
kidneys, heart, lungs, and tympanic membranes. Other symp-
toms may include headaches, GI upset, diarrhea, and poor
growth.

Vitamin D deficiency leads to rickets, which is impaired
mineralization in the growing bones of children. Clinical
signs and symptoms include bowing of the weight-bearing
bones, deformation of the breast bone and skull, bone pain,
and muscle tenderness. In severe cases, tetany can occur from
hypocalcemia. Deficiency states can occur with poor exposure
to sunlight, lack of food sources containing vitamin D, or mal-
absorption states; in survivors of severe burns; or in patients on
chronic anticonvulsant therapy, which reduces the circulating
1,25 dihydroxyvitamin D; levels.?

In a recent birth-cohort study conducted in Finland, devel-
opment of type 1 diabetes was associated with low intakes of
vitamin D and signs of rickets in the first year of life. Children
who were supplemented with at least 2000 IU daily had an 80%
reduced risk of developing type 1 diabetes.>? Osteomalacia can
occur in adults, causing reduced bone density, bone tenderness,
and muscular weakness. Teenage girls are at particular risk in
developing this owing to low consumption of fortified milk and
large consumption of phosphate-containing soft drinks, which
pull calcium out of the bones. Studies have shown that people

with low back pain and generalized body aches often have low
circulating levels of 1,25 dihydroxyvitamin Dj; their symptoms
resolved when supplemented.>®> Osteoporosis differs from
osteomalacia in that actual reduction in bone mass occurs.
This is more common in postmenopausal women and older
men and seems to be related in part to lower hormone levels.

Vitamin E. Vitamin E is a complex of compounds made up
of four tocopherols and four tocotrienols, each labeled as a,
B, 9, and y. The tocopherols and tocotrienols are asymmetri-
cal molecules that exist in the mirror image forms—b-isomers
and L-isomers; however, only the p-isomers are biologically
active and are found naturally in foods.

Vitamin E is absorbed in the small intestine in the pres-
ence of dietary fat, bile acids, and pancreatic enzymes; then it
is taken up by chylomicron, transported to the liver, and then
incorporated into very-low-density lipoprotein (VLDL) and
high-density lipoprotein (HDL). When taken up by the cell,
vitamin E is located almost exclusively in the membranes so
that it can easily be mobilized to reduce the oxygen-centered
free radicals into harmless metabolites.?

The main function of vitamin E is that of free radical scav-
enger, protecting vitamin A and the polyunsaturated fats in the
body from oxidative stress caused by the processes of metabo-
lism and effects of the environment. This has a direct effect on
all cells owing to the presence of polyunsaturated fatty acids
(PUFAs) in all lipid membranes. Vitamin E works with sele-
nium, copper, zinc, manganese, and riboflavin to augment the
function of other enzymes necessary in the cellular antioxidant
system and for cell metabolism.?® This antioxidant system may
be important in protecting against conditions related to oxida-
tive stress, such as smoking, exposure to ozone, arthritis, can-
cer, cardiovascular disease, or other degenerative diseases.!”

Vitamin E has been found to inhibit excessive platelet
aggregation, inhibit tumor angiogenesis, promote the break-
down of fibrin, and enhance both cell-mediated immunity and
humoral (antibody-related) immunity. a- and 8-tocotrienols
specifically have been found to lower serum cholesterol levels
by directly affecting HMG-CoA reductase,* and y-tocopherol
appears to have properties that help prevent certain cancers.>
In sickle cell disease, increased intake of vitamin E leads to
fewer episodes of pain crisis.>

Sources of vitamin E are found primarily in plant products
rich in oils, such as soybean, corn, palm, and canola; wheat
germ; sunflower seeds; almonds, avocado, and green leafy veg-
etables. Synthetically derived vitamin E typically contains both
D- and L-isomers. It is important that supplementation be only
with the natural forms of vitamin E, because only that form
contains the mixed tocopherols and mixed tocotrienols, and
that it has at least 10 mg of tocotrienols.?”

The current RDA for children is 3 to 7 mg of p-tocopherol
equivalents [TE]/day; for adults, 8 to 12 mg or about 30 IU/day.
The need for vitamin E increases with the increase intake of poly-
unsaturated fats in the diet. Because of vitamin E’s benefits in
helping to prevent cell and tissue damage, higher doses (400 IU)
are typically prescribed for maximal antioxidant effects.?®

Vitamin E toxicity rarely occurs, but when taken in high doses
chronically, the risk of bleeding may be increased, especially
in patients on anticoagulant therapy. A recent metaanalysis



revealed that intakes>400 IU vitamin E supplements may
increase mortality.>® Although not specifically stated, it is likely
the supplements used in the various studies did not contain
the natural and synthetic a-tocopherol, long believed to be the
active components of vitamin E.

Vitamin E deficiency can occur after very prolonged periods
of no intake, in lipid malabsorption states, or with lipid trans-
port abnormalities. Newborns and premature infants are at risk
because of low transplacental movement of vitamin E. Symp-
toms might include nervous system disturbances, increased
cellular injury and necrosis, and reproductive abnormalities.

Vitamin K. Vitamin K is necessary for at least two of the
many steps in the blood clotting cascade. It helps synthesize the
protein prothrombin that converts to thrombin, and it changes
fibrinogen into its active form, fibrin. Vitamin K also plays a
role in bone formation.

The family of chemical compounds that possess vitamin K
activity include the naturally occurring phylloquinones (vita-
min K;), menaquinone (vitamin K,), and the synthetically
derived menadione (vitamin K3), which is alkylated in humans
to make menaquinone. Vitamin Kj; is two to three times as
potent as the naturally occurring vitamin K, or vitamin K.

Like other fat-soluble vitamins, vitamin K is absorbed across
the small intestinal wall in the presence of dietary fat, bile salts,
and pancreatic enzymes. Vitamin K, can also be synthesized by
the intestinal flora and absorbed across the colon. It is taken to
the liver and incorporated into VLDL and LDL before being
transported to the peripheral tissues. Vitamin K drives the
v-carboxylation process of certain proteins, allowing them to
bind calcium. These vitamin K-dependent proteins include
four plasma clotting tissues (factors II, VII, IX, and X), four
coagulation-inhibiting factors, three proteins found in calci-
fied tissues, and one protein found in calcified atherosclerotic
tissue. These processes are interrupted in the presence of anti-
coagulant therapy with warfarin.

Food sources of vitamin K include green leafy vegetables,
green tea, liver, soybean oil, grains, and cereal. It is estimated
that 50% of our daily needs are supplied via microflora synthe-
sis in the intestines.

The current RDA for children is 5 to 30 pg/day. Newborn
infants’ intestinal tracts are not yet inhabited by sufficient
numbers of microflora to produce vitamin K; therefore they
receive a 1-mg injection of water-soluble vitamin K soon after
birth to prevent hemorrhage. Adults require 45 to 80 pg/day.
Large doses of vitamin K are used as an antidote to warfarin.

It is difficult to develop vitamin K toxicity unless it is given
in large doses parenterally (>1000 times the RDA). This has
caused hyperbilirubinemia in infants. As excess vitamin K can
interfere with the action of anticoagulants, patients taking anti-
coagulants must be cautious of consuming large volumes of
vitamin K—containing vegetables or green tea. Vitamin K defi-
ciency leads to hypoprothrombinemia and the potential for
hemorrhage. As mentioned previously, newborns are at risk
for this, as are those with malabsorption syndromes or liver
disease and those on chronic antibiotic therapy that disrupts
the normal intestinal flora synthesizing vitamin K.?8 Under-
carboxylation of osteocalcin, a vitamin K—dependent process,
has been found in elderly women and is associated with an
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increased risk of hip fracture.*® This may be partly due to long-
term use of warfarin therapy in elderly patients. One study of
osteoporotic patients in Japan demonstrated maintenance of
bone mass with supplementation of vitamin K, compared with
a 3% loss in the control group.*!

Water-soluble vitamins. The water-soluble vitamins—the
complex of B vitamins and vitamin C—are distributed widely in
all tissues and are important in regulating the enzyme-mediated
reactions that produce energy from carbohydrates, fats, and
proteins. They are essential nutrients that need to be consumed
daily from food, as the body can neither manufacture nor store
these vitamins in any appreciable amounts. The B-complex
vitamins are a group of biologically active compounds, closely
related in that they have similar physical properties, are found
in the same foods, and have similar metabolic processes.
Because of their close interrelationship, however, an inadequate
intake of one may impair utilization of others.?® B vitamins
function as coenzymes that combine with an inactive protein
to make it an active enzyme. Vitamin C can act as a coenzyme,
but it is also important as a reducing agent/antioxidant that
regulates metabolic reactions. Vitamin C is also necessary for
the synthesis and maintenance of connective tissue and for
vascular structure and function.

Thiamin (B;). Thiamin plays a key role in carbohydrate
metabolism and is a coenzyme involved in the metabolism of
pyruvate and other a-keto acids to produce energy via the Krebs
cycle. Thiamin also is a coenzyme in the reactions of transketo-
lation in the direct oxidative pathway for glucose metabolism.
It is important for nerve functioning and nerve transmission,
as nerves depend on carbohydrates for energy.

Food sources include lean pork, liver, yeast, legumes, green
vegetables, and whole unprocessed grains. Thiamin is unstable in
the presence of heat, oxygen, ionizing radiation, and alkaline pH
but is heat stable in an acid solution. Thiamin is lost if the water
used to cook green vegetables is discarded. Also, absorption of
thiamin by the small intestine is inhibited by alcohol consump-
tion. Raw fish and some bacteria contain thiaminases, which
degrade thiamin before it can be used. The RDA for thiamin for
children is 0.2 to 1.2 mg/day; for adults, 0.9 to 1.5 mg/day.

Thiamin deficiencies predominantly affect the peripheral
nervous system, the GI tract, and the cardiovascular systems,
causing symptoms of anorexia, weight loss, and peripheral
neuropathy. A severe deficiency, beriberi, is characterized with
those symptoms plus mental confusion, emaciation, arrhyth-
mias, and cardiomegaly. Thiamin deficiency can occur in alco-
holics who tend to have impaired absorption of thiamin as well
as suboptimal intakes, leading to Wernicke- Korsakoff enceph-
alopathy. Rarely, infantile beriberi can occur in infants who are
fed formula not supplemented with thiamin.

Under ordinary circumstances, thiamin toxicity is not likely;
however, parenteral doses greater than 100 times the RDA have
produced headaches, convulsions, arrhythmias, and allergic
reactions.?8

Riboflavin (B,). Riboflavin is essential as a coenzyme for
the metabolism of carbohydrates, fats, and proteins. It pro-
vides energy for tissues that have a rapid cellular turnover and
thus is essential for growth. It also supports the antioxidant
mechanisms of cells. The two active coenzyme forms, flavin
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adenine dinucleotide (FAD) and flavin adenine mononucleo-
tide (FMN), assist to catalyze oxidation-reduction reactions in
the cells and function as hydrogen carriers in the mitochon-
drial electron transport system. They are also required for the
biosynthesis of niacin (vitamin B;) and the conversion of pyri-
doxine (vitamin Bg) into its active form.?

Food sources include beef liver and heart, dairy products,
green leafy vegetables, meats, and enriched breads. Riboflavin
is stable in heat, acid, and oxygen but is destroyed by UV radia-
tion (sunlight) and in an alkali environment. The practice of
adding baking soda to water to make cooked vegetables appear
brighter and fresher destroys riboflavin and other nutrients.

The RDA of riboflavin is 0.3 to 1.3 mg/day for infants and
children and 0.9 to 1.6 mg/day for adults.

Riboflavin deficiencies usually occur in combination
with deficiencies of other water-soluble vitamins. Newborn
infants with hyperbilirubinemia are at risk for developing
riboflavin deficiency if riboflavin is not supplemented during
phototherapy. Symptoms of deficiency include fissured lips;
cracks in the corners of the mouth (angular stomatitis); a
red, swollen tongue; capillary invasion into the corneas of the
eyes; or peripheral neuropathies. Riboflavin has no known
toxicities.

Niacin (B;). Niacin (or nicotinic acid) and its active form
niacinamide (or nicotinamide) are part of the coenzymes
nicotinamide adenine dinucleotide (NADH) and nicotin-
amide adenine dinucleotide phosphate (NADPH), which are
necessary to obtain energy from glucose. These two coenzymes
have essential roles as co-substrates in more than 200 enzymes
involved in metabolism, although each fulfills different roles.
NADH-dependent reactions are involved in intracellular res-
pirations, whereas NADPH-dependent reactions serve biosyn-
thetic functions.?® Large doses of niacin lower LDL cholesterol
(LDL-C), triglycerides, and lipoprotein-A levels and also
markedly raise HDL cholesterol (HDL-C) levels to significantly
decrease cardiovascular mortality.*?

Food sources include yeast, lean meats, liver, poultry,
enriched flours, and fish. Niacin is also synthesized from the
amino acid tryptophan; therefore foods rich in tryptophan,
such as milk or eggs, can help produce niacin. Sixty milligrams
of tryptophan equals 1 mg of niacin.

The RDA for niacin is 2 to 4 mg of niacin equivalents (NE)/
day for infants, 6 to 8 mg NE/day for children, and 12 to 18 mg
NE/day for adults. The upper limits are 20 to 35 mg NE/day.

Niacin deficiency symptoms include muscle weakness,
anorexia, lassitude, poor digestion, and skin rash. In severe
cases, called pellagra, further symptoms of photosensitivity,
diarrhea, and mental confusion develop, causing the “three
Ds of pellagra”: diarrhea, dementia, and dermatitis. This can
occur in patients whose diets are lacking in both nutrients and
protein.

Niacin toxicity can occur with high doses (1 to 2 g, 3 times
per day), which may be given to alter blood cholesterol lev-
els. Symptoms can include flushing, derangements in liver
function tests, or severe toxic hepatitis, which is more likely
to occur when supplemented with sustained-release products.
A safer form of niacin is inositol hexaniacinate. When 600 to
1800 mg is taken three times a day, studies have shown an 18%

reduction in total cholesterol, 26% reduction in triglycerides,
and 30% increase in HDL-C levels.!”

Pyridoxine (Bg). Vitamin By is a group of vitamins—
pyridoxine, pyridoxal, and pyridoxamine—that are metabo-
lized to the biologically active form, pyridoxal phosphate
(PLP). PLP serves as a coenzyme for nearly all reactions in the
metabolism of AAs, neurotransmitters, glycogen, sphingolip-
ids, heme, and sterols.?® More specifically, it aids in the synthe-
sis of nonessential AAs, assists in the conversion of tryptophan
to niacin, helps convert linoleic acid to arachidonic acid, plays
a role in releasing glucose from glycogen for glucose stabiliza-
tion, and is needed for the synthesis of the neurotransmitters
serotonin, epinephrine, norepinephrine, and y-aminobutyric
acid (GABA). In addition, PLP is required for the synthesis of
sphingolipids in the myelin of nerve cells and the modulation
of hormone receptors.*?

Food sources includes meats, liver, whole grains, vegetables,
and nuts, although the animal forms are believed to be more
bioavailable for human use.

The RDA of pyridoxine is 0.1 to 1.3 mg/day for infants
and children and 1.0 to 1.5 mg/day for adults. Fetal demand
for pyridoxine is high during pregnancy; therefore 1.9 to
2.0 mg/day may be necessary for pregnant and lactating women.
Studies have shown that doses of 25 mg given 2 to 3 times per
day can significantly reduce nausea and vomiting during the
first trimester of pregnancy.'”

Pyridoxine deficiency has been demonstrated in infants and
children and is characterized by hyperirritability, an increased
startle response, GI distress, and seizures. A prompt response
occurs with pyridoxine therapy. When deprived of pyridoxine
or when its metabolism is blocked by isoniazid (INH), patients
can develop symptoms of neuropathies, weakness, insomnia,
stomatitis, or impairment of cell-mediated immunity.

Pyridoxine toxicity can occur with taking several grams of
pyridoxine per day. This can lead to progressive numbness, gait
disturbance, and sensory changes often mistaken for multiple
sclerosis.

Folic acid (folate). Folate is a group of related compounds
that function as enzyme co-substrates in many metabolic reac-
tions of AAs and nucleotides. Dietary folate is absorbed into
intestinal mucosal cells and reduced into its metabolically
active form, tetrahydrofolic acid (FH4). FH4 functions as a
single-carbon acceptor or donor necessary for DNA synthesis
and is especially important in early fetal development. It is
required for the conversion of histidine to glutamic acid. In
the presence of vitamin B,,, folate is necessary for the conver-
sion of homocysteine to methione, therefore reducing plasma
homocysteine, which is toxic to cells. Folate is also essential
for the formation and maturation of both red and white blood
cells.?

Folate is widely distributed in many foods but found in
the highest concentrations in liver, green leafy vegetables, dry
beans, beets, oranges, cantaloupe, corn, sweet potatoes, wheat,
and milk. Some folate can be synthesized by bacteria in the
intestinal tract.

The RDA of folate for infants is 65 to 80 pg/day and 150 to
400 pg for children. For adults, 300 to 400 pg/day is recom-
mended; however, for women of childbearing age who might



become pregnant, 400 to 600 pg is encouraged to prevent
neural tube defects (NTDs). Studies have shown a significant
reduction in the incidence of NTDs and other birth defects in
women supplemented with 400 to 800 pg of folate during the
periconception period.*

Folate deficiencies result in impaired biosynthesis of DNA
and RNA and are most apparent in cells with rapid multiplica-
tion rates, such as red blood cells, white blood cells, and epi-
thelial cells. This may occur from inadequate intake, impaired
absorption, or folate antagonist drugs such as methotrexate.
Symptoms might include fatigue, apathy, weakness, headaches,
sore tongue, diarrhea, decreased appetite, weight loss, or irri-
tability. A relatively low folate level may lead to homocystein-
emia, which is a risk factor for cardiovascular disease.

There are no known toxicities for excessive intake of folate,
but high intake may interfere with zinc absorption and may
mask the findings of pernicious anemia caused by vitamin B,
deficiency.

Vitamin B, (cyanocobalamin, cobalamin). Vitamin B,,isa
family of compounds that contain cobalt in its nucleus and act
as coenzymes for many enzymes. Most important, they work
with methylmalonyl CoA mutase, required for propionate
metabolism, and with methionine synthetase for the conver-
sion of homocysteine to methionine. These reactions are neces-
sary for normal function and metabolism of all cells, especially
those of the GI tract, bone marrow, and nervous tissue.

Vitamin B, is released from ingested proteins by pepsin
and hydrochloric acid in the stomach; however, it must be
bound to a glycoprotein (intrinsic factor) produced by the gas-
tric mucosa before it can be absorbed through the small intes-
tine.® From there it is circulated to peripheral tissues bound to
plasma proteins and, unlike other water-soluble vitamins, can
be stored in the liver.

Vitamin B, is obtained through foods of animal origin,
with particularly high levels in clams, liver, kidney, oysters,
milk, eggs, and meats. Negligible amounts are found in veg-
etables or fermented foods, only because of contamination
with bacteria that synthesize Vitamin B,,. However, even the
minute amounts are not well absorbed.

The RDA for infants is 0.5 pg/day; for children, 0.9 to 2.4
pg/day; and for adults, 1.8 to 2.8 pg/day. Higher levels are rec-
ommended for elderly adults who may lack intrinsic factor or
hydrochloric acid.

Vitamin B,, deficiency leads to impaired cell division, caus-
ing an arrest of DNA synthesis. This is most readily seen in the
rapidly dividing cells of the bone marrow and GI mucosa. Its
most common cause is a lack of intrinsic factor from atrophic
gastric parietal cells, leading to pernicious anemia. Others at
risk for developing vitamin B, deficiency are strict vegans who
do not supplement; patients with an overgrowth of bacteria in
the small intestine, which absorbs the vitamin; and individu-
als who have had segments of their intestinal tract removed
because of disease. Clinical signs and symptoms of vitamin B,
deficiency include megaloblastic anemia; jaundice; smooth,
beefy-red tongue; and neurological symptoms such as men-
tal confusion, generalized weakness, and peripheral neuropa-
thies (burning, numbness, tingling). Laboratory investigations
reveal increased plasma and urine levels of methylmalonic acid,
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aminoisocaproate, and homocysteine with a relative loss of tet-
rahydrofolate. There are no known vitamin B, toxicities.

Pantothenic acid (B;). Pantothenic acid is a metabolically
active component of coenzyme A (CoA) essential for the
metabolism of carbohydrates, fats, and proteins and for acyl
carrier protein (ACP), a component of FA synthesis. All tissues
are capable of synthesizing CoA from pantothenic acid, which
binds with various carboxylicacids, the most important of which
is acetic acid. As acetyl-CoA, it enters the TCA cycle to produce
energy or can be used to synthesize FAs, cholesterol, alcohols,
amines, and AAs. It is believed to be involved in the metabo-
lism of various drugs and the acetylation of xenobiotics.?

Pantothenic acid is found in all plant and animal sources
and is particularly high in liver, heart, mushrooms, avocados,
egg yolks, and sweet potatoes.

No RDA has been established for pantothenic acid; how-
ever, a recommended adequate intake (AI) is 1.7 to 5.0 mg/day
for children and 2 to 7 mg/day for adults.

Because pantothenic acid is found so readily in many foods,
its deficiency is rare. Pantothenic acid deficiency has been
observed only in severely malnourished patients and in patients
treated with an antagonist of pantothenic acid—omega-
methylpantothenic acid. These patients experienced burning
sensations of the feet, insomnia, weakness, and depression.?

No pantothenic acid toxicities have been reported.

Biotin. Biotin is necessary for the metabolism of fats and
carbohydrates and functions as a mobile carboxyl carrier
in four carboxylases in humans. Specifically, these biotin-
dependent carboxylases are pyruvate carboxylase, necessary
for gluconeogenesis; acetyl-CoA carboxylase, necessary for FA
synthesis; proprionyl CoA carboxylase, necessary for metabo-
lism of odd-chained FAs and the production of methylmalonyl
CoA for energy; and 3-methylcrotonyl CoA carboxylase, which
catabolizes the ketogenic AA, leucine.®

Biotin is found in small amounts in many different food
sources, with milk, liver, egg yolks, wheat germ, and chocolate
being the most important. Because it is bound to protein, its
bioavailability varies among the different sources, as it must
be released from the protein to be available. Biotin can also be
synthesized by bacteria in the colon.

An RDA has not been established for biotin, but an ade-
quate intake would be 5 to 30 pg/day for children and 20 to
35 pg for adults.

Simple deficiencies of biotin are rare because of its wide
availability in many foods. It can be induced through incom-
plete parenteral nutrition or by eating raw egg whites con-
taining avidin, a glycoprotein that binds to biotin, making it
unavailable for absorption. Because of biotin’s role in lipid
metabolism and energy production, deficiencies cause hair
loss, dermatitis, anorexia, weakness, glossitis, depression,
hypercholesterolemia, and fatty liver.

There are no known toxicities.

Vitamin C. Vitamin C is a hexose derivative synthesized by
plants from glucose and galactose and serves as an antioxidant;
as a coenzyme in the synthesis of collagen, carnitine, norepi-
nephrine, and serotonin; and as a coenzyme to reduce iron and
copper, facilitating in their absorption. Vitamin C also has an
indirect role as a reducing agent in producing many hormones
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and polypeptides. Vitamin C prevents oxidation of LDH-C,
lowers total cholesterol, raises HDL-C, and inhibits platelet
aggregation; therefore it is helpful in preventing atherosclero-
sis. Vitamin C also promotes resistance to infection through
immunologic activity within leukocytes, the production of
interferon, its role in the inflammatory process, and promo-
tion of mucous membrane integrity.?

The best sources of vitamin C are citrus fruits, melons,
strawberries, tomatoes, peppers, and potatoes. Refrigeration
and quick freezing helps retain the vitamin content in these
foods, but prolonged exposure to air and the cooking process
destroys vitamin C. It has been estimated that as much as
45% of the vitamin is lost from prepared vegetables refrig-
erated for 24 hours, and as much as 52% is lost in frozen
products.®

The RDA is 30 to 90 mg/day for children and 50 to 90
mg/day for adults. These levels may not provide acceptable
reserves for this vitamin, especially for smokers and those who
are under stress or with increased metabolic demands (burns),
taking oral contraceptives, or being treated for certain disease
processes. For these patients, doses as high as 2000 mg/day may
be recommended.?’

Vitamin C deficiency results in scurvy, the symptoms
of which are swollen, bleeding gums; lethargy; fatigue; skin
lesions; and psychological manifestations (depression, hysteria,
hypochondria). Infants can develop this around 6 months of
age if they are breastfed without maternal supplementation or
do not receive any other sources of vitamin C. Moeller-Barlow
disease occurs when maternal stores of vitamin C are depleted
and is characterized by poor wound healing, edema, weakness
of bones and connective tissue, or hemorrhages.?8

Doses greater than 2000 mg may cause flatulence, diarrhea,
and urinary frequency or urgency. Patients with a renal stone
predisposition need to be cautious in taking vitamin C, as it may
increase the risk of oxalate stone formation in the kidneys.

Minerals

Minerals represent a large class of micronutrients that mostly
are considered essential. The macrominerals are required by
humans in amounts greater than 100 mg/day. These macro-
minerals—sodium, potassium, calcium, chloride, phosphorus,
magnesium, and sulfur—are usually found in their ionic state
in the body. These electrically charged particles act to main-
tain water balance and acid-base balance, act as coenzymes in
various enzymatic reactions, and are necessary to propagate
electrical impulses along nerves, to name a few functions. The
microminerals, or trace elements such as iron, zinc, fluoride,
and copper, are also essential for human function in quantities
of less than 100 mg/day. These microminerals, through vari-
ous functions, are necessary for optimal growth, health, and
development.

These elements are absorbed by the enterocytes in their
ionic state within the lumen of the small intestine. Here they
travel through the cytosol and are then transported across the
basolateral membrane to the blood via active transport mecha-
nisms. The bioavailability of these minerals can be influenced
by other molecules in food, by gastric acidity, by stress, or by
other minerals. Factors that may inhibit the bioavailability

include oxalates (found in spinach, beet, greens, rhubarb, and
chard) that bind to calcium and other divalent cations; exces-
sive zinc, which reduces the absorption of copper; non-heme
iron interfering with zinc absorption; or excessive intakes of
calcium that reduce absorption of iron, zinc, or magnesium.*°
On the other hand, vitamin C can enhance the absorption of
non-heme iron.

A brief description of these macrominerals and micromin-
erals and their basic functions are summarized here.

Macrominerals

Calcium. Calcium is the most abundant mineral in the
body, with approximately 99% found in teeth and bones and
the remaining 1% within the cells, blood, and extracellular flu-
ids. Calcium is essential for the formation of bone, but it also
regulates transmission of ions across cell membranes, is vitally
important for nerve conduction, is required for muscle con-
traction, plays a role in blood clotting in conjunction with vita-
min K, and regulates various enzymes. PTH, vitamin D, dietary
glucose and lactose, estrogen, and healthy intestinal motility
improve the absorption of calcium. Tannins or polyphenols
in tea, excess dietary phosphorus from cola beverages, or high
levels of phytic acid found in the outer coating of cereal grains
can inhibit absorption. Calcium is found in dairy products, sar-
dines, oysters, kale, turnip greens, spinach, blackstrap molasses,
and tofu.* Daily intake should target 200 to 1300 mg/day.

Deficiencies lead to osteomalacia but may also play a role
in chronic diseases such as colon cancer and hypertension.
Adequate vitamin D intake is important to promote intestinal
absorption and renal reabsorption of calcium.*” Normal serum
levels in children are 8.4 to 10.2 mg/dL.

Phosphorus. Phosphorus is second only to calcium in its
abundance in humans, with 80% found in bones and teeth
in its inorganic form bound to calcium, called hydroxyapa-
tite. The remaining 20% is found in the extracellular fluid
and in the intracellular compartments of every cell, where it
plays a critical role in all cell functions. Phosphorus is pres-
ent in nucleic acids, which are components of DNA and RNA.
Phosphorus is critical in the cells’ transfer of energy as part
of ATP, ADP, and AMP and comprises the phospholipids in
cell membranes and phosphoproteins. It is also important
for maintaining intracellular acid-base balance.® Phosphorus
is abundant in animal protein, dairy products, whole-grain
cereal, legumes, and nuts. Daily intake of 100 to 1250 mg is
recommended.

Deficiencies are rare but can lead to neuromuscular, skel-
etal, renal, or hematological abnormalities.*> Normal serum
levels in children are 4.2 to 7.0 mg/dL.

Magnesium. Magnesium is a major intracellular cation;
however, about 60% of the total amount is found in bone, 26%
in muscle, and the remainder in soft tissue and body fluids.*
Magnesium bound to phospholipids stabilizes cell membranes.
It also stabilizes the structure of ATP in ATP-dependent enzyme
reactions important for neuromuscular transmission and activ-
ity. Magnesium is a physiological calcium channel blocker that
acts as a muscle relaxant, leading to decreased reactivity of vas-
cular and muscle cells. Magnesium is also a cofactor in more
than 300 metabolic reactions, including glycolysis, nucleic acid
synthesis, and AA activation.®



Magnesium is found in tofu, whole-grain cereals, legumes,
nuts, green vegetables, and chocolate. Targeted intake is 30 to
400 mg/day. Deficiencies may lead to muscle spasms, tremors,
anorexia, nausea, dysrhythmias, and hypertension. Normal
serum levels in children are 1.6 to 2.3 mg/dL.

Sodium. Sodium is the major cation of the extracellular
fluid responsible for regulating body fluid osmolality, pH, and
fluid volume. Sodium, along with potassium and chloride,
maintains gradient differentials between the intracellular and
extracellular compartments, generating an electrical potential
necessary for nerve and muscle function and the active trans-
port processes in the cell. Vasopressin, atrial natriuretic hor-
mone, renin, angiotensin II, and aldosterone regulate sodium
concentration.?

Sodium is abundant in most foods with the exception of
fruits, and normal intake should be 500 to 3000 mg/day. Rela-
tive deficiencies can occur in water intoxication, leading to
hyponatremia. Otherwise, sodium deficiencies are rare. Nor-
mal serum levels in children are 132 to 142 mmol/L.

Chloride. Chloride is a major anion of the extracellular
fluid involved in maintaining pH and osmotic pressure. It also
serves a buffer and enzyme activator, as it is a component of
hydrochloric acid present in the GI system. Chloride functions
as an oxygen and carbon dioxide carrier in hemoglobin.?

Chloride is also readily available in a variety of foods; therefore
deficiencies are rare. Normal serum levels in children are 102 to
111 mmol/L. Intakes of only 10 to 60 mg/kg/day are needed.

Potassium. Potassium is the major intracellular cation with
only small amounts in the extracellular fluid. Like sodium and
chloride, it is important in pH and osmolarity regulation. It
is important in nerve conduction and contraction of smooth,
skeletal, and cardiac muscle. It is also necessary for carbohy-
drate and protein metabolism.*

Potassium is found in fruits, cereals, meats, vegetables, and
legumes. Insufficient intakes have been linked to hypertension
and osteoporosis. Normal serum levels in children are 3.5 to
6.2 mmol/L. Targeted intake is 2000 mg/day.

Sulfur. Sulfur is present in all the cells and extracellular
compartments as part of the AAs cystine, cysteine, and methio-
nine. The covalent bonding of sulthydryl groups between mol-
ecules forms disulfide bridges, which are responsible for the
tertiary structure of proteins necessary for the function of cer-
tain enzymes, insulin, and other proteins. Sulfur is a compo-
nent of heparin, chondroitin in bones and cartilage, thiamin,
biotin, pantothenic acid, and S-adenosyl methionine (SAM-e).
It also is a part of glutathione, an important antioxidant.*

Sources of sulfur include animal proteins, legumes, broc-
coli, and nuts. Sulfur levels are not monitored clinically. No
recommended intake has been established.

Microminerals/trace elements

Iron. Iron found in food exists either as heme iron, found
mainly in animal protein, or non-heme iron, found primar-
ily in plant foods. Heme iron is more readily absorbed; how-
ever, non-heme absorption can be enhanced in the presence
of ascorbic acid, sugars, or sulfur containing AAs. Tannins
in tea and coffee, phylates in corn and whole grains, oxalic
acid in vegetables and chocolate, phosvitin in egg yolks, and
excess calcium, nickel, zinc, and manganese can all inhibit iron
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absorption.? Iron is a component of hemoglobin and myo-
globin and is important in oxidation and reduction reactions.
Because iron can interact with oxygen to form reactive inter-
mediates, it can potentially damage cell membranes or degrade
DNA. Iron is important in the function of cytochromes and
for various enzymes that synthesize collagen and neurotrans-
mitters. Iron is essential for normal brain function and normal
immune function. Two iron-binding proteins, transferrin and
lactoferrin, help prevent infection by withholding iron from
microorganisms that require iron for proliferation.*

Low intakes of iron lead to iron deficiency anemia, the most
common of all nutritional deficiencies. Targeted intake of 0.27
to 15 mg/day is recommended. Serum levels in children are 50
to 120 pg/dL.

Zinc. Zinc is important to many biological functions: as
cofactor for more than 200 enzymes, as stabilizer for protein
and nucleic acid structures, and for expression of genetic infor-
mation. It also plays a role in carbohydrate metabolism and
taste acuity, formation of bone and cell membranes, and nor-
mal immune functioning and is necessary for normal growth
and sexual development.

Zinc in found in oysters, shellfish, herring, liver, legumes,
milk, and wheat bran. Deficiencies can lead to growth retar-
dation, poor wound healing, impaired immune functioning,
and depression.? A recent study showed that zinc supplemen-
tation in the presence of vitamin A substantially reduced the
incidence of pneumonia in children.*8

Serum levels in children are typically 70 to 120 pg/dL. Intake
of 2 to 11 mg/day is recommended.

Copper. Copper plays a role in the formation of hemoglo-
bin and myelin, in immune function, and in gene transcription.
It forms the protein ceruloplasmin, which oxidizes ferrous iron
(Fett) to ferric iron (Fe***) before it can be transported in the
plasma as transferrin. Copper is essential for the cross-linking
of collagen and elastin and promotes the synthesis of melanin
and catecholamines. Copper-dependent superoxide dismutase
(SOD) protects against oxidants and free radicals.

Copper is found in liver, shellfish, legumes, dried fruits,
nuts, and tofu. Recommended intake is 200 to 900 pg/day.
Deficiencies can lead to anemia, neutropenia, skeletal abnor-
malities, and depigmentation of the skin and hair. Serum levels
in children are 10 to 165 pg/dL.

Iodine. lodine is critical for the proper functioning of the
thyroid gland. It is used in the synthesis of triiodothyronine
(T3) and thyroxine (T,) from tyrosine in the presence of sele-
nium. These thyroid hormones are necessary for proper growth
and mental development.

Iodine is found in iodized salt and seafood, but absorption
can be blocked in the presence of raw food such as cabbage,
turnips, peanuts, and soybeans. Recommended intake is 110
to 150 pg/day. Deficiencies can lead to hypothyroidism and
goiter. Serum iodine levels are not used clinically.

Selenium. Selenium is essential for the enzyme glutathione
peroxidase, which removes highly reactive hydrogen perox-
ide from within the cells by converting it to water.*> Selenium
works with iodine to form triiodothyronine (T3). It also works
with other enzymes to act as an antioxidant and free radical
scavenger. This reduces the body’s need for vitamin E.
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Selenium is found in Brazil nuts, seafood, and animal pro-
tein. The amount of selenium found in grains depends on the
soil content. Recommended intake is 15 to 55 pg/day.

Manganese. Manganese is concentrated in the mitochon-
dria, where it acts as a cofactor with superoxide dismutase
(SOD), which is important for the function of the respira-
tory chain, and as an antioxidant. It is also a cofactor for other
enzymes that are important in carbohydrate and lipid metab-
olism and for the formation of connective tissue and skeletal
muscle.

The best sources of manganese are whole grains, nuts,
legumes, beet greens, and tea. Recommended intake is 30 to
400 mg/day.

Chromium. Chromium enhances the function of insulin
and therefore has an impact on carbohydrate, lipid, and pro-
tein metabolism. The proposed mechanism of this is through
a chromium-nicotinic acid complex called glucose tolerance
factor (GTF). Chromium also activates the insulin receptor
kinase, which increases insulin activity.?

Chromium is found in broccoli, brewer’s yeast, oysters,
potatoes, whole grains, and meats. Recommended intake is
0.2 to 35 pg/day. Deficiencies cause insulin resistance and lipid
abnormalities.

Cobalt. Cobalt’s essential function is as a component of
vitamin B, (cobalamin) necessary for the maturation of red
blood cells and the function of all cells. This is found in the
same sources as vitamin Bj,—organ meats, oysters, poultry,
and milk. Recommended intake is based on the intake of vita-
min By,: 2 to 3 pg/day.

Fluoride. Fluoride is substituted for the hydroxyl group on
the hydroxyapatite molecule of bones and teeth to form fluor-
apatite, a stronger, harder matrix of molecules that withstands
tooth decay and tooth and bone demineralization.

Sources of this mineral include fluoridated water, seafood, tea,
liver, and vegetables. Recommended intake is 0.01 to 3 mg/day.

See Table 4-2 for a listing of important functions.

Qigong in Pediatric Medicine

The way to long life and health is quite simple and often escapes
the attention of those who look for complicated solutions.
Dai Liu, The Daoist Health Exercise Book

Historical Background

The National Center for Complementary and Alternative Med-
icine’s (NCCAM’s) strategic planning efforts for the years 2005
to 2009 list Qigong as a form of “energy medicine.” Energy
medicine deals with energy fields of two types': veritable, which
can be measured, and putative (also called biofields), which has
yet to be measured.

The veritable energies use mechanical vibrations (e.g.,
sound) and electromagnetic forces, including visible light,
magnetism, monochromatic radiation (e.g., laser beams), and
rays of specific, measurable wavelengths and frequencies to
treat patients.” Putative energy fields, on the other hand, have
defied reproducible measurement.? Therapies involving puta-
tive energy fields are based on the concept that the human body
is infused with energy. This vital energy or life force is known

under different names in different cultures, such as Qi in tra-
ditional Chinese medicine (TCM), ki in the Japanese Kampo
system, doshas in Ayurvedic medicine, and elsewhere as prana,
etheric energy, fohat, orgone, odic force, mana, and homeopathic
resonance.* This discussion will refer to the vital energy as Qi.

Qi, meaning “air, breath, or vital life force,” is in everything
that is living. The dead no longer have Qi. Abundant, flowing,
balanced Qi is manifested as good health. It is the life energy
in nature. Gong is the Chinese word for “work.” Therefore
Qigong is “working with energy.” One can learn to acquire,
distribute, and transform Qi to affect the health of body, mind,
and soul. Qigong is an ancient philosophical system of har-
monious integration of the human body with the universe.>
TCM is based on the harmony of Qi. In the ancient TCM
textbook Huang Di Nei Jing, health is defined as harmony of
Qi, whereas illness is the manifestation of disharmony of Qi.
Qi disharmony is manifested as illness.

Chinese philosophers believed that all living things and all of
nature are interconnected within a matrix. Nature is in constant
cyclical motion, and harmony within the system allows things
to flourish. Humans are a “microcosm of Nature, a smaller Uni-
verse and represent the juncture between Heaven and Earth,
the offspring of their union, a fusion of cosmic and terrestrial
forces. The Chinese ideogram for man represents a picture of a
figure rooted to the earth with arms outstretched to heaven.”®
Everything is in balance: good and evil, life and death, yin and
yang. To achieve a healthy state, Qi must be in balance.

Like a garden, Qi needs to be cultivated. The term Qigong has
been attributed to Daoist master Xu Sun (d. 374 ce).” However,
verbalized traditional practices that resemble Qigong might
date as long ago as 10,000 years, in a dance called “Da-Wu” (Big
Dance) used for ceremonies and religious purposes that could
cure diseases and produce a strong body. In the sixth century
BCE, the scholar Laozi suggested a method of health preserva-
tion through the regulation of respiration.’ The earliest Qigong
practices probably date to the Zhou Dynasty (1028-221 BcE),
with the Shamanistic animal dances.” In the second century
ck, Hua Tuo invented a series of exercise routines called the
“Frolic of Five Animals” that imitated the movements of the
tiger, deer, bear, monkey, and bird, which are believed to culti-
vate the natural skill of the animal: strength, balance, and clar-
ity of eyes or mind.> Variations of these exercises are still widely
practiced today along with thousands of other styles that devel-
oped independently and served different purposes. Through-
out ancient history, Qigong practices were kept secret amidst
the ruling class and the elite. In the fifth century cg, martial arts
application of Qigong was made famous by the Shaolin Mon-
astery in Henan province.’

Medical Qigong (soft Qigong) was probably first catego-
rized in the seventh century in the classic medical text On the
Causes and Symptoms of Diseases, which included 260 Qigong
methods used to treat 110 varieties of illness.’

However, the term Qigong was not used in its present sense
(“the art of Qi cultivation”) until the twentieth century.” The
term appears in the titles of two books published in 1915 and
1929, where it “designates the force issued by working with the
Qi and the martial applications of this force.”” The medical use
of this term dates to 1936, when Dong Hao published Special
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Important Functions

IMPORTANT FUNCTIONS

NATURAL FOOD SOURCES TOXICITY/EXCESS

DEFICIENCY

Macronutrients

Proteins

10%-15% total energy
needs/day

1.0-1.5 g/kg/day

Carbohydrates
45-50% total
energy needs/day

Fats and lipids
35% total energy
needs/day

Act as enzymes,
hormones,
immunoproteins,
transport proteins,
structural proteins
Major source of energy,
spare proteins, provide
cell structure and
function, regulate
intracellular
communication

Cell membrane
maintenance and
function, development
of CNS, energy
production,

chemical and O,
transport, regulation

Animal sources: meat,
milk, eggs

Vegetable sources:
legumes, soybeans,
nuts

Fruits, vegetables,
honey, table sugar

Omega-3 fatty acids:
cold water fish,

fish oils, nuts, dark
green vegetables,
soybeans, algae
Omega-6 fatty
acids: vegetable oils,

Increases urinary
nitrogen
Immune system
dysfunction

Obesity, insulin
resistance, heart
disease, diabetes,
suppressed immune
function

Imbalance of omega-3:
omega-6 fatty acid
ratio: inflammatory
states (asthma,
coronary artery disease,
rheumatoid arthritis,
irritable bowel disease),

Malabsorption, poor
wound healing

Ketosis, hypoglycemia

Omega-3 fatty acids:
learning disorders,
impaired vision,
polydypsia, ADHD
Omega-6 fatty acids:
Growth retardation,
dry skin, reproductive

of inflammation margarine, processed obesity, depression, failure
foods/trans fats, bipolar disorder,
borage oil, black ADHD, sickle cell
current oil crisis
Micronutrients
Fat-soluble Vitamins
Vitamin A Maintain epithelial Dark green leafy Birth defects; dry Impaired night
300-700 RE/day integrity, regenerate vegetables, yellow/ mucous membranes; vision; keratinization
rhodopsin/iodopsin, orange fruits and dry, red, scaly skin; of skin and mucous

Vitamin D
200 IU/day
5 pg/day

Vitamin E
7-18 IU/day
3-7 mg d-TE/day

promote long bone
growth, immune
support, reproduction

Promote calcium and
phosphorus homeostasis;
cell differentiation;
maintenance of
membranes, nerves, and
glands; immune
functioning

Free radical scavenger
and antioxidant, inhibit
platelet aggregation,
inhibit tumor
angiogenesis, immune
enhancement, lower

serum cholesterol, protects

RBCs from hemolysis

vegetables, fish

liver oils, liver, egg
yolks, butter, cream,
fortified milk

Sun exposure, fish
oils, butter, cream,
egg yolks, liver,
fortified milk

Plant oils: soybean,
corn, palm, canola;
wheat germ; sunflower
seeds; almonds;
avocado; green leafy
vegetables

hair loss; joint pain,
periosteal thickening of
long bones; headache,
nausea, or vomiting;
pseudotumor cerebri

Hypercalcemia;
hyperphosphatemia;
calcification of skin,
heart, kidneys, lungs,
tympanic membranes;
headaches, GI upset,

or diarrhea; poor growth
From supplementation:
increased risk of
bleeding, proximal
muscle weakness,
myalgias, GI
disturbances

membranes; rough,
dry skin; increased
infections; impaired
cell immunity; poor
growth, anemia;
reproductive failure
Rickets, myalgias,
weakness, tetany,
osteomalacia,
osteoporosis

Nervous system
disturbances,
neuropathy/sensory
loss, increased
cellular injury and
necrosis, reproductive
abnormalities

AA, Amino acid; ADHD, attention-deficit hyperactivity disorder; CNS, Central nervous system; DNA, deoxyribonucleic acid; GI, Gastrointestinal; HDL-C, high-density
lipoprotein cholesterol; IU, international units; NE, niacin equivalents; N/V, nausea, vomiting; RBC, red blood cell; RE, retinol equivalents; SAM-e, S-adenosyl-L-methionine;
TE, tocopherol equivalents; WBC, white blood cell.
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9’6 TABLE 4-2—cont’d

Important Functions

IMPORTANT FUNCTIONS NATURAL FOOD SOURCES TOXICITY/EXCESS DEFICIENCY

Vitamin K Blood clotting, bone Green leafy vegetables,  Hyperbilirubinemia, Hypoprothom-

5-30 pg/day formation green tea, liver, interference with binemia, hemorrhage,
soybean olil, grains anticoagulation undercarboxylation
and cereals; synthe- of osteocalcin
sized in intestinal tract

Water-soluble vitamins

Thiamin (B;) Carbohydrate Lean pork, liver, With >100 times the Anorexia/weight loss,

0.2-1.2 mg/day metabolism, nerve yeast, legumes, green RDA: headaches, peripheral neuropathy,

function/transmission leafy vegetables, convulsions, autonomic neuropathy
whole unprocessed arrhythmias, Beriberi: Above plus

Riboflavin (B,)
0.3-1.3 mg/day

Niacin (B;)
2-8 NE/day

Pyridoxine (Bg)
0.1-1.3 mg/day

Folic acid
65-400 pg/day

Vitamin B,
0.5-2.4 ug/day

Pantothenic acid
(Bs)1.7-5 mg/day

Coenzyme for
carbohydrate, fat,
and protein metabo-
lism; supports
antioxidants

Coenzyme for
carbohydrate metabo-
lism, intracellular
respiration, biosynthetic
functions, lowers
serum cholesterol
and triglycerides
Coenzyme in

protein metabolism,
neurotransmitter
synthesis, sphingo-
lipid synthesis,
modulates hormone
receptors
Single-carbon donor/
acceptor in DNA
synthesis, AA synthesis,
formation and
maturation of

RBCs and WBCs
Biosynthesis of
nucleic acids, folate
and propionate
metabolism, AA
synthesis, metabolism
of all cells, RBC
formation

Metabolism of proteins,
fats, and carbohydrates;
fatty acid synthesis;
metabolism of drugs
and xenobiotics

grain; synthesized

in intestinal tract
Beef liver and heart,
dairy products, green
leafy vegetables,
meats, enriched
breads/cereals, spelt

Yeast, lean meats/
poultry, liver, poultry,
enriched flours/spelt,
fish, milk and eggs
(sources of
tryptophan)

Meats, liver, whole
grains, vegetables,
nuts, legumes,

egg yolk

Liver, green leafy
vegetables, dry beans,
beets, yellow/orange
vegetables, wheat,
milk, yeast

Opysters, seafood,
clams, liver, kidney,
milk/yogurt, eggs,
meat

Liver/heart, sunflower
seeds, mushrooms,
avocados, egg yolks,
sweet potatoes

allergic reactions

No known toxicities

From supplementation:

Flushing, derange-
ment of liver function
tests, toxic

hepatitis

From supplementation:

Progressive numbness,
gait disturbance,
sensory changes/
paresthesias

No known toxicities;
may interfere with zinc
absorption; may mask
findings of vitamin B,
deficiency

No known toxicities

No known toxicities

mental confusion,
emaciation

Fissures in lips;
angular stomatitis;
red, swollen tongue;
hypervascularized
corneas; light
sensitivity/tearing

or burning of eyes;
peripheral neuropathy
Muscle weakness,
anorexia, lassitude,
poor digestion
Pellagra: diarrhea,
dementia, dermatitis

Hyperirritability,
increased startle
response, GI distress,
seizure, neuropathy/
weakness, insomnia,
stomatitis, immune
impairment

Neural tube defects,
fatigue, apathy,
weakness, headaches,
sore tongue, diarrhea,
irritability

Megaloblastic anemia,
mental confusion,
weakness/fatigue,
nervousness/
depression,
paresthesias, postural
hypotension, reduced
smell/taste

Peripheral neuropathy,
depression, insomnia,
weakness, fatigue
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* TABLE 4-2—cont’d

Important Functions

IMPORTANT FUNCTIONS NATURAL FOOD SOURCES TOXICITY/EXCESS DEFICIENCY
Biotin Gluconeogenesis, Milk, liver, egg yolks, No known toxicities Hair loss, dermatitis,
5-30 pg/day cofactor for carboxy- wheat germ, chocolate, anorexia/dysphagia,
lation enzymes mushrooms, peanuts weakness/dysarthria/
ataxia, depression,
hypercholesterolemia,
fatty liver
Vitamin C Antioxidant, Citrus fruits (oranges, ~ From supplementation:  Scurvy: swollen,
30-90 mg/day collagen synthesis, grapefruit), tomatoes, Flatulence, diarrhea, bleeding gums;
neurotransmitter broccoli, melons urinary urgency/ lethargy; fatigue; skin

synthesis, enhances
immunity and wound
healing, increases

(cantaloupe), red bell
peppers, strawberries,
papaya, kiwi, potatoes,

frequency, formation
of renal oxalate stones

lesions; psychological
manifestations; poor
wound healing; edema;

non-heme iron cauliflower hemorrhages
absorption

Macrominerals

Calcium Bone formation, nerve Dairy products, Renal stones, Osteomalacia,

200-1300 mg/day

Phosphorus
100-1250 mg/day

Magnesium
30-400 mg/day

Sodium
500-3000 mg/day

Chloride

10-60 mg/kg/day
Potassium

2000 mg/day

Sulfur(not established)

conduction, muscle
contraction, blood
clotting

Transfer of energy,
maintenance of
phospholipid bilayer,
acid-base balance

Stabilize cell
membranes,
neuromuscular
transmission,
physiological Ca**
channel-blocker,
cofactor for metabolic
reactions

Regulation of
osmolality, pH, and
fluid volumes; nerve,
muscle function
Maintains pH and
osmotic pressure

pH and osmotic
regulation, nerve
conduction, muscle
contraction
Constituent for AA
and protein synthesis;
component of heparin,
chondroitin, thiamin,
biotin, pantothenic acid,
SAM-e; antioxidant

sardines, oysters, kale,
turnip greens, spinach,
blackstrap molasses,
tofu

Meats, dairy products,
whole grain cereals,
legumes, nuts

Tofu, whole grain
cereals, legumes,
nuts/seeds, green
vegetables, chocolate

All foods but fruits

All foods

Fruits (bananas,
papaya), cereals, meat,
vegetables (squash,
yams), legumes
Meats, legumes,
broccoli, nuts

calcification of soft
tissues, impaired
absorption of other
minerals, constipation
Low dietary Ca:P ratio
(nutritional secondary
hypoparathyroidism):
increased parathyroid
hormone, reduced
bone mass

From supplementation:
diarrhea, generalized
weakness and
drowsiness, decreased
bone calcification

Hypertension,
osteoporosis
Hypertension
Nausea/vomiting,

arrhythmias

Increased Catt
excretion

increased risk of
colon cancer and
hypertension

Neuromuscular,
renal, skeletal,
or hematological
abnormalities

Muscle spasms/
tremors, headaches,
anorexia/nausea,
dysrhythmias,
hypertension

Hyponatremia

Metabolic alkalosis,
anorexia, weakness
Hypertension,
osteoporosis, muscle
weakness, irritability/
fatigue

Poor growth, increased
oxidative stress

AA, Amino acid; ADHD, attention-deficit hyperactivity disorder; CNS, Central nervous system; DNA, deoxyribonucleic acid; GI, Gastrointestinal; HDL-C, high-density
lipoprotein cholesterol; IU, international units; NE, niacin equivalents; N/V, nausea, vomiting; RBC, red blood cell; RE, retinol equivalents; SAM-e, S-adenosyl-L-methionine;
TE, tocopherol equivalents; WBC, white blood cell.
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* TABLE 4-2—cont’d

Important Functions

IMPORTANT FUNCTIONS

NATURAL FOOD SOURCES TOXICITY/EXCESS

DEFICIENCY

Microminerals

Iron
7-15 mg/day

Zinc
2-11 mg/day

Copper
200-900 pg/day

Todine
110-150 pg/day

Selenium
15-55 pg/day

Manganese
30-400 mg/day

Chromium
0.2-35 pg/day

Cobalt
(2-3 pg of vitamin
B1»)

Fluoride
0.01-3 mg/day

Component of
hemoglobin and
myoglobin, important
in oxidation and
reduction reactions
Enzyme cofactor,
stabilizes protein
structures, promotes
immune function

Necessary for
hemoglobin and
myelin formation,
immune function,
gene transcription
Necessary for thyroid
function

Antioxidant, necessary
for thyroid hormone
formation

Cofactor for enzymes in
carbohydrate and lipid
metabolism, connective
tissue and skeletal
muscle formation
Enhances insulin
function, activates
insulin receptor kinase
Maturation of RBCs
and proper functioning
of all cells

Tooth and bone
mineralization

Meats—heme iron
Plants—non-heme
iron

Opsters, shellfish,
herring, liver,
legumes, wheat bran

Liver, shellfish,
legumes, dried fruit,
nuts/sesame seeds,
tofu

Todized salt, seafood/
sea vegetables,
yogurt

Brazil nuts, seafood,
meats/liver, barley

Whole grains, nuts,
flax seeds, legumes,
beet greens, tea

Broccoli, brewer’s
yeast, oysters, whole
grains, meat

Organ meats, oysters,
poultry, milk

Fluoridated water,
seafood, tea, liver,
vegetables

From supplementation:
GI bleeding, metabolic
acidosis, cardiovascular
complications

Decreased copper
absorption, decreased
HDL-C, Gl irritation
and vomiting, metallic
taste in mouth

Abnormal RBC
formation, hepatic
cirrhosis, GI irritation

From supplementation:
GI mucosal irritation

From supplementation:
Nail and hair loss,
gastroenteritis

From supplementation/
exposure: Parkin-
sonlike symptoms,
hallucinations,
irritability, violence

No known toxicity

Polycythemia,
hyperplasia of bone

marrow

Fluorosis, flaking of teeth,
Gl irritation, seizures,
arrhythmia/cardiac arrest

Anemia, delayed
development

Growth retardation,
poor wound healing,
impaired immune
function, depression,
impaired sense of
taste/smell

Anemia, neutropenia,
skeletal abnormalities,
depigmentation

Hypothyroidism,
neuromuscular delay,
mental deficiency,
goiter

Myopathy,
cardiomyopathy,
carcinogenesis

N/V, poor glucose
tolerance, bone loss,
ataxia, reproductive
problems

Insulin resistance, lipid
abnormalities

Related to vitamin B,
deficiency, macrocytic
anemia, pernicious
anemia

Increased dental caries.
decreased bone density

Therapy for Tuberculosis: Qigong in Hang Zhou.” Today more
than 5000 different styles of Qigong are used in medical (soft
Qigong) or martial arts (hard Qigong) applications. The West
is already familiar with Tai Chi, a form of Qigong useful in
maintaining health and energy levels.

The martial arts application of Qigong was used by ancient
warriors in the technique called “Steel Body” Qigong, which
provided an advantage over standard primitive weapons. How-
ever, many Qigong masters were lost during the opium wars,

when they thought they could fend off bullets in the same fash-
ion. Hard Qigong has been demonstrated by breaking bricks
on one’s head with a sledge hammer, balancing the body on
sharp spears, and biting off hot steel and then lighting cigarettes
with the red-hot rod.> Shaolin Qigong masters have been able
to set fire to newspaper by Qi intention only, without touching.
A current Qigong master from Taiwan can stand on a carton
of raw eggs while painting a large watercolor piece in 2 min-
utes. These exhibitions indicate the level of human potential



that can be achieved through the practice of Qigong and a very
provocative and exciting potential of Qigong for maintaining
health and curing disease.

This ancient art with its rich history was almost lost during
the Cultural Revolution (1966-1976), when it was considered
a vestige of the old feudal society. However, as affordable par-
adigms of healthcare became imperative in a runaway world
of Western medicine, the leaders of the People’s Republic of
China began to categorize, systematize, and understand TCM.
With this resurgence, Qigong masters were able to emerge
from hiding and share their rich heritage. By 1979, many TCM
hospitals included Qigong as an accepted treatment modal-
ity. Today, China still produces most of the bench and clini-
cal research on Qigong. The Chinese government’s attitude
towards Qigong has been very positive. In some parts of China,
school children are given daily breaks to practice Qigong for
eyestrain to diminish the incidence of myopia.

It is hoped that researchers will be able to demonstrate both
the health costs and benefits of this economical healing system.

Theory of Practice

The principle of TCM and Qigong is to enhance the underly-
ing forces involved in health maintenance. Health is a delicate
balance between the yin (female nature) and the Yang (male
nature). TCM also posits that everything in nature consists of
five basic elements: fire, earth, metal, water, and wood. These
elements interrelate in a mutually nurturing and controlling
cycle, and their balance affects meridians, or energy pathways.

Qigong can balance these elements, and therefore Qi flow

through the meridians results in enhancement of health and

prevention of disease.

In TCM, the ideal is to determine the disharmony of the
entire human system and bring it into balance. Qi has five
physiological functions for maintaining system balance®: (1) as
the Driving Force that affects the growth and development of
the body and regulates the activities of all its organs, blood, and
other bodily fluids; (2) as the Source of Warmth that main-
tains appropriate body temperature and allows organs and
body fluids to function normally; (3) for resistance/prevention
that protects the body against cold, heat, or external pathogens;
(4) for stabilization and care (Gu and Sche), which together
with the Driving Force direct the origin of the body fluids and
their movements, distribution, preservation, and secretion;
and (5) for transformation of all metabolic functions, such as
the transformation of food into Qi.

Although more than 5000 types and styles of Qigong have
evolved over the centuries, they all share the following charac-
teristics:

1. They all involve breath exercises (spirit/soul). The literal
translation of Qi is “breath” or “life force,” always affect-
ing the physical, emotion, and spirit. (The Western world
also intuitively understood the importance of breath:
Judeo-Christian scholars study the “breath of God,” “God
breathed life into man,” or “breath of the Holy Spirit.”
Therefore breath is the essence of life—the soul.)

2. They all require consciousness and involve meditation
(mind).

3. They all involve specific postures (body).
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Qigong was founded upon the theory of Daoism (“right way
of life”). This theory assumes a person is born perfect; must
treat life preciously by eating right, sleeping right, acting right,
and respecting everything in the Universe; and live in harmony
with nature.

Qi has two major sources: the air and food. Therefore
proper breathing—the basis of Qigong—is as important as
eating proper foods. Breathing is done from the diaphragm,
as a singer would do. The mind is to remain alert but relaxed
(hence its usefulness in ADHD). At times, the mind may focus
on a body part (e.g., the eyes in the treatment of myopia) or
energy point while taking breaths. Regardless of whether medi-
tation is performed, the mind should remain calm.

A balance and harmony of Qi means good health. Initial
disharmony and imbalance or blockage of Qi are indicative of
what the author refers to as “disease” of body, mind, and spirit,
which may lead to full-blown diseases if the person is not capa-
ble of coping with these early imbalances. Disease conditions
are classified as either yin or yang, with yin referring to defi-
cient energy and yang being excess energy. Nature and food are
also categorized accordingly. There are other considerations
for the imbalances or blockages, such as stagnation, heat, cold,
wind, and dampness. These concepts, along with others, have
practical value because they assist in making a diagnosis of the
energy disturbance that is causing an illness. After a TCM diag-
nosis has been made of the energy imbalance, practitioners of
TCM and Qigong apply treatment steps designed to reestab-
lish a balance and harmony of Qi in the body. Thus a healthy
state is regained. These treatments may involve acupuncture,
a Qigong exercise or meditation prescription, herbs, or other
aspects of TCM.

Some Qigong practices focus on directing Qi to the 12 major
bilateral meridians and more than 600 acupuncture points.
Technology has been able to verify points and meridians with
electronic instruments and radioisotopes. The points vary from
a pinpoint to about 2 mm in diameter, and skin resistance at an
energy point is markedly reduced. Electronic instruments can
detect a point as a change in skin resistance. When an isotope
is injected into an energy point, it can be tracked and found to
travel up or down a channel according to the direction of flow
indicated in ancient charts. However, according to Western
medicine, the meridians do not correspond to any known ana-
tomical structures such as veins, arteries, nerves, or lymphatics.

Another way of demonstrating the presence of energy is
through Kirlian photography. A coronal effect occurs when the
hands and feet are placed on film and exposed to 25,000 volts
emanating from a Tesla transformer (at very low amperage).
Scientists debate exactly what is being recorded on the photo-
graph, but nobody doubts that the method can show changes
in energy patterns from the use of drugs, mood changes, acu-
puncture, Qigong, or various other treatments. Photographs
can be taken of the fingers, toes, or other body parts before
a treatment or exercise of some kind. After the treatment,
another photograph is taken to determine whether the patterns
have changed. In the 1970s a researcher at the University of
California—Los Angeles pioneered some of the highest-quality
and most publicized work in Kirlian photography and also
recorded the Kirlian effect in color on videotapes. In one tape
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a person placed the side of his face against the plate. Energy
points were shown clearly and resembled twinkling stars. The
points were located exactly where they were drawn in Chinese
records more than 2000 years old. (At present, the Gas Dis-
charge Visualization [GDV], a more sophisticated instrument
developed in the former Soviet Union, is used to reliably record
energy emissions during Qigong practice.)

Western medicine posits that the body senses and regulates
emotion by means of approximately 60 neuropeptides. These
neuropeptides have complicated feedback loops that mediate
interactions among every cell throughout the body.!?

Psychoneuroimmunology, the study of interactions among
behavioral, neural, endocrine, and immune processes, coalesced
as an interdisciplinary field of study in the late 1970s. Scien-
tific research has established neuroanatomical, neurochemical,
and neuroendocrine relationships between the brain and the
immune system.!!

Because TCM and Qigong have long considered the inter-
connectedness of body, mind, and spirit, in the near future sci-
ence may be able to elucidate immune regulation as the one
possible mechanism in which Qigong can prevent disease.

Current Evidence-Based Information
Scientific basis for potential mechanisms in Qigong

Medical Qigong can be classified as internal and external. Inter-
nal Qigong is the development of healthy Qi for maintaining
individual health. This can be achieved by anyone who learns
and practices Qigong. External Qi is the emission of Qi for the
purpose of healing another person. This can best be achieved
by a skilled Qigong practitioner.

Scientists have long been interested in measuring external Qi
(EQ). Most of these studies have been from China. One paper
studied EQ effects using five different methods: (1) physical
signal detectors; (2) chemical dynamics methods; (3) detectors
using biological materials; (4) detectors using life sensors; and
(5) detectors using the human body. These studies have con-
firmed the existence of measurable EQ effects. However, cur-
rent data still have not elucidated the primary nature of how
EQ healing works. These studies documented some important
effects of Qi healing that cannot be explained by psychological
effect or the known biological processes. New methodologies,
new theories, and new perspectives are urgently needed for fur-
ther understanding the nature of Qigong and how EQ healing
works. 12

One study evaluated the effects of Qigong on brain func-
tion with modern neuromonitoring tools in two Qigong mas-
ters and found that Qigong increased cerebral blood flow.
Another study compared the effects of internal (Qi training)
and external Qi (Qi therapy) on immune cell function.!® The
data indicate that a single Qigong intervention can increase the
monocyte and lymphocyte numbers and has applications for
intervention in processes as complicated as human immuno-
deficiency virus (HIV) or as simple as the management of the
common cold. The placebo had no effect.

Qigong has been scientifically demonstrated to affect
physiological processes, including biomagnetic changes that
may represent the flow of Qi.!* A study using electrodermal

measurements on 24 energy points found that Qigong practice
improved balance of Qi and therefore improved health.!

Since 1986, innumerable international Qigong conferences
(averaging at least two per year in various parts of the world)
have heard more than 1000 papers on Qigong and the emis-
sion of Qi. For example, physicists described measuring several
kinds of energies coming from the hands of Qigong masters
who are emitting Qi, as well as their effects on living systems
and the functions and organs of the human body. A rich data-
base of research can be accessed through the website of The
Qigong Institute of Menlo Park, California. This database lists
research on the medical applications of Qigong and emitted
Qi on humans, animals, cell cultures, and plants. Some of the
functions and organs affected by Qigong listed in this data-
base include the brain (electroencephalography and magne-
tometer); blood flow (thermography, sphygmography, and
rheoencephalography); heart functions (blood pressure, elec-
trocardiography, and ultrasonic cardiography); kidney (uri-
nary albumin assay); biophysical (enzyme activity, immune
function, sex hormone levels, laboratory analysis); eyesight
(clinical); and tumor size in mice.

Qigong can improve mood, reduce side effects of treat-
ment, improve blood pressure,'® and increase immunity, and
it may be associated with an improved outcome in cancer
treatment.!”-18

However, as interest in Qigong in China and, more recently,
in the United States and Western countries continues to grow
and research is undertaken in each country, the cultural gap in
what is considered “scientific” has become more apparent.'”
The Western medical community considers many studies as
having inadequate methodology, being not statistically signifi-
cant, and not being able to be replicated in independent trials.

In the interim, new concepts for the potential mecha-
nism of action Qigong need to be reexamined in light of new
information as to how the nervous system, endocrine system,
and immune system are intimately intertwined. A compelling
question that also remains is whether a strict reductionist sci-
ence is capable of finding conclusive evidence of Qi.?

Current concerns and cautions in Qigong practice

Review of the literature has revealed no contraindications to
Qigong when it is taught by an experienced practitioner and
not pushed beyond reasonable limits. Qigong should not be
practiced under extreme weather conditions. Ideally, Qigong
should be done under or near trees. Trees have life-giving,
nourishing properties of Qi. Historically Qigong masters
wrapped themselves around (hugged) a tree to replenish their
Qi, breathing in their life-sustaining force.

When Qigong is not practiced appropriately or when it is
learned from an inexperienced practitioner or from a poorly
written book or video, side effects may occur infrequently,
including “dizziness, headaches, nausea, chills in the body
even when the weather is warm, or hot flushes... , tinnitus
or hearing voices, chest or abdominal distention, shortage of
breath, numbness of limbs, spasms, palpitation and restless-
ness.”?! For instance, some books instruct the reader to “press
the tongue to the roof of the mouth to connect the Ren and
Du (energy) channels.” Again, when taken to extreme, pressing



long and hard enough may logically lead to stiffness, pain, and
dizziness.

During Qigong meditation, in which freedom of movement
and sound are encouraged, resulting movements, sounds,
visualization, and healing imagery may be misinterpreted to
be hallucinations by observers or beginners who do not have
guidance. Without explanations or guidance from experienced
practitioners, these people can simply misinterpret the experi-
ence, become emotionally distraught, and develop delusions,
all of which could lead to inappropriate reactions and behav-
iors. “Qigong psychotic reaction,” which is listed in the diag-
nostic manual of the American Psychiatric Association,?* is a
result of fanatical, improper, or excessive, overdone practices.

Side effects can usually be corrected by adjusting posture,
breathing or meditating, consulting the master of the style
being practiced, or by changing to a more suitable individual
style.?! However, if left unattended and the condition becomes
chronic or severe, Qi transmission from a Qigong master may
be needed.

In China, 60 to 200 million people practice Qigong?** and
very few cases of adversity have been known. Even then, it is
questionable as to whether other complex factors, not Qigong,
caused the problem. As in any sport, Western or Eastern, there
are inherent cautions for good training, moderation, proper
nutrition, and respect for the weather.

Current pediatric application

Children can feel Qi more readily than adults. When asked to
rub their hands together, then hold their palms apart about 2
to 6 inches and describe what they feel, children describe the
Qi sensation as a warmth, tingling, slight breeze, coolness, or
pressure, among many other sensations. Some can spread their
hands several feet apart and still feel sensations of Qi.

The effect of Qigong can be maintained only through con-
tinual practice. Some Qigong exercises are very simple and can
be easily learned by even young children. For example, rhyth-
mic walking (e.g., the Guo Lin walk style), stopping, stretch-
ing, breathing, making slow movements, or standing in one
position (e.g., “standing at the stake” with the feet apart and
holding the arms in a circle at heart level) while performing
breathing exercises all require simple movements and short
periods of concentration.

In an extensive Medline search of the clinical literature, ran-
domized clinical trials using Qigong in the pediatric popula-
tion resulted in only two studies on muscular dystrophy.?>2*
However, discussion among Qigong practitioners who work
with children has revealed positive results. As one practitioner
states: “For children, Qigong is especially good at developing
the kinesthetic sense, helping them to sense the body’s rela-
tionship to the space it inhabits. Qigong, when taught patiently
in small doses and with sensitivity to children’s capabili-
ties, will encourage the development of their attention spans.
Qigong will also introduce children to an inner awareness of
the body.”??

Studies in adults or mixed populations may be extrapo-
lated to children. One 10-year study through Harvard, Yale,
and Emory Universities discovered that low-impact Tai Chi
improved balance and coordination.?® Similar results have
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been found at the Oregon Research institute.?” Other studies
found that Tai Chi offered significant cardiovascular benefits
and pain relief.?® Tai Chi burns 280 calories per hour (com-
pared with 350 calories/hour in downhill skiing).

Because contemporary children suffer various forms of
stress, often have low self-esteem or self-image problems, and
have increased incidence of adult afflictions such as heart dis-
ease, hypertension, obesity, and pain syndromes, Tai Chi or
Qigong can be beneficial in bringing physical and emotional
well-being to the pediatric population.

A Qigong master may choose to treat children by emitting
Qi. This author has successfully treated children with minor
problems such as colds, flu, cuts, bruises, indigestion, colic, and
more serious problems, such as brain and spinal cord injury,
cerebral palsy, paralysis due to accidents, respiratory problems,
cancer, and asthma, after other interventions had failed.

Contraindications

There are no contraindications to Qigong when it is practiced
by an experienced, trained expert, as the foundation for Qigong
is simple breathing.
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Homeopathy Janet L. Levatin®

Homeopathy
Introduction and Historical Background

Beginnings

Homeopathy has been classified as an alternative medical sys-
tem by the U.S. Department of Health and Human Services.!
This system of medicine was developed in the late 1700s by
the German physician Christian Friedrich Samuel Hahnemann
(1755-1843). Hahnemann lived in the period of Western
history known as “the Enlightenment” or “the Age of Reason.”
The Enlightenment was a time of many scientific discoveries,
including advances in the field of chemistry. Medicine, how-
ever, was still a primitive practice that lacked humanism and
rational principles for the treatments being used.

Raised in Meissen, Germany, Hahnemann was an outstand-
ing student who excelled at languages, mathematics, and natural
sciences. His reverence for the human body and mind, combined
with his superior intelligence, led him to the study of medicine.
When he began his medical practice, however, Hahnemann
quickly became disillusioned with the conventional medical
therapies of his day, which included bloodletting, purging of the
body through the use of strong laxatives and emetics, and toxic
medications that were given in large doses. He also decried the
cruel, inhumane conditions to which the mentally ill were sub-
jected. Hahnemann stood apart from most physicians of his time
in advocating “fresh air, sensible diet, plenty of air, exercise and
free movement,” as “the preliminary conditions of well-being,”
in addition to sympathetic treatment for mentally ill patients.?

Because of his unwillingness to practice medicine using
methods he considered crude and barbaric, Hahnemann with-
drew from clinical practice to pursue experiments in chemistry.
To support his family, he became a translator of medical texts
and translated a number of major medical texts from French,
Italian, and English into German. In 1788 he published an
article that revealed that he was becoming interested in highly
diluted medicines, an idea that later became one of the central
principles of homeopathic methodology.?

It was while translating Dr. William Cullen’s A Treatise on
Materia Medica from English into German that Hahnemann
began self-experimenting with medicines. He read that the drug
cinchona (Peruvian) bark was effective against malaria because
of its tonic effect on the stomach and its bitter, astringent qual-
ity. Hahnemann could not see the logic in this thinking, as he

*Dr. Levatin would like to thank the following people for reviewing the manu-
script and making helpful suggestions: Jennifer Jacobs, MD, MPH; Michael
Quinn, BA, RPh; and Julian Winston.
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knew that a number of substances possessed similar character-
istics but were not effective against malaria.

As an experiment aimed at understanding the effects of cin-
chona bark, Hahnemann ingested it for several days. He found
that he developed symptoms very similar to those of malaria. In
his notebook he recorded, “Peruvian (cinchona) bark, which is
used as a remedy for intermittent fever [malaria], acts because
it can produce symptoms similar to those of intermittent fever
in healthy people.” This discovery led him to the central con-
cept of homeopathy, the principle of similars, which states that
any substance that can cause a set of symptoms in a healthy
person can also cure the same set of symptoms when they occur
naturally in a sick person. Hahnemann devoted the rest of his
life to exploring and expanding this principle into the science
and art of homeopathic medicine.

Development of homeopathic methodology

Hahnemann continued conducting experiments, called prov-
ings (from the German Priifing, meaning “test”), on a variety
of substances. In a proving, a substance is taken and then the
subject, called the prover, carefully records his or her experi-
ence, including physical symptoms, mental and emotional
states, and dreams. To remove toxicity from the substances
he was testing, Hahnemann later began diluting them to the
point where deleterious side effects were removed. To heighten
the action of his medicines, which had already been rendered
nontoxic by dilution, Hahnemann began to vigorously shake,
or succuss, his preparations after each of a series of dilutions.
Hahnemann found, as a general principle, that the symptoms
caused by a substance could also be cured by that substance.

Initially Hahnemann conducted his experiments on him-
self. Later he worked with a group of colleagues and associates
who assisted him by participating in provings. Although
Hahnemann wrote very little about children or infants, it is
interesting to note that at least three of his own children were
included in the group who volunteered to do provings for him.?
Although they were adults at the time, one can surmise that if
Hahnemann was willing to give homeopathic medicines to his
own offspring, he must have believed them to be very safe.

Hahnemann’s experimental methods were advanced for his
time, as empiricism in medicine was virtually unknown. His
methods for proving and producing medicines are still used
in homeopathy today, although aspects of newer experimental
methodology, such as blinding (single-blinding or, less often,
double-blinding), are often employed.>

Hahnemann’s most significant publication was his Organon
of the Medical Art* He published the first edition of the



Organon in 1810 and subsequently wrote five more editions,
the last of which was completed by 1842 but not published until
1921. Hahnemann also recorded the findings of his provings
in the book Materia Medica Pura.> This is a catalog of medi-
cines and the symptoms, arranged by organ system, that these
medicines produced in the provers. This format has been used
for most successive volumes of homeopathic materia medica
(see the section on homeopathic methodology for more infor-
mation on homeopathic materia medicas). Hahnemann’s work
was initially well accepted, and his methods were soon adopted
in about 30 countries.

Homeopathy comes to America

Hans Burch Gram (1787-1840), an American physician of
Danish extraction, is credited with bringing homeopathy to
the United States in 1825 after being introduced to the dis-
cipline in Copenhagen.® Constantine Hering (1800-1880), a
German physician who settled in the United States in 1833,
was largely responsible for the rapid spread of homeopathy in
the United States. Hering founded the Hahnemann Medical
College in Philadelphia in 1848 and was one of the founders
of the American Institute of Homeopathy (AIH). This pro-
fessional medical organization for homeopathic physicians
was founded in 1844, 3 years before the American Medical
Association (AMA), and still exists today. Hering’s Domestic
Physician,” initially published in 1835, was one of the first
books of homeopathic materia medica published in the United
States. It was sold with a kit of approximately 40 homeopathic
medicines and was intended to promote the spread of home-
opathy by introducing it into families for use at home.®

Homeopathy was quickly embraced by mothers as a form
of treatment that was much easier to administer to children
than conventional medicines, as well as much safer. It was an
important form of medicine in frontier regions where doctors
were scarce and mothers often had to treat their own children’s
illnesses. In Divided Legacy, Coulter presents evidence that in
the 1800s many American families employed homeopathy in
the treatment of their children, even when the adults were still
using allopathic medicine. Apparently the wives of a number
of allopathic physicians sought treatment from homeopaths
for themselves and their children.® A number of materia medi-
cas on the diseases of infants and children were published
in the 1800s and early 1900s, which provides evidence that
homeopathy was commonly used for children at the time.>14
Homeopathic treatment of children was common enough that
it was mentioned in popular literature written in the 1800s; for
example, Little Women, by Louisa May Alcott, published in
1868, describes the use of homeopathic belladonna for preven-
tion of scarlet fever in a child.!>

Another seminal figure in the history of homeopathy was
James Tyler Kent (1849-1916). Kent began his medical practice
as a conventional physician and converted to homeopathy after
his second wife became ill and did not respond to conventional
treatments of the day. When she was cured by a homeopathic
physician, Kent began to study homeopathy. Within several
years he had become a leader in the field, founding a postgrad-
uate school of homeopathy in Philadelphia and editing three
homeopathic journals. Kent’s lectures on materia medica and
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homeopathic philosophy were transcribed and published by
his students and are still read by homeopaths today.'®!7 Kent’s
lectures on materia medica contain more than 450 references
to the treatment of children and infants.'8

Kent’s most important contribution to homeopathy was his
Repertory of the Homeopathic Materia Medica.'® A repertory is
a compilation of symptoms, arranged by organ system, along
with the medicines, extracted from materia medica, that are
known to treat each symptom. In homeopathic practice, reper-
tories serve as companion books to materia medicas, facilitat-
ing efficient searching of the literature for indicated medicines.
Kent began compiling his repertory in the 1890s and worked
on it for the rest of his life. After his death the work was edited
several times by his third wife. Kent’s repertory has served as
the basis for numerous other repertories that were subsequently
compiled.®

Decline of homeopathy in the United States

The use of homeopathy peaked in the United States in the
1890s, with 22 homeopathic medical schools, more than 100
homeopathic hospitals, and 12,000 homeopathic practitioners.
By the mid-1920s, however, most of these schools had closed,
and by 1940 most of the hospitals had closed as well. Factors
both internal and external to the profession of homeopathy
contributed to the decline. The internal factors were poor orga-
nization, inadequate education of practitioners, and lack of
adherence to the basic principles of homeopathy. Some homeo-
pathic schools were started strictly as commercial ventures and
offered poor-quality education. The AIH, the official organi-
zation for professional homeopaths, admitted poorly educated
practitioners from these schools. Many doctors who called
themselves homeopaths were not practicing in accordance
with the basic principles of the method. Homeopaths were
divided in terms of the homeopathic methodology they used,
with some practitioners practicing polypharmacy (prescribing
several medicines at once) instead of prescribing single medi-
cines (see under Summary of Homeopathic Principles). Others
combined homeopathic and allopathic medicines or routinely
prescribed specific medicines for specific conditions or diagno-
ses in a nonhomeopathic manner. These practices caused the
profession of homeopathy to crumble from within.®

External factors included the strong anti-homeopathic sen-
timents of conventional physicians toward homeopathy and
the advent of modern medicine with its new pharmaceuticals
that treated isolated symptoms and conditions in predict-
able ways. The AMA, founded in 1847, 3 years after the AIH,
contained in its charter a proscription against AMA members
consulting with homeopaths. All state medical societies, except
that of Massachusetts, closed their doors to homeopaths. In
addition, the work of homeopaths was banned from allopathic
journals. Homeopathy became marginalized.

A report published by Abraham Flexner in 1910, entitled
Medical Education in the United States and Canada,?® proposed
that all medical schools adopt a program similar to that taught
at the Johns Hopkins School of Medicine at the time. Flexner
was critical of most of the existing homeopathic medical
schools, which he found to be lacking in scientific rigor. The
Flexner report is often cited as one of the major factors that
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led to the decline of homeopathy in the United States. Objec-
tively speaking, however, the schools Flexner criticized indeed
offered poor-quality education.®

Renaissance of homeopathy

From the 1930s until the 1970s, homeopathy was kept alive in
the United States by a small number of practitioners. These
individuals were dedicated to the practice of homeopathy
in the Hahnemannian tradition. In the 1970s more physi-
cians became interested in homeopathy, as both doctors and
patients sought ways of treating the sick with more humanism
and fewer pharmaceuticals. Schools and programs that offered
high-quality homeopathic education were formed.

Today U.S. homeopathic practitioners include physicians,
osteopaths, dentists, nurses, advanced practice nurses, physi-
cian assistants, chiropractors, naturopaths, oriental medical
doctors, and individuals who have received training as profes-
sional homeopaths but hold no other professional license. In
the United Kingdom, the movement of professional homeo-
paths is large and well established. Homeopathy is also a thriv-
ing practice in many other parts of the world, most notably
Europe and India. Current data show that homeopathy is used
by approximately 2% to 3% of the U.S. and Canadian popu-
lations (see the section on current pediatric usage for more
information).

Summary of Homeopathic Principles

Homeopathy is based on several principles: individualization,
holism, and the minimum dose.

Individualization: the principle of similars

The cornerstone of the homeopathic method is treatment by
similars. As stated by Hahnemann, “Similia similibus curen-
tur,” or “Likes may be cured by likes.” From the homeopathic
perspective, symptoms are viewed as the body’s best attempt to
regain homeostasis when it is out of balance. Often the body
regains balance by itself, and symptoms resolve naturally; how-
ever, when the body is unable to correct an imbalance, symp-
toms persist, perhaps worsening with time, and the patient
experiences this as illness.

Because homeopathic medicines, when correctly chosen, are
similar to the patient’s illness, they work with the organism’s
natural tendencies, rather than opposing them, as is often done
in allopathic medicine (Contraria contrariis curentur, or “curing
by contraries”). When a homeopathic medicine is chosen, the
goal of the prescriber is to find the one medicine for which the
proving symptoms most closely match the symptom picture
and mental/emotional state of the patient. This medicine is
called the simillimum. When the patient takes the simillimum,
an energetic resonance occurs between the medicine and the
patient’s disease, and the medicine cures the patient’s disease.
The patient is then able to return to a state of homeostasis or
normal health.

Holism: the totality of symptoms, the single medicine

Homeopathy is a form of holistic medicine in the sense that
the whole person is considered when a homeopathic medicine
is chosen. As the homeopathic practitioner takes the case from

the patient, which is done in an interview setting, he or she tries
to understand as much as possible about the patient’s symptoms
and their modalities (ameliorating and aggravating factors); emo-
tional state; and various other characteristics, sometimes called
generalities, such as appetite, food desires and aversions, temper-
ature sense, and sleep habits. Traits and characteristics that are
observed are often as important as what is reported verbally by
the patient (or by the parent in the case of a nonverbal child).

When a medicine is chosen for the patient, its proving should
contain all or many of the symptoms and characteristics of the
patient. Instead of prescribing multiple medicines, one for
each of a patient’s complaints, the homeopath prescribes one
medicine, the simillimum, that has been found in its proving
to cover all or most of the patient’s symptoms. The job of the
homeopath is to identify what needs to be cured in the patient;
to know (i.e., discover through research) what symptoms each
available medicine can cure; and, finally, to match the single,
correct medicine to the patient.

The minimum dose: potentized medicines

Homeopathic medicines are prepared by taking crude sub-
stances, including plants, minerals, and animal substances,
and serially diluting them in alcohol. Substances are routinely
serially diluted 30, 200, or 1000 or more times, yielding highly
diluted solutions that often contain no trace of the original
medicinal material. (See the section on homeopathic meth-
odology for more information on preparation of medicines.)
Hahnemann discovered that a diseased person is very sensi-
tive to the correct medicine, the simillimum, and that only a
minute amount of medicine is needed to stimulate a curative
response. Homeopaths therefore treat the patient with the
minimum amount of medicine, given the minimum number
of times necessary to stimulate a curative response.

Homeopathic Methodology
Homeopathic pharmacy

Homeopathic medicines (also called homeopathic remedies)
can be made from virtually any substance. Medicines are typi-
cally made from plants, minerals, and animal substances such
as honeybee and snake venom. They are also made from prod-
ucts of disease, such as bacteria, viruses, and bodily discharges
(these medicines are called nosodes), as well as “imponderables,”
including x-ray and the north pole of the magnet. Many of the
crude substances are toxic at full strength. Plants are usually
prepared as alcohol-based tinctures prior to dilution; mineral
substances are usually prepared by trituration, or grinding,
with milk sugar in a mortar and pestle.

After the initial extraction or trituration, the substance is
diluted with water or a water/alcohol mixture in a series of 1:10
dilutions, called X (decimal) potency medicines, or a series of
1:100 dilutions, called C (centesimal) potency medicines. After
each dilution in the process, the solution is vigorously shaken,
or succussed. A medicine that has been diluted 12 times by a
factor of 1:10 is called a 12X dilution or potency; a medicine
that has been diluted 30 times by a factor of 1:100 is called a
30C dilution or potency. After the final dilution the solution is
then incorporated into granules that contain lactose, sucrose,
or both, which are administered orally or sublingually.?!



A number of homeopathic pharmacies worldwide prepare
homeopathic medicines according to exacting standards. The
methods for correctly identifying substances and preparing
medicines are outlined in a book of monographs, the Homeo-
pathic Pharmacopeeia of the United States (HPUS), which is pub-
lished and regularly revised by the Homeopathic Pharmacopceia
Convention of the United States (HPCUS). The HPCUS acts
as a liaison between the Food and Drug Administration (FDA)
and the homeopathic pharmaceutical industry.?? It is interest-
ing to note that the legislation forming the FDA was authored
by Royal Copeland, MD, a homeopathic doctor and U.S. sena-
tor from New York. He wrote the Pure Food, Drug, and Cos-
metic Act of 1938 and saw it passed into law, an effort that took
much perseverance and several years. The Homeopathic Phar-
macopceeia was only one small part of this legislation.®

Clinical practice

The steps in homeopathic prescribing are (1) identifying what
needs to be cured in the patient through case taking; (2) trans-
lating the symptoms and characteristics of the patient into
homeopathic language by referring to repertories, materia
medicas, provings, toxicology reports, and other sources of
data about potential medicines; and (3) choosing a homeo-
pathic medicine for the patient.??

Case taking. Case taking is typically done in an interview
setting. The patient is asked to relate his or her concerns,
including physical, mental, and emotional difficulties. This is
an open, fluid process in which the patient is encouraged to
talk freely. Individualizing characteristics such as concurrent
symptoms or symptoms that occur at specific times or under
specific conditions are particularly valuable, as they help define
a person’s uniqueness. In a review of systems the homeopath
can elicit information about food cravings and aversions,
temperature sense, sleep, and other characteristics. Dreams can
give important clues to the mental or emotional state of the
patient. Observation of the patient is important. Gestures, facial
expressions, and voice quality are a few of the many observable
attributes that may help determine the choice of medicine.?*
Relevant data can also be gathered from laboratory, radiology,
and specialists’ reports.

When taking the case of an infant or child, the homeopath
needs to gather information in different ways. The parent or
guardian will report his or her concerns to the homeopath.
Clues to the choice of medicine may be found in the story of
the pregnancy or birth. Family history is important; diseases
of parents or earlier ancestors, such as tuberculosis, cancer,
and sexually transmitted diseases, may influence a child’s
health. Observation is particularly important in children who
are nonverbal or have limited verbal skills. Facial expression,
demeanor, and behavior in the consultation room can all pro-
vide valuable information to the prescriber.

Homeopathy can treat both acute and chronic conditions.
Case taking for an acute illness will usually be quicker and less
involved than case taking for a chronic illness.

The patient’s mental and emotional states are important in
both acute and chronic cases. In all cases, the most important
signs and symptoms are those that are very characteristic of the
patient’s state at the time.
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Translating the case into homeopathic language. After
fully understanding the problems of the patient, as well as his
or her nature and characteristics, the practitioner then works
on translating this understanding into homeopathic language.
First the practitioner must decide which observations are most
characteristic of the patient’s illness and thus most important.
Then he or she must translate these symptoms and characteri-
stics into homeopathic language by searching the homeopathic
literature for passages that contains the words, experience,
symptoms, and/or pathology of the patient. A repertory may
be consulted for rubrics (categories of signs and symptoms)
that encapsulate a patient’s symptoms or pathology. The
homeopathic medicines known to treat the named symptom
will be found under the rubric. These medicines can then be
studied in detail in a book of materia medica. The words the
patient has used are often important. Because provings are
written in the language of the prover, symptoms and experiences
are subjectively described. Homeopathic provings and materia
medicas, which are available on computer databases, can
be searched for the exact words or phrases that the patient
has used.

For example, in a case of acute croup, the following rubrics
might be chosen: croupy cough, frightened facial expression,
and midnight occurrence (Figure 5-1).2° The most likely
homeopathic medicines, Aconitum napellus, Stramonium,
and Spongia tosta, can then be studied in a materia medica
(Box 5-1).18

Choosing a homeopathic medicine. After the important
symptoms and characteristics of the patient’s illness are under-
stood and the homeopathic literature is studied, a homeopathic
medicine is chosen for the patient. More than 2000 medicines
are included in the homeopathic pharmacopoeia, any one
of which may potentially be the simillimum for the patient.
Some medicines have been documented frequently and
are overrepresented in homeopathic materia medicas and
repertories, whereas others have been written about infre-
quently and are therefore underrepresented in the literature.
Practicing homeopaths must be aware of this imbalance,
as it causes some medicines, such as sulphur and Calcarea
carbonica, to appear frequently in repertory analyses (when
they are not the simillimum) and many other medicines to
be absent. Knowledge of the natural sciences can aid greatly
in choosing among the many available medicines. Studying
classes of substances, such as botanical or animal families or
a grouping of chemical elements or compounds, may aid in
finding the indicated medicine.

No science has been developed to define the potencies
of medicines that are optimal for use in different situations.
There are no set guidelines for dosing frequency and length of a
prescription, as there are for antibiotic prescriptions, for exam-
ple. As a general rule, lower-potency medicines are thought to
act more on the physical plane, and higher-potency medicines
are thought to act on the mental and emotional as well as the
physical planes.

Homeopathic medicines are administered orally or sub-
lingually, or they can be dissolved in water and adminis-
tered as liquid solutions. They are very easy to administer to
infants and children, which makes homeopathy an ideal form
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FIGURE 5-1 Repertorization for a child with croup. From Rey L: Thermoluminescence of ultra-high dilutions of lithium chloride and sodium

chloride, Physica A 323:67-74, 2002.

Box 5-1

Materia Medica of Aconitum Napellus, One of the Homeopathic Medicines Used toTreat Croup

HOMEOPATHIC—Aconite’s sphere is in emergencies and acute diseases. Serous membranes and muscular tissues affected markedly.
Anxiety, fright and shock. A state of fear, anxiety, anguish of mind and body. Restlessness, physical and mental. Major remedy in
inflammation and fevers. Complaints and tension caused by exposure to dry, cold weather, draft of cold air, checked perspiration.

Ailments of immune system, especially if caused by suddenly checked sweat or by dry cold air, storms or cold winds. Acute,
sudden and violent illness with high fever. Glands painful, hot, swollen. Neuritis with tingling. Influenza and colds. Sudden and great
sinking of strength. Sudden chills or fever.

Also complaints from very hot weather, especially summer diarrhea. Localized blood congestions and inflammations. Tension of
arteries, emotional and physical tension. Burning in internal parts, tingling, coldness and numbness. Does not want to be touched.

Muscular rheumatism with high fever. Joint rheumatism, much fever, restlessness and anxiety. Swellings are red and hot (Bell.),
or pale, shifting from one point to another. Complaints in joints are: shooting, cramp, cracking, loss of power, drawing pain in joints
and tendons.

CLINICAL—Amaurosis. Anger. Asthma. Blindness. Breast-feeding, disorders. Bronchitis. Catalepsy. Catheter fever. Chicken-
pox. Chills. Cholera. Cholera infantum. Colds. Convulsions. Cough. Croup. Cystitis. Dengue fever. Dentition. Diarrhea. Dropsy.
Dyspepsia. Dysentery. Dysmenorrhea. Ear disorders. Enteritis. Erythema. Esophagus inflammation. Eye disorders. Face, flushing.
Fear, effects. Fever, high. Fright, ill effects. Glossitis. Gonorrhea. Headache. Heart disorders. Hemorrhages. Hemorrhoid. Hip-joint,
disease. Hodgkin’s disease. Influenza. Jaundiced. Labor pains. Laryngitis. Lumbago. Lungs disorders. Mania. Measles. Meningitis.
Menstruation, disorders. Milk-leg. Miscarriage. Mumps. Muscle, pains. Myelitis. Nephritis. Neuralgias. Numbness. Paralysis. Peritonitis.
Pleurisy, pain. Pneumonia. Puerperal fever. Purpura. Quinsy. Remittent fever. Roseola. Scarlatina. Sleeplessness. Stiff-neck. Strokes.
Tetanus. Tetany. Throat disorders. Tongue disorders. Toothache. Traumatic fever. Tuberculosis. Urethra, stricture. Urethritis. Urine,
retention. Uterus, prolapsed. Vaccination, effects. Vertigo. Whooping-cough. Yellow fever.

CONSTITUTIONS—Children. Plethoric persons of a lively character, bilious and nervous constitutions, high color, brown or black hair,
are specially suited to Acon. Persons leading a sedentary life, plethora, etc.

MODALITIES—Better in open air from rest. better from warm sweat. Worse from fright, shock, violent emotions and vexation.
Worse from being chilled by cold winds, dry weather, while sweating. Worse from pressure touch in bed, noise, light, dentition during
menses, sleeping in the sun. Worse lying on affected side. Worse from music from tobacco-smoke inspiration. Worse in warm room.
Worse evening and at night.

MIND—Great fear, anxiety and worry accompany every ailment. Fears the future, a crowd, crossing the street. Forebodings and
fears. Fears death and believes that he will soon die, predicts the day. Never well since a fright or shock. Ailments from fright. Fear
of death and dying, great anxiety. Nightmares after horror stories or movies. Nightmares, phobias, panic attacks. Tendency to be
startled. Someone has a fright, sees something very frightening, and they panic and go into a shock. Panic attacks with restlessness.
Agoraphobia. Fears of going to doctors and dentists. Anticaption. Fears of public speaking with panic and anxiety.

From ReferenceWorks Pro 4.2, San Rafael, Calif, 2008, Kent Homeopathic Associates.

of medicine for the pediatric population. For a simple acute
case, a 12C or 3C potency medicine can be given two or three
times daily, then discontinued when the patient has begun to
improve. For a chronic illness or a complicated acute illness,
a 30C or 200C potency medicine can be given once or twice a

day, then discontinued when the patient has begun to improve.
If a medicine has failed to help the patient after several doses,
it is not the simillimum and should be discontinued. Another
homeopathic medicine can then be administered, or another
form of treatment can be tried as indicated.
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Laboratory Evidence for Activity of Highly Diluted Solutions

INVESTIGATOR(S) EXPERIMENTAL PROTOCOL

FINDINGS

Rey Expose ultra-high dilutions of lithium chloride and sodium
chloride to x-rays and y-rays, and study the light emitted

from the irradiated solutions
Elia and Niccoli

(twice-distilled water) on the following measurements:
heat of mixing with acid or basic solutions, electrical

conductivity, and pH

Compare extremely diluted solutions with plain solvent

The light emitted from the solutions
is specific to the chemical initially
dissolved

Extremely diluted solutions show
higher heat of mixing, higher
electrical conductivity, and
higher pH

From Rey L: Thermoluminescence of ultra-high dilutions of lithium chloride and sodium chloride, Physica A 323:67-74, 2002; and Elia V, Niccoli M: New
physico-chemical properties of extremely diluted aqueous solutions, J Thermal Anal Calorimetry 75:815-836, 2004.

Legal Status of Homeopathy
Medicines

Most homeopathic medicines are classified as over-the-counter
(OTC) preparations by the FDA. Any homeopathic medicine
that can be used for a self-limited condition and has at least one
clinical indication listed on its label can be marked as OTC.>
Itis important to remember that even though OTC homeo-
pathic medicines are marketed with brief clinical indications
on their labels, their potential uses are much broader and can
be found in the homeopathic literature.

Practitioners

In the United States, licensed medical doctors, osteopathic
physicians, advanced practice nurses, and dentists can legally
prescribe all homeopathic medicines in the HPUS. Other
healthcare professionals and “lay” homeopaths can also recom-
mend homeopathic medicines for patients, if the medicines are
classified as OTC. A few U.S. states, notably Arizona, California,
Connecticut, and Nevada, have specific boards for examin-
ing and certifying professional homeopaths. Other countries
such as Great Britain, India, and New Zealand have recognized
homeopathy as a profession in its own right.

Theory of Homeopathy: Mechanism of Action

Homeopathy has not been well accepted by many in the medi-
cal and scientific communities because its mechanism of action
has not been fully explicated. Most homeopathic medicines are
so dilute that none of the original medicinal substance is con-
tained in material form in the potentized medicine.* This fact
hasled basic scientists and clinicians alike to reject homeopathy
despite the clinical evidence of its efficacy and laboratory evi-
dence showing that highly diluted, succussed solutions differ
from plain water. Clinical evidence is summarized later in the
section on evidence-based homeopathy. Laboratory evidence
from two recent experiments is summarized in Table 5-1.2526

*According to a well-known principle of chemistry, if a substance is diluted by
a factor of 6.02 x 102* (Avogadro’s number), there is a high statistical probabil-
ity that no molecules of the original substance still exist in the solution. This
dilution factor is reached when a homeopathic medicine is potentized to the
12C or 24X potency. Many homeopathic medicines are diluted well beyond
this point and therefore contain no molecules of solute.?!

Jonas has reviewed theories about the mechanism of action
of homeopathy; he discusses solution dynamics, complexity
science, and chaos theory, among others.?” In 2004, Bellavite
also reviewed complexity science and chaos theory.”® Some
principles of these theories are presented in brief in Table 5-2.

Most current explanations of homeopathy involve the
emerging understanding of the qualities of water as a solvent
and its ability to receive, hold, and transmit complex informa-
tion that is specific to the solute employed. Researchers are
still a long way from understanding how very diluted solutions
work in the body to stimulate healing. It seems likely that the
mechanism of action of homeopathy will be fully understood
at some future time, after more high-quality basic and clinical
research has been performed.

Evidence-Based Homeopathy
General considerations

Numerous research articles document the efficacy of home-
opathy for a variety of conditions. For a comprehensive list of
research articles that includes more than 90 conditions and is
updated regularly, the reader is referred to Homeopathic Family
Medicine: The eBook, by Dana Ullman, MPH.?® Researchers
investigating homeopathy have used both outcomes research
and, more frequently, double-blind, placebo-controlled
designs. Homeopathic research is particularly well suited to the
use of placebos, as all homeopathic medicines appear similar
due to the facts that they are prepared by incorporating liquid
dilutions into small granules and that “blank” granules, which
look and taste like active medicines, are readily available.
Homeopathy has performed well in some recently published
outcome studies. When compared with conventional medicine
for treatment of upper respiratory, lower respiratory, and ear
complaints, homeopathy was found to provide relief more
quickly, with fewer side effects and greater overall patient satis-
faction.® A group of Scottish researchers has developed an out-
come measures instrument for use in evaluating how patients
perceive the impact of homeopathic interventions in their
daily lives. Patients with both acute conditions (e.g., injuries,
infections, allergic reactions, emotional shocks) and chronic
conditions (e.g., rtheumatic complaints, premenstrual ten-
sion, aftereffects of previous grief) were questioned after 1 year
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Theories Explaining the Mechanism of Action of Homeopathy

and Some of Their Principles

THEORY MECHANISM OF ACTION AND PRINCIPLES

Solution dynamics

Clathrate (cluster) formation: Water molecules in diluted, succussed solutions are not uniform; water molecule

clusters mimic dissolved chemicals in unique and reproducible ways
Coherent excitation: Vibrating water molecules activate other water molecules in a solution and set up similar

vibration patterns
Complexity theory

Nonlinearity: The relationship between input and outcome is not proportional, leading to inverse, opposite,

paradoxical, and biphasic events such as those seen in homeopathy

Self-organization: Some complex systems can generate order from disorder; in fractals, for example, a minute
part of the structure looks the same as the whole

From Jonas WB, Jacobs J: Healing with homeopathy: the doctors’ guide, New York, 1996, Warner Books; and Bellavite P: Complexity science and homeopathy: a synthetic

overview, Homeopathy 92:203-212, 2003.

Outcome Results for 100 Sequential
Patients with 80% Returns in the Glasgow
Homoeopathic Hospital Outcome Scale

PERCENTAGE OF PATIENTS

OUTCOME MEASURE EXPERIENCING IMPROVEMENT (%)

Improvement in presenting 60
complaint

Improvement in well being 61

Sustained improvement of 49

value in daily living
Sustained reduction in 37
conventional therapy

From Reilly D: The evidence for homceopathy (version 9.0): a discussion
of the evidence profile for homoeopathy. Available at www.adhom.com/
adh_download/download.html. Updated September 2006.

of homeopathic treatment. Results for 100 sequential patients,
with 80% returns, are summarized in Table 5-3.31-32

Numerous clinical trials have compared homeopathy with
placebo or conventional treatment. These trials have been
done on a variety of conditions including asthma, allergies,
postoperative complications, childhood diarrhea, and rheu-
matic diseases. A 1997 metaanalysis of 89 well-conducted
trials, covering 24 clinical conditions, showed a combined
odds ratio of 2.45 in favor of homeopathy, leading to the
conclusion that the therapeutic effects of homeopathy can-
not be explained by the placebo effect alone.?* Another review
of 119 placebo-controlled homeopathic trials, published in
2003, revealed similar findings.>* When high-quality studies
(those with adequate sample size, randomization, blinding,
and other controls of bias) are considered, homeopathic treat-
menthasshown statistically significant positive results. No single
condition has been studied comprehensively enough, however,
for researchers to state unequivocally that homeopathy is a
consistently effective treatment. More research on individual
conditions is recommended.

Methodological considerations

Double-blind, placebo-controlled trials in homeopathy have
been conducted in several ways. One method involves testing
one homeopathic medicine for a given condition, as was done
in a 1983 study that tested one homeopathic medicine, Rhus
toxicodendron, against placebo for osteoarthritis.?® It is not sur-
prising that homeopathy performed no better than placebo, as
the medicine was not individualized to the patients’ symptoms.
Even though a potentized medicine was used, this study should
not be considered a valid test of homeopathic treatment, as
homeopathic methodology was not employed. In another
study testing Rhus toxicodendron against placebo for fibromy-
algia, only patients whose symptoms were similar (related) to
the characteristics of the medicine were entered into the study
before randomization occurred. In this case, homeopathy per-
formed significantly better than placebo.?

Other research methods have been employed, including uti-
lization of a potentized substance closely related to the disease
being studied, such as grass pollen for nasal allergies,?” or uti-
lization of a combination of potentized substances where each
individual substance is known to sometimes be efficacious for
the condition being studied. In one such study a combina-
tion of homeopathic medicines was used to treat patients with
influenza.’® Even though these experiments sometimes show
the potentized medicine to be superior to placebo or conven-
tional treatment, it should be kept in mind that such experi-
ments are also not true tests of homeopathy, as the central
principle of the method—individualization of the medicine to
the patient—has not been applied.

The best design for homeopathic research is for each patient
entering the study to have an individualized homeopathic
medicine chosen for him or her on the basis of a homeopathic
interview and analysis. Then, if the patient is randomized to the
homeopathic group, he or she will receive the medicine most
likely to be effective for his or her condition. This research
design would test the homeopathic method, not just a specific
homeopathic medicine, for a given condition. All homeopathic
research papers must be read critically to assess whether proper
methodology has been employed.


http://www.adhom.com/adh_download/download.html
http://www.adhom.com/adh_download/download.html

Homeopathic research on pediatric conditions

A small body of research exists on homeopathic treatment for
two common pediatric conditions, otitis media**-*! and diar-
rhea.®2-4> Otitis media is worthy of more research, as it is the
most common diagnosis made in children under the age of 15
in physicians’ office practices in the United States; 50% to 85%
of 3-year-old children have had at least one episode of otitis
media, and 39% of 7-year-old children have had three or more
episodes.*® Not surprisingly, otitis media is frequently treated
by homeopaths.*” Research findings will be summarized in the
chapter on otitis media.

Acute diarrhea also merits further research, as it is the lead-
ing cause of pediatric morbidity and mortality in the world,
causing an estimated 2 million deaths per year in children
younger than 5 years.*® Research findings will be summarized
in the chapter on diarrhea.

Current Pediatric Use

To date there has been no large-scale survey documenting the
use of complementary and alternative medical (CAM) thera-
pies in general, or homeopathy specifically, in children. Some
estimates on the use of homeopathy in children can be made,
however, by generalizing from a small survey that was con-
ducted on a pediatric population and by making some infer-
ences from data collected on adults.

In a 1994 survey performed in a hospital-based pediatric
clinic in Canada, it was found that 11% of children had been
treated by a CAM practitioner, with homeopathy being the CAM
therapy used second most frequently (25% of respondents),
after chiropractic (36% of respondents), with a yield of 2.75%
of children having received homeopathic treatment. Overall,
CAM treatments, including homeopathy, were most often used
for the following organ systems and conditions: respiratory, ear-
nose-throat, musculoskeletal, dermatological, gastrointestinal,
and allergies. Parents who included CAM in their own medical
care were more likely to use it for their children.*

In a 1992 survey that compared practice characteristics of
homeopathic physicians with those of general and family phy-
sicians, it was found that homeopathic physicians see a larger
percentage of pediatric patients; among the homeopathic
physicians, 23.9% of patients seen were less than 15 years
old, compared with 16.6% for the conventional physicians.*’
Another survey of homeopathic (n=42) and naturopathic
(n=23) practitioners, conducted in 2000 in Massachusetts,
revealed that approximately one third of the patients seen by
the respondents were children.>® These surveys indicate that
homeopathy may be used disproportionately more frequently
for children than adults.

The most recent data on CAM usage in the United States
were generated in a 2002 survey of 31,044 adults.>! Of the
respondents, 3.6% reported having used homeopathy in the
past, with 1.7% having used it in the previous 12 months. These
data were generated from individuals who used homeopathy
either with professional consultation or as a form of self-
treatment (most homeopathic medicines are classified as OTC
and therefore can be self-administered). It is likely that a simi-
lar percentage of children in the United States were also treated
homeopathically.
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Contraindications and Adverse Effects Reported
for Pediatric Use

There are no absolute contradictions for the use of homeopa-
thy. Because homeopathic medicines are highly diluted, they
are usually free of side effects. Homeopathy is generally safe for
infants and children of all ages, as well as for women during
pregnancy and lactation (this is one of the reasons homeopathy
is an excellent form of therapy for children).

A systematic review of the literature on the use of
homeopathic medicines found that side effects are rare.>?
A phenomenon commonly referred to as an “aggravation of
symptoms” is observed in as many as 25% of patients treated
with homeopathic medicines.® The aggravation consists of
an initial worsening of symptoms, typically lasting no more
than several hours, which is often followed by a decrease in
or resolution of symptoms. Aggravations may represent prov-
ing symptoms that are stimulated by the potentized medicine
(see earlier discussion of provings).

Because homeopathy is a form of energy therapy, it has no
biochemical interactions with other medications, so it is safe to
use in conjunction with allopathic medicines as well as herbs or
acupuncture. As with other forms of nonstandard therapy, one
of the potential dangers is that homeopathy will be used alone
in cases where standard or conventional therapy is indicated,
leading to a negative outcome for the patient.

Safety and Precautions for Pediatric Use

For any significant medical condition, either acute or chronic,
children being treated homeopathically should be seen by a pro-
fessional with expertise in both medicine and homeopathy.

Naturopathy

Historical Background

Naturopathic medicine is as much a philosophy as it is a medi-
cal practice. It is based on the use of a variety of natural thera-
pies to treat disease. Depending on the state in which one is
licensed to practice, a naturopathic physician (Naturopathic
Doctor/ND/NMD) may use botanical medicine, physical med-
icine, homeopathy, mind/body medicine, oriental medicine,
nutritional therapy, or diet and lifestyle changes to treat dis-
ease. Some states also provide prescriptive rights for naturo-
pathic physicians. A naturopathic physician has completed a
4-year, postbaccalaureate degree at an accredited naturopathic
medical school program. Currently, there are four accredited
schools in the country: Bastyr University in Seattle; Southwest
College of Naturopathic Medicine in Tempe, Arizona; National
College of Naturopathic Medicine in Portland, Oregon; and
the University of Bridgeport in Bridgeport, Connecticut.

Naturopathic physicians are a diverse group of practitio-
ners. The U.S. naturopathic medical school system trains natu-
ropathic medical students primarily as family practitioners.
However, some practice exclusively in subspecialties, such as
cardiology, women’s medicine, men’s health, pediatrics, and
sports medicine. Other naturopathic physicians prefer to focus
on certain areas of naturopathic treatment modalities, such
as homeopathy, botanical medicine, or physical medicine.
Although they are a diverse group, most practitioners agree on
the common principles of treatment.
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One of the most important tenets of naturopathy is that
when the cause of disease is removed, the body will use its
inherent abilities to heal itself, and the use of natural treatments
can help influence these abilities. Naturopathic physicians are
also trained in the conventional medical technique of clinical
and laboratory diagnosis, and practitioners of naturopathy use
these techniques as a regular part of their patient management.
The four accredited naturopathic programs train naturopathic
medical students to be family practitioners who treat adults as
well as children and infants.

Naturopathy grew out of what was termed the “Nature
Cure” movement that flourished in Europe in the early 1800s.
Vincent Priessnitz is credited with being the first of these
practitioners. He used nature’s own elements such as water
(termed water cure), fresh air, exercise, and diet to treat dis-
ease in patients of all ages, including children. The spas that
populate much of Europe and America today have roots in this
movement.

A description of pediatric treatment by Priessnitz is described
in the book Nature Doctors by Kirchfeld and Boyle: A family of
five children all developed scarlet fever. Four were treated by
conventional medicine and died. The father entrusted the fifth
child to Priessnitz, who plunged the child into ice water several
times, after which the child fell asleep. When the child awoke,
the fever was gone, and the child survived the illness.!

Naturopathic practitioners were very popular in the nine-
teenth century. An American newspaper reported that Father
Sebastian Kneipp (1824-1897), one of the practitioners who
popularized Nature Cure in Germany, was the third most
popular person in the world, after the U.S. president and the
German chancellor.!? Kneipp’s influence eventually spread
throughout Europe and the Americas. Another excerpt from
Nature Doctors explains the whole-body approach in a child
with a localized infection: A 9-year-old boy came to Kneipp
with an undefined eye disease, along with anorexia and muscle
wasting. The treatment was two warm baths per week. In addi-
tion, for 4 weeks, the boy was to wear a shirt dipped in cold
salt water for 1 hour. After the 4 weeks, cold baths were given
three to four times per week followed by exercise. Hydrother-
apy, as this is termed, is thought to stimulate our innate healing
abilities.

Benedict Lust (1872-1945), a patient and later a student of
Father Kneipp, is credited with bringing Nature Cure to the
United States. He would later coin the term naturopathy to
describe the combination of water cure and the application of
herbs, vitamins, homeopathy, diet therapy, and sun therapy.
Eventually, vitamins and bodywork such as massage and physi-
cal manipulation techniques similar to chiropractic and osteo-
pathic methods were added to this system.

Naturopathy flourished in the United States in the early
1900s. There were numerous naturopathic schools, with licens-
ing of naturopathic physicians in most states. By mid-century,
however, the trend was drastically reversed because of political
and social movements, and not a single naturopathic school
remained after this time.

In 1908, the Carnegie Foundation commissioned a report
to evaluate U.S. medical schools, known as the Flexner Report,
headed by Abraham Flexner in cooperation with leading

members of the AMA. Before the report, naturopathic,
homeopathic, and “conventional” medical schools had wildly
divergent standards for what constituted a medical education.
Medical degrees of all types could be obtained in 1 to 4 years or
could even be purchased in the mail.

The report favored 4-year schools where classes were taught
by professors and not by practitioners nor the use of clinical
research to determine suitable treatments. At the time, most
naturopathic schools did not conform to this model. The
report’s findings were adopted by the government, and soon
only graduates of schools that were approved by the report were
able to take licensing examinations. This led to the demise of
not only naturopathic schools, but also of homeopathic medi-
cal education programs.

The elevation of science as the way to uncover all truth was
the large social movement at the beginning of the 1900s. The
application of the scientific method was changing everyday life,
and the creation of medicine came out of the mind of scien-
tists. Soon wonder drugs were discovered: antibiotics held the
promise to eradicate all infectious disease, and steroids soon
followed with the hope that pain and inflammation would be
controlled. In this era of science, the natural approach to health
became unpopular, and naturopathy was considered quackery.
By the mid-1900s, no schools of naturopathy existed, and only
a few states still had licensing.

Naturopathic medicine has seen a resurgence in recent years
because of public demand. Many of the conventional medica-
tions that worked so well at first have lost some of their appeal.
The disadvantages of conventional treatments, such as untow-
ard side effects or decreases in effectiveness due to long-term
use, have made the natural approach to pediatric care more
appealing. As a result, CAM therapies are frequently used in
the medical management of disease in children.? Another rea-
son that families may be drawn to natural approaches is paren-
tal dissatisfaction with a child’s physician,® whether it be due to
attitudes that the physician has toward CAM therapies or the
physician’s inflexibility with the vaccination schedule. Parents
often look into CAM therapies when conventional medicine
has not cured the problem but has simply treated symptoms.
For example, the constant development of new asthma medi-
cations have certainly led to a decrease in hospitalizations, but
asthma rates continue to increase.* One might argue that this
is a microcosm of modern medicine; preventing more patients
from needing hospital care does not mean there is a decrease in
sick patients, only a decrease in symptom severity. In the case
of asthma, naturopathic medicine seeks to treat the source of
the inflammation, not just to treat the inflammation itself.

Theory

The principles of naturopathic medicine form the basis for the

naturopathic approach to healthcare, as follows:

+ First, do no harm (primum non nocere): Naturopathic phy-
sicians and medical doctors share this common principle
of practice. For the naturopath, this means primarily using
modalities and medicines that are the least invasive and have
low potential for side effects. This is an important standard
when addressing infants and children, as they are a particu-
larly sensitive population.



+ The healing power of nature (vis medicatrix naturae): The
natural state of the body is health. It is clear that when
given the proper conditions, the body will heal itself, as in
the example of healing a minor cut in the skin. This pro-
cess may be applied to other diseases. Pediatric patients
tend to recover quicker and to a fuller extent than adult
patients, as they do not have to rebound from years of ac-
cumulated improper diet, lifestyle, and exposure to a toxic
environment.

+ Identify and treat the cause (tolle causam): Naturopathic
physicians see symptoms as the reflection of the disease,
not the disease itself. Naturopathic physicians seek to un-
cover the true cause of illness by removing obstacles to
health and supporting the healing process. Symptoms then
subside as the person becomes healthier. The current con-
ventional medical model of disease treatment, such as in
asthma, eczema, or chronic rhinitis, focuses on symptoms
and not the cause. Many conditions that affect the pediatric
population may be treated successfully by simply changing
the diet.

+ Treat the whole person (tolle totum): Illness may have a
variety of etiologies ranging from nutritional, emotional,
physical, mental, or environmental to spiritual problems.
Naturopathic physicians recognize that to truly find health, a
patient must be supported on all possible levels. This embod-
ies the idea of “holism.” Considerations must be given to a
child’s home life, school environment, and social activities,
as it is clear that any of these areas can have significant effects
on a child’s health.

» Doctor as teacher (docere): The word doctor comes from the
Latin docere, which means “to teach.” Naturopathic phy-
sicians strive to teach first by example, and then counsel
patients on diet and lifestyle. The profession prides itself on
its practitioners bringing these principles into their own lives.
Naturopathic physicians often focus on educating the par-
ents of the patients, but there is an equal benefit to teaching
the children as well.

+ Prevention (prevenir): The prevention of disease is far easier
than the treatment. Engaging in a healthy lifestyle has long-
term effects on the patient. It only makes sense that the earlier
in life the interventions are applied, the longer the duration
of optimal health.

The Therapeutic Order, as developed by Jared Zeff, ND,
is a basic approach used by naturopathic physicians to guide
their treatment process using some of the principles of naturo-
pathic medicine. The direction is from least to most invasive,
as follows:

1. Re-establish the basis for health: Remove obstacles to cure
by establishing a healthy regimen.

2. Stimulate the healing power of nature: Use various systems
of health such as botanical medicine, homeopathy, Chinese
medicine, Ayurvedic medicine, nutrition, or psychospiri-
tual counseling.

3. Tonify weakened systems: Use modalities to strengthen the
immune system, decrease toxicity, normalize inflammatory
function, optimize metabolic function, balance regula-
tory systems, enhance regeneration, and harmonize life
forces.
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4. Correct structural integrity: Use therapeutic exercise, spinal
manipulation, massage, and craniosacral therapy to return
the body to optimal structural condition.

5. Prescribe specific natural substances for pathology: Use vita-
mins, minerals, and herbs to promote health.

6. Prescribe pharmacological substances for pathology: Use
pharmaceutical drugs to return patient to a healthy state.

7. Prescribe surgery, suppressive drugs, radiation, and chemo-
therapy: Use aggressive therapies to attempt to maintain
health.

Evidence-Based Information

The increased interest in and use of natural and alternative
therapies has spurred the demand for quality research. To
date, there is a paucity of literature on the specific use of natu-
ropathic medicine in the treatment of children. However, the
body of research that exists for the different therapeutic modal-
ities employed by naturopathic physicians is much larger and
continues to expand.

Along with the increase in demand for alternative and there-
fore naturopathic medicine comes antagonism from some
in the conventional medical field.> The lack of double-blind,
placebo-controlled studies on alternative therapies as compa-
red with pharmaceutical drugs raises concerns among medical
doctors. Opponents claim that the lack of research on alter-
native therapies justifies its exclusion as an effective approach
to healthcare. Naturopathic medicine uses many different
alternative therapies, and there is a large amount of favorable
research on the individual treatments. The prevalence of stud-
ies on single therapies and medicines represents the trend in
research that has been embraced by the conventional medical
field, often fueled by pharmaceutical company funds.

However, naturopathy bases its approach to patient care on
a holistic model, not single therapies. Conducting research on
a multifaceted treatment plan is unlikely to be accepted by the
general medical community, as critics would question which
part of the treatment plan was effective. Powerful pharmaceu-
tical drugs can have profound effects on symptoms and body
functions, in turn producing favorable research findings in the
short term. The lack of knowledge regarding the long-term
effects of many pharmaceutical medications has led to severe
consequences such as in the cases of Pemoline,® Bextra, Vioxx,’
and recently Atomoxetine. The inclination to rely on these
short-term results as the answer to health may not survive the
test of time. It is in the author’s opinion that the research para-
digm needs to be shifted to a long-term, holistic view of medi-
cal treatment and patient care.

Current Pediatric Use

Trained as primary care physicians, naturopathic physicians
may safely and successfully treat a variety of pediatric diseases.
They may use standard diagnostic and traditional techniques
to assess their patients’ conditions, as they are educated in both
natural and alternative medical theories and conventional
medical theories.

Data from 1994 demonstrated the increased use of alter-
native medicine in the pediatric population.® In a recent
analysis of CAM practices in this country by Cherkin et al.,
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10% of children were seen by naturopathic physicians, whereas
only 1% to 4% of children were seen by other CAM provid-
ers.” Research also shows that the interest in CAM is shared
abroad.!® The use of CAM therapies is clearly increasing among
the general patient population,'! including children.'? Because
most parents who use alternative medicine for their children
also use it themselves,'? it may be assumed that the increas-
ing use by adults has had a significant influence on pediatric
practice.

CAM therapies are slowly starting to work their way into
the conventional arena, and more conventional physicians are
using the treatments. Reliable research such as probiotics for
antibiotic-induced diarrhea,'* homeopathy for acute childhood
diarrhea,'>! and riboflavin supplementation in the treatment
of migraines!” has made this an easy transition, showing the
validity and value of these therapies.

Contraindications

Contraindications to naturopathic medicine are specific to
the individual therapies themselves. Most dietary supplements
that are used by naturopathic physicians have low toxicity and
are considered safe. However, regardless of a substance being
referred to as “natural,” anything taken in excess can be harm-
ful, and some medicines used in naturopathy can have consid-
erable toxic effects. It is for this reason that discretion should
be used when treating children, as would be the case with the
use of any treatment, alternative or not.

Botanical medicine

Several botanical medicines should be used with caution or
avoided completely by lactating mothers, because of their
potential toxicity or adverse reactions. Small amounts of these
herbs may be passed in the breast milk, and they may have
stimulating or laxative effects, be irritating to the digestive
tract, or be hepatotoxic or genotoxic!®1? (Box 5-2).

Certain herbs and medications are thought to decrease milk
production in a nursing mother and thus should be avoided.
Bugleweed (Lycopus virginicus), jasmine flowers (Jasminum
pubescens), and sage leaves (Salvia officinalis) may have signifi-
cant effects on a mother’s ability to produce adequate amounts
of milk.

Decongestants such as psuedoephedrine have been impli-
cated in decreasing milk production because of their possible
suppression of prolactin secretion.?’ It would be reasonable
to assume the same effects with herbs that have decongestant
properties, such as ephedra/ma huang, to have similar effects.

Some botanicals should be used with caution or avoided
when directly treating children. Physicians should refer to the
source cited in this text to fully understand appropriate ages
for administration and the effects of each herb. Several species
have locally irritating effects, affect the nervous system, have
a laxative effect, contain essential oils that should not be con-
sumed, or block absorption of nutrients!® (Box 5-3).

Specific plants such as horseradish fresh root (Armoracia
rusticana), watercress (Nasturtium officinale), and mustard
seed (Brassica nigra, Brassica alba, Brassica juncea) have locally
irritating effects when applied to the skin, so prudence should
be used when applying them to children.

Box 5-2

Botanical MedicinesThat Should Be Used
with Caution or Not at All in Lactating
Mothers

Alkanet root (Alkanna tinctoria)

Aloe vera

Basil (Ocymum basilium)

Black cohosh (Cimicifuga racemosa)

Bladderwrack (Fucus vesiculosus)

Borage (Borago officinalis)

Buckthorn (Rhamnus catharticus)

Butterbur (Petasites vulgaris)

Cascara sagrada (Rhamnus purshiana)

Chaparral (Larrea tridentata, Larrea divaricata)

Cincona bark (Cinchona spp.)

Cocoa seeds (Theobroma cacao)

Coffee seeds (Coffea arabica)

Cola seeds (Cola nitida, Cola acuminata)

Colocynth (Citrullus colocynthis)

Coltsfoot (Tussilago farfara)

Comfrey (Symphytum officinale)

Dulse (Rhodymenia palmetto)

Elecampane (Inula helenium)

Ephedra/Ma huang (Ephedra vulgaris)

Frangula (Rhamnus frangula)

Gelsemium (Gelsemium nitidum)

Guarana (Paullinia cupana)

Hemp agrimony (Eupatorium cannabinum)

Joe-Pye weed (Eupatorium purpureum)

Kava kava (Piper methysticum)

Kelp thallus (Nereocystis luetkeana)

Licorice (Glycyrrhiza glabra)

Life root (Senecio aureus)

Ma huang (Ephedra sinica)

Madder root (Rubia tinctorum)

Male fern (Dryopteris filix-mas)

Mate leaves (llex paraguayensis)

Meadow saffron (Colchicum autumnale)

Prickly ash (Zanthoxylum americanum, Zanthoxylum
clava-herculis)

Pulsatilla (Anemone nemorosa)

Queen’s root/queen’s delight (Stillingia sylvatica)

Rhubarb (Rheum palmatum, Rheum officinale)

Rockweed (Fucus spp)

Seaweed thallus (Laminaria spp.)

Senna (Cassia spp.)

Tea leaves (Camellia sinensis)

Tobacco leaves (Nicotiana tabacum)

Syrian rue (Peganum harmala)

Wintergreen leaves (Gaultheria procumbens)

Wormseed (Artemisia cina)

Wormwood (Artemisia absinthium)



Box 5-3

Botanical MedicinesThat Should Be Used
with Caution in Children

Aloe vera

Basil (Ocymum basilium)

Bitter orange peel (Citrus aurantium ssp. amara)
Buckthorn (Rhamnus catharticus)

Camphor tree bark (Cinnamomum camphora)
Cascara sagrada (Rhamnus purshiana)
Celandine root (Chelidonium majus)

Cocoa seeds (Theobroma cacao)

Coffee seeds (Coffea arabica)

Cola seeds (Cola nitida, Cola acuminata)
Eucalyptus leaves (Eucalyptus spp.)

Fennel fruit (Foeniculum vulgare)

Frangula (Rhamnus frangula)

Guarana (Paullinia cupana)

Horsetail plant (Equisetum spp.)

Ipecac root (Cephalis ipecacuanha)

Jamaican dogwood (Piscidia erythrina)
Lobelia (Lobelia inflata)

Ma huang (Ephedra sinica)

Mate leaves (Llex paraguayensis)

Peppermint leaves (Mentha piperita)

Rhubarb (Rheum palmatum, Rheum officinale)
Senna (Cassia spp.)

Tea leaves (Camellia sinensis)

Tobacco leaves (Nicotiana tabacum)
Wormseed (Chenopodium ambrosioides, Chenopodium
antihelminticum)

Yohimbe bark (Pausinystalia yohimbe)

Homeopathy

When used by an experienced practitioner, homeopathy is an
effective mode of treatment and very rarely has any adverse
effects. There are no known contraindications to homeopathic
treatment at this time.

Physical medicine

Manipulative medicine should be performed only by an
experienced practitioner or one who has undergone specific
training in pediatric adjustments. Contraindications to manip-
ulation include local malignancy, local infection, fracture,
inflammatory spondylitis, spondylolisthesis,?! and vertebral
artery vascular compromise. Because routine cervical radio-
graphs taken in an emergency room setting can be unreliable
in detecting fractures in patients with spinal trauma, a com-
plete radiographic series should be performed in those patients
before receiving manipulative therapy.?? Therapeutic massage
is often used as a treatment modality along with manipulative
techniques. The presence of thrombosis is a contraindication
to massage therapy due to the risk of dislodging.??
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Nutritional therapy

Some vitamins and minerals provided in therapeutic doses
can have detrimental effects in patients with certain disease
states, as well as interact with conventional medications. When
supplementing in children, the interactions of each nutrient
should be considered.?* This is by no means an all-inclusive
list, but it addresses some of the most common supplements
encountered in patient populations.

Vitamin C. Large doses may cause intestinal distress
with gas, bloating, and osmotic diarrhea and thus should be
avoided in those with diarrheal illness. Decreasing the dose,
using buffered vitamin C, administering with food, or dividing
the dose into smaller increments can all decrease this effect.
Theoretically, high levels of vitamin C may put patients at risk
for kidney stones in those that have existing renal disease, as
it can increase urinary oxalate levels.”> However, in review
of the literature, doses of up to at least 2 to 4 g/day is well
tolerated by healthy adults?® and has never been shown to
cause nephrolithiasis. Doses up to 10 g/day have been shown
to increase urinary oxalate levels, but within a safe and normal
range.””?8 There are also reports of repeated intravenous
treatments of up to 20 g/day being well tolerated. Patients with
disorders of iron metabolism or iron toxicity should avoid large
doses of vitamin C, as it can enhance iron absorption and keep
iron in a reduced and active state.?’ In addition, patients with
glucose-6-phosphate dehydrogenase deficiency may develop
hemolytic anemia when supplemented with vitamin C.

Thiamin. Intakes of large doses of thiamin have not been
reported to cause toxicity.*°

Riboflavin. Intakes of large doses of riboflavin have not
been reported to cause toxicity.?!

Niacin, nicotinic acid, nicotinamide, niacinamide. Admin-
istration may cause a release of histamine, which leads to the
characteristic “flushing” response as well as pruritus. Therefore
caution should be used in patients with asthma or peptic
ulcer disease. These effects may be avoided by gradually
increasing the dosage or by taking niacin with meals. Aspirin
administration may help reduce this reaction. However, it also
may decrease hepatic clearance of niacin.>? Reports of toxicity
are more prevalent with sustained-release niacin and should
be avoided in pediatric patients.>*-3> Niacin supplementation
has been shown to have adverse effects on glycemic control in
adults with and without diabetes, so the benefit of lipidemia
treatment versus the risks should be weighed individually
for each patient.3®*” Niacin and its other forms should not
be used in conjunction with statin drugs, as this can lead to
rhabdomyolysis.®

Pantothenic acid. Very high doses of vitamin B; may cause
intestinal distress and diarrhea. Otherwise, no adverse health
reports have been reported.®!

Pyridoxine. In this author’s experience, hyperactive chil-
dren may be aggravated by administration of vitamin B, but
this effect maybe alleviated or eliminated with coadministration
of magnesium. Peripheral neuropathy has been reported with
large doses of pyridoxine.

Folate. Large doses of folate may increase seizure activity
in epileptic patients, either by lowering seizure threshold or by
decreasing the effect of seizure medication.*
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Vitamin A. Doses>7500 pg vitamin A are contraindicated
in patients who are of childbearing age, as supplementation has
been shown to be teratogenic.*

Vitamin E. Oral intake of high levels of vitamin E is
contraindicated in patients with vitamin K deficiency, as it can
intensify blood coagulation abnormalities in those patients.*!
This contraindication should be considered especially in
patients on anticoagulant therapy or with malabsorption
syndromes.

Vitamin K. Supplementation can interfere with anticoagu-
lant medications and should be avoided in these patients.

Fish oil. The administration of essential fatty acid
supplements such as fish oil preparations may increase the
international normalized ratio in patients on warfarin or other
anticoagulant therapy.*?
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Acupuncture

History

Acupuncture dates back at least 3000 years. Archeologists have
uncovered acupuncture needles and divination bones with
inscriptions of medical problems from the Shang Dynasty (c.
1000 Bce). The first century BCE saw the emergence of the most
important Chinese medicine classic, the Yellow Emperor’s Inner
Classic, consisting of dialogues between the Yellow Emperor
and learned men of his court. The first part, Su Wen or Sim-
ple Questions, discusses general theoretical questions such as
physiology, pathology, and diagnoses, whereas the second part,
Ling Shu or Spiritual Axis, focuses on clinical application of
acupuncture. This is the oldest Chinese medicine textbook in
existence and is still being referenced by today’s practitioners.
During the Han dynasty (206 Bce-220 ct), the basics tenets of
Chinese medical theory and practice were formulated: the con-
cepts of Yin and Yang, the five phases, channel/meridian the-
ory, various needling methods, an herbal pharmacopeia, and a
relatively sophisticated approach to therapy.!

In the 1700s, missionaries brought ideas of Western medi-
cine to China and returned to Europe with stories of “miracu-
lous healing” with needles. During the latter part of the Manchu
Qing dynasty (1644-1911), acupuncture gradually deteriorated
while Western medicine gradually flourished in China. In 1882
the Qing emperor banned the teaching of acupuncture in the
Royal Medical Academy. Acupuncture resurfaced in the 1940s
when Mao Tse-tung reinstituted Chinese folk medicine for the
massive population. Thousands of practitioners were trained
using The Barefoot Doctor’s Manual.? In the 1950s, China added
electrical stimulation to needles for stronger surgical analgesia.

During the early twentieth century, a French diplomat,
Georges Soulie de Morant, learned Chinese language and
medicine and translated Chinese classics into French, which
began the spread of acupuncture to Europe. American interest
in acupuncture did not begin until 1971, when James Reston, a
New York Times reporter who accompanied President Richard
Nixon to China, published a report about relief of his postop-
erative pain by three acupuncture needles.

For decades the medical community shunned acupuncture,
subscribing to the conclusions from both the American Medical
Association Council (1981) and the National Council Against
Health Fraud (1991) that acupuncture had no scientific basis
and was “quackery” or was “Oriental hypnosis.” It was not
uncommon for acupuncturists to be arrested and prosecuted
for practicing acupuncture.> However, public enthusiasm
continued to explode, and acupuncture became a household

Laser Therapy David Rindge, Detlef Schikora,
Gerhard Litscher

Magnet Therapy Agatha P. Colbert, Deborah Risotti

word in the United States. In 1972 the National Institutes of
Health (NIH) funded the first research on acupuncture, which
compared hypnosis and acupuncture and concluded that the
two disciplines are neurophysiologically different and that acu-
puncture is not hypnosis.*”

In 1976, California became the first state to license acupunc-
ture as an independent healthcare profession. In 1996 the U.S.
Food and Drug Administration (FDA) promoted acupuncture
needles from the investigational and experimental medical
device category to the regular medical-device category.

In 1997, an NIH consensus statement indicated that acu-
puncture has been found to have efficacy in adult postoperative
and chemotherapy nausea and vomiting and in postoperative
dental pain, as well as that acupuncture may be useful as an
adjunct treatment in situations such as addiction, stroke reha-
bilitation, headache, menstrual cramps, tennis elbow, fibro-
myalgia, myofascial pain, osteoarthritis, low back pain, carpal
tunnel syndrome, and asthma.? In 1998, an acupuncture board
for certification was developed.!

Currently, the World Health Organization (WHO) outlines
40 conditions treatable by Chinese medicine and acupuncture:
4 upper respiratory tract disorders, 2 respiratory system disor-
ders, 4 eye disorders, 3 mouth disorders, 12 gastrointestinal (GI)
disorders, and 15 neurological and musculoskeletal disorders.’
At this time, 40 states and the District of Columbia have certi-
fication regulations for acupuncture.!® More than 11,000 acu-
puncturists practice in the United States, with approximately
3000 medical doctor acupuncturists. The American Associa-
tion of Oriental Medicine recommends a mandated national
standard acupuncture training curriculum of more than
1500 hours, whereas some medical doctor acupuncturists
receive a few hundred hours of training, and still some
evidence-based acupuncture techniques are taught to physi-
cians in a single brief session.">!! The number of acupuncturists
is growing rapidly and is projected to quadruple by 2015.12

History of Pediatric Acupuncture

Although pediatric treatments were mentioned in the Nei
Jing,! children were generally considered as adults until the
Han dynasty in the late third century, when medical textbooks
began to include separate chapters on treatment of children.
In twelfth century Song dynasty (1031-1113), the famous child
specialist, Qian Yi, wrote the first pediatric textbook that rec-
ognized children as unique beings with distinctive physiology
and pathophysiology of diseases that merit diagnoses and treat-
ment different from adults.
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During the Ming dynasty in the fourteeth to seventeenth
centuries, pediatrics flourished with formulation of specific
herbal and acupuncture protocols for children and introduc-
tion of preventive measures. In 1534, Wang Luan’s compre-
hensive text You Ke Lei Cui (A Collection of Pediatric Cases)
described the pulse, treatment principles, acupuncture proto-
cols, and herbal formulas for individual pediatric diseases. The
distinguished imperial physician, Xue Liang-Wu, wrote Bao
Ying Cuo Yao (Essentials for the Care & Protection of Infants)
in 1556, which stressed the importance of adjusting the dos-
age of herbal formulas for children according to their age and
size. One of the most famous Ming dynasty pediatricians, Wan
Mizhai, introduced preventive pediatric measures such as
exposing children to sunlight and fresh air, protecting them
from being frightened, and avoiding overfeeding them or giv-
ing them too much medication.

During the last dynasty, the Qing dynasty (1644-1911),
many famous pediatric textbooks were written. Some are still
used as references today: You Ke Liang Fang (Fine Formulas
in Pediatrics) and Dou Zhen Liang Fang (Fine Formulas for
Poxes ¢ Rashes). The twentieth century witnessed the pub-
lication of hundreds of pediatric textbooks and the estab-
lishment of pediatric departments in Traditional Chinese
Medicine (TCM) hospitals. The current trend is toward Inte-
gration of TCM with biomedicine, merging ancient wisdom
with modern technology for comprehensive medical care for
children.'*

Acupuncture Theory

Acupuncture is a complex paradigm with multiple theoretic
approaches that include TCM acupuncture, medical acup-
uncture, microsystems such as hand or ear acupuncture, Five-
Element acupuncture, myofascial-trigger point acupuncture,
and Japanese meridian acupuncture, among others. This text
will discuss in detail the two major schools of thought: the clas-
sical TCM “Qi” model and the modern medical acupuncture
model supported by neurophysiological theories.

TCM acupuncture

TCM incorporates the naturalist philosophy of Taoism, which
posits that man is a microcosm, nature is a macrocosm, and
human health and illnesses follow the laws of nature. The basic
principles in TCM consist of Qi, Yin-Yang opposites and the
Five-Element relationship of organ systems.

The fundamental notion is the flow of Qj, a vital energy or
vital force that has no English equivalent, which is the physi-
ological basis of health and disease. It circulates unidirection-
ally in channels called meridians and is also part of blood and
moves within blood vessels. It permeates organs and tissues, is
behind all physiological processes, and is the defining compo-
nent for all four levels of being: energetic, physical, emotional,
and spiritual.

Qi is the universal energy that links humans to Nature, to all
living things. The two sources for Qi are air and food. Health
is the harmonious, uninterrupted flow of Qi, which follows
the dynamic continuum of opposites of Yin and Yang and the
natural cycles of the five phases, and disease ensues when Qi
flow is disrupted.

The Yin Yang theory posits that everything in humans and
in the Universe can be classified as Yin or Yang. Within the
human body, the Yang components are Qi, physiologic fire
(called Yang), and the Yang organs. The Yin components are
Blood, Fluid, Essence, and the Yin organs. The many universal
correspondences of Yin include woman, femininity, Earth, the
moon, darkness, emotions, and rest; whereas Yang represents
man, masculinity, heaven, the sun, light, intellect, and activ-
ity. The Yin Yang opposites are not absolute opposites, but
are complementary opposites intertwined in a continuum of
change, such that within Yin there is Yang, and within Yang
there is Yin. Night merges into day that merges into night;
within each person are both masculine and feminine qualities
with varying degrees of expression. It is the dynamic balance
between the opposites that keeps all of nature in equilibrium
instead of chaos. Health is defined as the balance of Yin and
Yang, and the various manifestations of diseases are excess and
deficiency states of Yin and Yang.
The organs in the body are grouped as six Yin Yang coup-
lets. The Yin organs carry out physiological processes of pro-
duction and transformation of Qi, and the hollow Yang organs
carry out the lesser functions of storage and of transportation
of Qi.
Intrinsic to the Yin Yang dualism is the theory of the Five
Phases (the Five Elements)—Water, Wood, Fire, Earth, and
Metal—each with numerous physical correspondences such as
voice, taste, and color preferences; emotional correspondences
such as joy and sadness; and metaphorical universal correspon-
dences such as seasons, climate, and direction.
Table 6-1 shows the most common correspondences of the
Five Phases.
The Five Phases interact according to the natural laws
governing nurturance and destruction; therefore the internal
organs interrelate in a “holistic” and not segmental manner.
Each human being, whether adult or child, is intimately related
to everything in the universe, the macrocosm, and yet is unique
within its own universe, the microcosm (Figure 6-1).
Evaluation and treatment of children must take into consid-
eration pediatric physiology and pathophysiology. Children’s
physiology is characterized by (1) “Pure Yang”/maximum
Yang, which means having the maximum potential for growth
and development; (2) Young Yang and Young Yin, meaning
that the child has immature physiology and a weak immune
system such that blood and fluids can easily become out of bal-
ance; and (3) clear visceral Qi, meaning that the Qi within the
organs and channels is pure and strong, uncontaminated by
improper diet and emotions. Unfortunately, because of medi-
cations, improper diet, environmental toxins, and increas-
ing emotional stress, the “visceral Qi” in the modern child is
becoming less “clear,” as evidenced by increased incidence in
children of adult illnesses such as cardiovascular disease and
type 2 diabetes.
Pediatric pathophysiology is characterized by the following:
1. Easy onset of childhood illnesses: Pathogenic influences
can easily enter fragile and immature organs.

2. Rapid transformation: Disease processes can progress
quickly in the immature, underdeveloped physiological
state and can lead to exhaustion of both Yin and Yang.
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Correspondences of the Five Elements

FIRE EARTH METAL WATER WOoD
Yin organs Heart/pericardium  Spleen Lung Kidney Liver
Yang organs Small Intestine Stomach Large intestine Bladder Gallbladder
Triple Energizer
Sense organs Tongue Mouth Nose Ears Eyes
Tissues Vessels Muscles Skin Bone Tendons
Tastes Bitter Sweet Pungent Salty Sour
Colors Red Yellow White Blue/black Green
Sounds Laughing Singing Crying Groaning Shouting
Odor Scorched Fragrant Rotten Putrid Rancid
Emotions Joy Worry/Pensiveness  Grief/Sadness Fear Anger
Seasons Summer Late summer Autumn Winter Spring
Environment Heat Dampness Dryness Cold Wind
Direction South Center West North East
Body types and Pointed features, Large features, Triangular features, Round features, Tall, slender, strong
personal small hands, strong legs, strong voice, strong digestion, bones and joints,
characteristics quick, energetic calm, generous meticulous, loyal, enjoys hard worker
strong willed movement
Qi, yin-yang, and the five elements in the organs. The classical
theory in Nei Jing recognizes approximately 365 points located
on 14 main meridians, or channels, that connect the body in
a weblike interconnecting matrix.!> These channels are not
detectable by ordinary scientific methods.!> Additional acu-
Wood puncture points (both on and off the channel) have been

FIGURE 6-1 The Five Element cycle: the nurturing and destructive
cycles combined. From Loo M: Pediatric acupuncture, Edinburgh,
2002, Churchill Livingstone.

3. Lingering pathogenic Qi: In TCM, even after symptoms of
an illness resolve, pathogenic energy may still linger in the
body, causing further injury to and transformation in the
child. For example, persistent dry cough or recurrent sore
throat with negative streptococcal cultures points to the
energetic residuals of pathogens.

4. Rapid recovery: Fortunately, the majority of pediatric con-
ditions are acute illnesses that tend to involve more su-
perficial responses without complex organ or emotional
involvement that, coupled with relatively clear visceral Qi,
enable children to recuperate quickly.!4

Treatment is directed toward elimination of pathogenic
influences (e.g., heat, cold, dampness), restoring harmony of

added through the millennia, and the total universe of points
has increased to at least 2000.!6 In practice, however, the reper-
toire of a typical acupuncturist may be only 100 to 150 points.
(See Appendix B for general pediatric treatment protocols and
acupuncture meridians.)

Five Element developmental theory

Loo has proposed an original theory of evaluating childhood
development according to the Five Elements,'* which integrates
TCM with conventional developmental theories of Piaget and
Freud, for the purpose of identifying vulnerable organs in dif-
ferent age groups, and the organ of origin of chronic illnesses.
Childhood can be divided approximately into four develop-
mental stages that correlate with the Five Elements, with one
element being predominant in each phase, and gradually tran-
sitions into the next Element in the Five Element cycle.
1. Infancy to early childhood: birth to 2-3 years
Metal (mother of Water) transition into Water phase
2. Early childhood: 2-3 years to 6-7 years
Water transition into Wood Phase
3. Young child to preteen: 6-7 years to 12 years
Wood Phase, transition into Fire Phase
4. Teenage and early adulthood (early 20s)
Fire Phase, transition into Earth Phase
5. Adulthood
Earth Phase, transition into Metal Phase (Middle Age),
Water Phase (Old Age)
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Infancy to early childhood

Metal transition into Water phase. Infancy to early childhood
is Piaget’s sensorimotor phase of development,''”>!18 when
children perceive reality by what they can see, grab, touch, or
put in their mouths. The mother is perceived as part of the self.
Psychologically, Freud defines this stage as a closed monadic,
psychological system—a symbiosis,!'® with the child’s identity
firmly attached to the mother. The child is in the oral phase of
development, with the Id driven by instinct and impulses.!'® In
Chinese medicine, this stage can be characterized metaphori-
cally as the Metal transition to the Water phase of development.
Birth marks the entry of the Corporeal Soul, which resides in
the Lung—the Metal organ. Crying with tears and sadness cor-
responds to the Lung. The vulnerable organs during this phase
are the Lung and Kidney, manifesting as frequent respiratory
illnesses and sensitivity of the brain and nervous system to
insults.

Early childhood

Water transition to Wood phase. Piaget’s Preoperational or
Preconcrete stage describes the child from approximately 2 to
6-7 years of age, embodying specific cognitive characteristics:
egocentrism, illogical transformations, vivid imagination, and
animism.!'17:118:120 This description correlates to the Freudian
anal stage, when basic psychological energy and libido begins to
be invested in the anus.!?5122 Toilet training—the most impor-
tant developmental milestone—can have psychological rami-
fications that can persist into adulthood.!' The neo-Freudian
Dr. Margaret Mahler characterizes the toddler as struggling
with separation-individuation issues.!'® Much of this behav-
ior can be explained by instinctual fear: fear of separation, fear
of abandonment, fear of losing the mother’s love. Fear is the
underlying emotion of enuresis—persistent bedwetting when
toilet training fails.

The preoperational child, like a seed and young sprout,
metaphorically corresponds to many characteristics of both
the Water and Wood Elements, with fear as the correspond-
ing emotion of Kidney. The vulnerable organs in this Water to
Wood phase are the Kidney and the Liver.

Early child to preteen

Wood phase, transition to fire. The early child to preteen is
Piaget’s operational child, who is capable of rationalization,
of learning right from wrong, and of relating to the world on a
more realistic level defined by time and space.!!7-118120 Psycho-
logically, the Freudian Ego—the reality-oriented facet of the
personality—matures.!'7-119122 The child has a sense of self-
awareness, a separate physical identity from the mother and
others so that he is now capable of describing himself or com-
paring himself to others. From the Five Element perspective,
the operational child is a young tree, growing above the ground
with a distinct physical identity. The tree is the Taoist symbol
for man: rooted in Earth, reaching upward toward sky, coming
into being between Heaven, the father, the Yang; and Earth, the
motbher, the Yin. The corresponding Wood organ is the Liver.
The emotions associated with Liver are frustration, irritability,
smoldering anger, and anxiety—the emotions of an impatient,
operational child, of Ego. The Liver Yin houses Hun, the Ethe-
real (eternal) Soul, that influences thinking, reasoning, mental
abilities, and emotions.123

Adolescence and early adulthood
Fire phase, transition into Earth phase. Adolescence and early
adulthood is Piaget’s stage for Formal operation, when the
child progresses from linear to abstract thinking and can make
plans for the future.!!7118120 Psychologically, the child enters
Freud’s Genital phase of development, discovering his sexual
identity.!?> Accompanying dramatic hormonal and bodily
changes are drastic, with fearless behavior manifesting as driv-
ing recklessly and freely experimenting with sex, drugs, and
alcohol. The Fire element predominates in this phase, with the
Shen, the Spirit, and the Mind “housed” in the Heart, enabling
the young adult to perceive the infinite, the eternal, and the
universal. The predominant emotion is the “fiery passion” that
can consume a teenager while he separates from both father and
mother, following his own directions and at times scorching
the Earth.

Adulthood

Earth phase, transition into Metal phase (middle age), Water

phase (old age). Adulthood is the Earth phase, when the adult

can become the nurturer. The middle years correspond to the

Metal phase, while old age declines into the Water phase, and

the life cycle begins again.

The Five Element Developmental Theory is also summa-
rized in Table 6-2.

Application of the Five Element developmental approach.
The importance of the Five Element developmental phase in
chronic disorders is twofold: first, it identifies the vulnerable
Element according to the age and development of the child;
second, it provides a means to trace the Element associated with
the origin of chronic illness. This is especially helpful in sorting
out which Element to treat in complex disorders with multiple
symptoms, such as attention deficit hyperactivity disorder.

The protocol for using the Five Element phases is as
follows:

1. Identify and treat the vulnerable Element that corresponds
to the phase of development (e.g., Wood in the school-aged
child).

2. Identify and treat the origin of the disorder according to the
developmental age of onset. For example, a child who devel-
ops asthma as an infant needs to have Water points treated
along with Lung points, whereas a school-aged child needs
to have Liver points treated along with Lung points (Liver-
Lung in controlling cycle relationship).

3. Identify the corresponding Element during a time of trauma.

4. Preventive and well-child care can be carried out by pro-
phylactically balancing the element of the next phase of
development.

Medical acupuncture—neurophysiological theories

Medical acupuncture explains the effects of acupuncture in
terms of complex and dynamic neurophysiological changes
supported by evidence-based information. The most prominent
theories revolve around acupuncture analgesia, acupuncture
effect on inflammation, immunity, and blood flow; on the
autonomic nervous system (ANS); and regional and functional
specificity of acupoints. Acupuncture has also been found to
affect emotions and may even affect health and diseases at the
human genetic level.
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Five Element Developmental Correspondences to Cognitive and Psychoemotional Phases

FIVE ELEMENT VULNERABLE ~ TAOIST
AGE COGNITIVE PSYCHOEMOTIONAL DEVELOPMENTAL PHASE ORGANS CORRELATION
Birth to 2 years Sensorimotor Oral stage Metal—Corporeal Soul: senses, LU One
Object Permanence Symbiotic relation limbs, movement, “Mother” KI
w/mother of Water SP
Water—beginning of life (seed)
Strong attachment to Mother
(Earth) = identity of one
mother/child
2 to 6 years Preoperational—  Anal stage Water Child: distorted KI One begets
one-dimensional Separation/ perception of reality; fear LR
thinking individuation Water-Earth junction: LU
Egocentric Id—instinctual, to-and-fro, push-pull, SP
Ilogical pleasure principle letting go—holding on
transformations  Fear: letting go, Identity of one (seedling still
Vivid imagination holding on under water) = mother/child
Animism Water transition into Wood
6 years to Concrete Ego formation Wood Child—Taoist tree LR Two begets
preteen operational Reality principle symbolic of man: rooted in HT
rationalization, Gradually more earth, reach upward toward SP
two-dimensional, independent; sky
linear cause- needs guidance Heaven and Earth = father/
effect thinking Still has strong mother, right/wrong, Yin/
identification Yang decision making
with mother Identity of two = mother/child,
Looks to father for father
advice/guidance Hun—Ethereal Soul, resides in
Liver Yin
Wood transition into Fire
Teenage to Formal operational ~Genital phase, sexual ~Fire Child—coming into own HT Three begets
young adult abstract thinking identity identity SP
Drastic changes: Identity of three: father, mother, LR
hormonal, self
physical, Shen—Mind, through Ethereal
emotional Soul—perceives infinity
Preference for peers  Fiery passion
Fearless, reckless, Reckless sparks
rebellious Rebellious—scorches earth,
behavior follows own direction
Sexual identity; Fire transition into Earth
passion
Adult Earth = center, mother = own SP Everything
nurturer and nurturer of HT
others LR
Identity = everything KI, LU

Transition into Metal =
declining years
Water = old age

From Loo M: Pediatric acupuncture, Edinburgh, 2002, Churchill-Livingstone.
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General effects of acupuncture

De-Qi. De-Qi, the characteristic needle manipulation
sensation of acupuncture, usually manifests as numbness,
heaviness, distention, soreness, or a spreading sensation. It is
traditionally considered to be the sine qua non of achieving
clinical acupuncture therapeutic effect.!” However, recent
evidence indicates that even gentle, painless acupuncture
without the De-Qi sensation also can be neurophysiologically
effective, probably working through a local tissue healing effect
and central antistress mechanisms.!®1?

Acupuncture analgesia

Acupuncture has been most widely used for treatment of both
acute and chronic pain, and voluminous research has demon-
strated several neurophysiological mechanisms for induction
of acupuncture analgesia.

Gate theory. The gate theory is one of the earliest explana-
tions of acupuncture analgesia.’>?! The nociceptive signal
from the acupuncture needle is transmitted rapidly via small
myelinated type II and III afferent nerve fibers, inhibiting
or blocking (i.e., “closing the gate”) pain signals that move
more slowly along larger nerve fibers in the same segment
of the spinal cord,?? thus inhibiting the brainstem reticular
formation from receiving the other pain signals.?>>

Biomechanics of acupuncture. The mechanical explana-
tions of needle acupuncture analgesia suggest that needling
produces minute tissue damage, resulting in changes in
circulation or temperature or chemical effects.b?¢ Although
the precise biomechanics of acupuncture action remain largely
unknown, the local and distal responses can be explained by both
ancient theory and modern scientific findings. Acupuncture
effect may be carried out through counterirritation—an old
medical art of causing local tissue irritation to trigger a local
response that can be transmitted to a distal area.”” A recent
randomized controlled trial showed that De-Qi is a measurable
biomechanical phenomenon in that the pullout force used to
remove the needles was greater at acupuncture points than at
control points.?® The same researcher used B-scan ultrasonic
imaging of 12 human subjects to show mechanical tissue
displacement during acupuncture manipulation.?’ Furthermore,
the De-Qi or “needle grasp” sensation is due to the winding of
tissue around the needle during needle rotation; this needle
manipulation transmits a mechanical signal to connective tissue
cells via mechanotransduction, which explains mechanically the
local, remote, and long-term effects of acupuncture.®

Acupuncture and central nervous system analgesia path-
way. Functional magnetic resonance imaging (fMRI), which
is sensitive to cerebral blood flow and cerebral oxygenation
as indices of neuronal activity, and transcranial Doppler
sonography and single photon emission computed tomography
(SPECT) have been widely used to map the effect of acupuncture
on the human brain.”

The analgesic impulses from acupuncture follow a specific
pathway, continuing from the afferent spinal nerves to the
brainstem (periaqueductal gray area), then along the descend-
ing antinociceptive system, including hypothalamic (arcuate)
neurons, the nucleus accumbens, and the mesencephalon,
to the dorsal horn of the spinal cord.'>3! In addition, several

areas of the limbic system have been found to participate in
the nervous system circuit for acupuncture analgesia. Because
it has long been hypothesized that limbic areas encode the
affective-cognitive aspects of pain, the limbic system may be
as important as the descending antinociceptive pathway for
the central nervous system (CNS) mechanism of acupuncture
analgesia.!>17

Acupuncture and neurotransmitters

Opiods. Currently, it is widely accepted that acupuncture acts
as a neuromodulating input into the CNS that activates mul-
tiple analgesia systems and stimulates release of endogenous
opioid neuropeptides, resulting in increased plasma and cere-
brospinal fluid (CSF) levels of opioids.!”27-3233 The endog-
enous opioid peptides or endorphins are grouped into three
classes: enkephalins, f-endorphins, and dynorphin. Antibody
injection technique showed that enkephalins and f-endorphin
are mediators for acupuncture analgesia in the brain, whereas
dynorphins"3* are responsible for blocking incoming painful
signals to the spinal cord.?> Many studies have demonstrated
support for the opioid theory. In one study, pain relief induced
by electroacupuncture (EA) on ST36 and BL60 was dimin-
ished by microinjection of antiserum against f-endorphin.”-3
Intrathecal instillation of antidynorphin and antienkephalin
has also produced blockade of acupuncture analgesia.’>*” In
an animal study from China showing that acupuncture analge-
sia is transferable, the CSF from an acupuncture-treated rabbit
was transferred to a nontreated rabbit, and the recipient rab-
bit demonstrated pain relief, thus giving further support to the
idea that the analgesia is induced by neurochemical transmit-
ters released from the CNS into the CSF.%8

Other animal studies from China indicate that acupuncture
stimulates nuclei accumbens, amygdala, habenula, and peri-
aqueductal gray area, the strategic sites for endogenous opioids
and for morphine analgesia.*® Therefore acupuncture anal-
gesia is mediated through a similar mechanism as morphine.
One study demonstrated that EA on Zusanli ST36 and Sany-
injiao SP6 produced similar pain relief as morphine, as well as
cross-tolerance between acupuncture and morphine.!* Fur-
thermore, acupuncture analgesia can be blocked by naloxone,
a morphine antagonist.13140-43

Other neurotransmitters. Acupuncture’s numerous effects
beyond pain control suggest that f-endorphin is not the only
neuropeptide affected by acupuncture. Acupuncture needling
also causes the pituitary to release adrenocorticotropic hormone
(ACTH), a biological precursor to cortisol, such that blood
cortisol levels increase with acupuncture treatment,*** which
explains the efficacy of acupuncture in treating arthritis and
asthma.!*> Research has now demonstrated increased levels of
vasoactive intestinal peptide (VIP), calcitonin gene-related pep-
tide (CGRP), and neuropeptide Y (NPY) in saliva after acupunc-
ture stimulation.?” fMRI studies demonstrated that EA results in
significantly increased concentrations in the rat brain (specifi-
cally, the occipital cortex and hippocampus) of NPY, neurokinin
A, and substance P.!>4¢ Acupuncture also affects catecholamines.
In a study of both children and adults, serum and urine catechol-
amine metabolites were detected after acupuncture. The needling
of Tai Chong LR3 alone showed a clear increase in indolamine



metabolism.’” Animal studies demonstrate that acupuncture
leads to secretion of serotonin and norepinephrine.*®

Effects on inflammation, immunity, and blood flow

Acupuncture has been found to activate the defense systems. It
influences specific and nonspecific cellular and humoral immuni-
ties; activates cell proliferation, including blood, reticuloendothe-
lial, and traumatized cells; and activates leukocytosis, microbicidal
activity, antibodies, globulin, complement, and interferon. It mod-
ulates hypothalamic-pituitary control of the autonomic and neuro-
endocrine systems, especially microcirculation, response of smooth
and striated muscle, and local and general thermoregulation.*’
Current research points to two possible mechanisms
through which acupuncture exerts antiinflammatory effects: a
decrease in vascular permeability and the modulation of proin-
flammatory neuropeptides. Initial inflammation is due to the
deposition of immune complexes in tissues or vessel walls, lead-
ing to vascular permeability changes that result in edema and
leukocyte extravasation. Acupuncture may inhibit early-phase
vascular permeability, impair leukocyte adherence to vascular
endothelium, and suppress exudative reaction equivalent to
that of orally administered aspirin and indomethacin.!>>0
Recent information demonstrates that acupuncture mod-
ulates mediators of inflammation via common pathways as
analgesia®!: the release of pituitary f-endorphin and ACTH.>?
Acupuncture treatment has been demonstrated to stimulate
humoral immune factors.>*>’ Clinical research has demon-
strated that acupuncture decreases blood eosinophil and serum
immunoglobulin (Ig) E in allergic conditions.”” Animal stud-
ies demonstrated that when acupuncture points corresponding
to human CV2 and HT8 were stimulated, an active humoral
response ensued.’® Acupuncture also significantly enhanced
T-cell population and activities in both clinical and animal
studies.>>%-63 There can be an increase in lymphocyte prolifer-
ation,® in phagocytosis,*»® or in enhanced killer cell cytotox-
icity.%® There may be a close relationship between the Stomach
meridian and mast cell population, because stimulation of many
stomach points seem to result in an increase in mast cells.®’
An animal study using a point that corresponds to BL23, the
human Kidney Shu point, demonstrated increased T-cell
activities.®® Acupuncture can improve immune function in
trauma-induced immunosuppression.®*»*® Noninvasive laser
acupuncture, which is well tolerated by children, was demon-
strated to positively affect both humoral and cellular immu-
nity.>*% Immune response may also be mediated via the ANS,”°
through the release of acetylcholine from the parasympathetic
nerve endings, or through stimulation of the sympathetic ner-
vous system,’! resulting in activation of the release of helper
T cells from the bone marrow.”? In fact, stimulation of Kidney
Shu point BL23 has been demonstrated to stimulate T cells.®
Although acupuncture stimulates immune response as a
protective mechanism, it also appears to exert regulatory effect
on hyperinflammation. Acupuncture seems to be able to mod-
ulate the synthesis and release of proinflammatory mediators
through a common pathway that connects opioids and the
immune system.?”484973.74 A cupuncture-released -endorphin
interacts with some cytokines by diminishing proinflammatory
cytokines such as IL-1p and tumor necrosis factor (TNF)-a
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and by increasing levels of antiinflammatory interleukins such
as IL-e2, IL-2, IL-4, IL-6, and IL-10 levels and plasma IFN-y.?’
Clinical findings of the antiinflammatory effect includes
increasing IL-10 in allergic rhinitis and IL-2 in arthritis*>*® and
inhibiting the expression of proinflammatory cytokines IL-1§
in ulcerative colitis.?”

Acupuncture helps tissue healing by increasing blood flow
centrally and peripherally, thereby carrying oxygen and nutri-
ents to tissues.”> Modern neuroimaging methods have shown
that acupuncture increases cerebral blood flow and cerebral
oxygen supply?»7® and increases visceral and intestinal blood
flow.”” Unilateral needling of a single point, Hoku (LI4),
immediately led to an increase in skin blood perfusion and
to segmental temperature increases that decrease in a cranial-
to-caudal direction.”®7””

Acupuncture and Autonomic Nervous System

Acupuncture also induces ANS functions. f-Endorphin, in
addition to its analgesic effect, is important in regulation of
blood pressure and body temperature. Experimental and
clinical evidence suggest that acupuncture may affect the sym-
pathetic system via mechanisms at the hypothalamic and brain-
stem levels and that the hypothalamic B-endorphinergic system
has inhibitory effects on the vasomotor center (VMC).”87°

Acupoint regional and functional specificity

Research has demonstrated that useful acupuncture points are
mostly motor points or areas adjacent to nerve fibers and nerve
roots.” Recent studies have demonstrated that acupoints can
be linked to specific cerebral regions. One study using fMRI
found that stimulation of a specific acupuncture point located
on the lateral aspect of the foot, traditionally related to vision,
activated an occipital lobe region that was the same area acti-
vated by stimulation of the eye using direct light. Stimulation
of nearby sham points did not result in similar activation.®? An
fMRI study showed that stimulation of ST36/SP6 specifically
activated the orbital frontal cortex and deactivated the hip-
pocampus, whereas GB34/BL57 activated the dorsal thalamus
and inhibited those of the primary motor area and premotor
cortex.?! Other studies show that specific acupuncture points,
but not controls, activate structures of descending antinocicep-
tive pathways and deactivate multiple limbic areas that partici-
pate in pain processing.!”82 The neural activation also appears
to be time dependent. An animal study using manganese-
enhanced fMRI showed that EA on Zusanli (ST36) resulted in
activation of the hippocampus, whereas stimulation on Yang-
lingquan (GB34) resulted in activation of the hypothalamus,
insula, and motor cortex. Activation became less specific after
20 minutes.®

fMRI of nine healthy subjects during acupuncture stimu-
lation of acupoints ST36 (on the leg) and LI4 (on the hand)
resulted in bradycardia, activation of the hypothalamus and
nucleus accumbens, and deactivation of the rostral part of
the anterior cingulate cortex, amygdala formation, and hip-
pocampal complex (i.e., it activates structures of descend-
ing antinociceptive pathway and deactivates multiple limbic
areas subserving pain association).!” EA stimulation of Zus-
nanli ST36 resulted in increased activities in the nucleus raphe
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magnus (NRM). Studies show that NRM is an important posi-
tion in EA analgesia.®

An fMRI animal study found EA on Hegu (LI4) increased
activity in pain-modulation areas in the hypothalamus.®> An
fMRI study on Hegu (LI4) needling in normal subjects on
either hand produced prominent decreases of fMRI signals in
the nucleus accumbens, amygdala, hippocampus, parahippo-
campus, hypothalamus, ventral tegmental area, anterior cin-
gulate gyrus (BA24), caudate, putamen, temporal pole, and
insula, with increases primarily in the somatosensory cortex,
suggesting that acupuncture exerts its complex multisystem
effects through differential modulation of the activity of the
limbic system and subcortical structures.®?

A study of 15 healthy adults showed EA at real analgesic
point Gallbladder 34 (Yanglinquan) resulted in significantly
higher activation than sham EA over the hypothalamus and
primary somatosensory-motor cortex, leading to the conclu-
sion that the hypothalamus-limbic system was modulated by
acupoints rather than at nonmeridian points.3¢

Manual acupuncture versus electroacupuncture. Since the
introduction of EA, studies have found that analgesic effects
of EA are greater and more effective than manual manipula-
tion”#78 and that manual acupuncture and EA appear to
stimulate different CNS areas. An fMRI study of normal adults
found that stimulation with EA at a frequency of 3 Hz on LI4,
Hegu, produced fMRI signal increases in the precentral gyrus,
postcentral gyrus/inferior parietal lobule, and putamen/insula,
whereas manual needle manipulation of the same point pro-
duced prominent decreases of fMRI signals in the posterior
cingulate, superior temporal gyrus, and putamen/insula.®’
EA also increases the tissue content of endorphins.#* When
EA was compared with transcutaneous nerve stimulation
(TENS) without needles, the effects were similar, which sug-
gests that needles are not necessary to produce an acupuncture
effect.187

Frequency specificity of electroacupuncture. Further studies
have shown that EA exerts frequency-specific effects on regions
of the CNS, on the types of neuropeptides released, and on
genetic expressions.

Low-frequency EA stimulates neurons of the arcuate
nucleus of the hypothalamus (ARH) not found with high-
frequency EA.*° Low-frequency EA (e.g., 2 Hz) accelerates the
release of enkephalin, endorphin, and endomorphin, whereas
100-Hz EA selectively increases the release of dynorphin. A
combination of the two frequencies produces a simultane-
ous release of all four opioid peptides, resulting in a maximal
therapeutic effect. This finding has been verified in animal
studies”®! and in clinical studies of patients with various kinds
of chronic pain, including low back pain and diabetic neuro-
pathic pain.”? Low-frequency EA resulted in a significant rise of
CSF B-endorphin®? and seems to be able to confer long-term
pain relief.>

Acupuncture and emotions

For thousands of years, acupuncture has successfully treated
emotional conditionsbased onthe Five Elements’emotional cor-
respondences to the organsand meridians. Currentbiomedicine
hypothesizes functional impairment of the monoamine

systems in CNS as the causative factor for the development
of depression. Pharmacological manipulations of the mono-
aminergic neuronal system using tricyclics and monoamine
oxidase inhibitors produced promising therapeutic effects as
well as certain unwanted side effects, which urged the search of
a physiological means to activate the central monoamine sys-
tems. Evidence from animal experiments show that acupunc-
ture or EA is capable of accelerating the synthesis and release
of serotonin (5-HT) and norepinephrine in the CNS. Clinical
data indicate that EA is effective in treating depressive patients
and is at least as effective as and has a higher therapeutic index
than tricyclic amitriptyline.®> Studies of acupuncture treat-
ment of patients with chronic pain syndrome demonstrated
improvement in both pain and psychiatric symptoms that cor-
related with higher plasma concentrations of plasma meten-
kephalin.®®

Genetic effects of acupuncture

The variation in opioid release by acupuncture may occur at
the genetic level,>1? as animal studies have demonstrated that
2-Hz EA induced a more extensive preproenkephalin (PPE)
messenger ribonucleic acid (mRNA) expression than 100-Hz
EA but had no effect on preprodynorphin (PPD) mRNA
expression, which was significantly increased by 100-Hz EA
stimulation.?”%8

Pediatric Acupuncture: Evidence-Based Information

Numerous surveys show that, of all the CAM therapies, acu-
puncture has the largest body of literature and has the most
credibility in the medical community.'>°%-191 During the past
decade, there has been a worldwide increase of studies on acu-
puncture treatment of children. An entry of “acupuncture,
children” on Medline resulted in 220 citations between 1995
and 2005 and 432 citations in the 35 years between 1960 and
1994. However, many are clinical reports or studies with poor
methodologies that are not accepted by the medical commu-
nity. The majority of the studies are conducted in China, and
some are from Europe and the Middle East, with very few stud-
ies or reviews from the United States. Even randomized clini-
cal trials (RCTs) are often considered inadequate because of
insufficient sample size, poorly defined or imprecise outcome
measures, vague enrollment criteria leading to heterogeneous
study groups, and inadequate follow-up.

Acupuncture faces numerous specific research difficulties
that include (1) blinding the acupuncturist; (2) sham versus
control treatments; (3) assessment of placebo effects; (4) bias
of the acupuncturist in expecting positive results; (5) variety of
acupuncture modalities (e.g., EA versus manual acupuncture,
laser, moxa); (6) correlation of uniform conventional diagno-
sis and treatment with varying TCM diagnoses and treatment
(e.g., 100 patients with asthma may have numerous different
TCM interpretations, necessitating individualized treatments);
and (7) level of experience and competence of acupuncturists
performing the studies. Despite these difficulties, there is still
strong continual interest in acupuncture research, as acupunc-
ture has measurable physiological effects that can be replicated
clinically and in the laboratory. The multitude of research data
presented in the previous section is applicable to adults and



children. Most likely the coming years will witness increasing
evidence-based support for acupuncture treatment of child-
hood illnesses. Currently available data will be presented with
each condition.

Current Pediatric Use of Acupuncture

In China and in many Asian countries, acupuncture is used
to treat an entire spectrum of childhood illnesses, ranging
from mild respiratory ailment to neurological disorders such
as seizures and autism to affective disorders. Acupuncture
and TCM are often integrated into biomedical pediatric care.
Pediatric acupuncture is slowly being introduced to Europe
and the United States. The only mention in the current
Nelson Textbook of Pediatrics is improvement of pain with
acupuncture. !0

In 1998, Children’s Hospital Boston established the first
Center for Holistic Pediatric Education and Research (CHPER),
a CAM multidisciplinary team that provides clinical services,
education, and research. Acupuncture and massage therapies
were incorporated into a clinical practice guideline.!®? Other
university centers have gradually established pediatric integra-
tive centers, although referrals to acupuncture may be ten-
tative. One explanation for this hesitancy is the concern of
pediatricians that children would not accept acupuncture. A
recent study of 50 adolescents with chronic, severe pain indi-
cated that the patients found needle acupuncture treatment to
be pleasant and helpful.'®> Furthermore, with the increasing
usage of non-needle, noninvasive acupuncture such as mag-
nets and laser acupuncture, which are well accepted by even
young children,'* pediatric acupuncture can be widely applied
to children of all ages with a wide range of conditions. Recent
studies indicate that U.S. children have begun to seek acupunc-
ture treatments for a broad spectrum of illnesses beyond pain
and musculoskeletal disorders.!

Contraindications

Acupuncture is usually considered to be a reliable safe modal-
ity with few side effects when practiced by an experienced prac-
titioner who follows strict hygiene precautions.!9>19 Mild side
effects to needle acupuncture include pain during insertion or
after withdrawal of the needle; minor bleedings or hemato-
mas; and nausea. Syncope, or orthostatic dysregulation, occurs
in about 1% of patients and can be prevented by treating the
patient in a supine position, especially in the first treatment ses-
sion.107-19 Ear acupuncture with permanent needles can cause
chondritis or perichondritis.!?” It has been estimated that 3%
of the world population is infected with the hepatitis C virus.!10
Needle acupuncture with inadequate hygiene is a risk factor for
the infrequent development of hepatitis.!?”-1%° Acupuncture
can mask symptoms of cancer and tumor progression, so it is
very important for the acupuncturist to have full knowledge
of the clinical stage of the disease and the status of chemo-
therapy.!!! Pneumothorax, septicemia, and severe injuries of
peripheral nerves and blood vessels are very rare.!07:10%112,113
Most serious adverse events caused by acupuncture reported
in journals seem to be due to negligence.!

Contraindications for acupuncture include valvular heart
disease (the potential for development of endocarditis),
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wound-healing disorders, immune deficiency (including pati-
ents on cytotoxic drugs), coagulation defects, an unstable spine,
and lymphedema.!0719%111' When treating an adolescent girl, it is
important to make sure she is not pregnant. Although pregnant
women frequently receive acupuncture in China, pregnancy is
considered a contraindication in the Western world.!?®

Laser light should not be used on bony-growth endplates
in growing children, fontanelles of infants, warts or any rap-
idly growing skin lesions such as cancerous growths, or the
eyes because laser can cause retinal damage. Laser acupuncture
should not be use in children taking cytotoxic drugs.'!®

There are several precautions with placement of magnets
on acupoints. A child wearing magnets should not come into
close contact with an adult with a pacemaker. It is also impor-
tant to avoid magnet contact with credit cards and computers.
When parents apply magnets for home treatments, it is very
important that there be no possibility of accidental ingestion of
magnets, which can result in intestinal fistula.!1¢

Aromatherapy

Aromatherapy, as with many other CAM therapies, stems from
ancient practices that are now being applied to modern cir-
cumstances. Aromatherapy refers to the use of plant extracts,
known as essential oils, for their action on the body, mind, and
spirit, and has been used in a wide range of situations includ-
ing esthetics, cosmetics, spiritual practices, and healthcare
(Table 6-3). The term aromatherapy was coined by Gattefosse,
a French cosmetic chemist, because all the essential oils are vol-
atile and therefore aromatic.! Although many people infer that
smell or inhalation is the method of administration, essential
oils are also delivered by topical application and oral ingestion.
To separate the modern use of essential oil for therapeutic pur-
poses from other uses, the terms clinical aromatherapy, medical
aromatherapy, and essential oil therapy have been proposed.>?
Because aromatherapy involves the use of a plant product,
others consider it to be a type of herbal medicine.! This dis-
cussion covers the history and current practices in the field of
aromatherapy.

Historical Background

For thousands of years plants and their extracts, including
essential oils, have been used in religious rites, perfumery,
hygiene, and medicine. Historical records have established the
use of essential oils from ancient civilizations through the Mid-
dle Ages to the modern era. There is evidence of the distillation
of essential oils in Egyptian temples. Documents from ancient
Greece, China, and India refer to medicinal uses of essential
oils.l? Records indicate that the twelfth-century Benedictine
abbess Hildegard of Bingen used lavender essential oil, and
European herbal texts from the sixteenth century refer to the
use of essential oils.}*

Modern aromatherapy developed with a focus on the
treatment of wounds and infectious diseases. In the late 1800s
it was noted that the incidence of tuberculosis was lower among
the workers who processed plants in the flower-growing dis-
tricts of France.! This led to investigation of the antimicro-
bial and wound-healing properties of essential oils in the late
nineteenth and early twentieth centuries.»>*° Gattefosse used
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Essential Oils Commonly Used for Children

COMMON NAME

PLANT NAME

USES

Sedative, mentally uplifting, and antiseptic. Used for relaxation. Bergamot may cause
reaction with sun; use bergapten-free product.

Sedative and antispasmodic. Children often do not like the smell. It can be blended with
bergamot, lavender, or mandarin.

There are many species of eucalyptus. Globulus (blue gum) and smithii (gully gum) have
analgesic, antibacterial, and decongestant properties.

Soothing and an expectorant. Used for respiratory conditions.

Balances the nervous system. Useful for skin conditions and has been used as an

Stimulant, digestive aid, and analgesic. Although peppermint and spearmint are more
often chosen by children to use to control nausea, ginger is also useful.

Sedative, analgesic, and antiseptic. Lavender is considered to be one of the most useful
essential oils. It is gentle with a pleasing smell and helpful in many situations.

Stimulating, alerting, and antiseptic. It is a pleasing scent to most children and can serve

Stimulating, alerting, and analgesic. Lemongrass feels warm when placed on the skin and
is useful for musculoskeletal pain.

Bergamot Citrus bergamia
Chamonmile, Chamaemelum nobile
Roman

Eucalyptus Eucalyptus sp.
Frankincense Boswellia carteri
Geranium Pelargonium

graveolens insecticide.
Ginger Zingiber officinalis
Lavender Lavandula

angustifolia
Lemon Citrus limon

to decrease nausea.

Lemongrass Cymbopogon citratus
Mandarin Citrus reticulata

Marjoram, sweet

Orange, sweet

Origanum majorana

Citrus sinensis

Sedative, relaxing, and antiseptic properties. Improves digestion.

Analgesic, antiinflammatory, and balances the nervous system. Especially good topically
for musculoskeletal pain.

Relaxing, antispasmodic, and antiseptic. This is a pleasant and familiar smell that appeals
to many children.

Stimulating and alerting, analgesic and digestive. It is often recommended for headache
pain and nausea. Some texts suggest that it may be overstimulating in children

Stimulating and alerting, analgesic, and antiseptic. It often feels warms when placed on
the skin and is good for musculoskeletal pain and tension headaches.

Antiseptic, antiinflammatory, and a hormone balancer. Rose is also thought to have
spiritual qualities. In its pure form rose is often quite expensive.

Sedative, antiseptic, expectorant, and decongestant. Its woody odor is sometimes more

Antiseptic and stimulant. Its primary use is for prevention and treatment of infection.
Because the smell is medicinal, it is often combined with other essential oils such as
bergamot, lavender, lemon, or rosemary.

Stimulating and digestive. Helpful for nausea, especially in younger children in whom
peppermint might be too stimulating.

Antiseptic, antispasmodic, expectorant, and stimulant. It is useful for respiratory
infections. Some texts caution against its use in individuals with high blood pressure.

Peppermint Mentha piperita
younger than 7.
Rosemary Rosmarinus officinalis
Rose otto Rosa damascena
Rosa centifolia
Sandalwood Santalum album
appealing to boys.
Tea tree Melaleuca alternifolia
Spearmint Mentha spica
Thyme, sweet Thymus vulgaris
Ylang ylang Cananga odorata

Sedative and soothing. it has a strong, sweet smell that is very appealing to some and
overwhelming to others.

From Battaglia S: The complete guide to aromatherapy, Virginia, Queensland, Australia, 1995, The Perfect Potion; Keville K, Green M: Aromatherapy: a complete guide to
the healing art, Berkeley, Calif, 1995, The Crossing Press; Price S, Parr PP: Aromatherapy for babies and children, San Francisco, 1996, Thorsons; Price S, Price L: Aroma-
therapy for health professionals, Edinburgh, 1995, Churchill Livingstone.

essential oils in the treatment of injured soldiers in World War 1,
and Dr. Jean Valnet used them in the French Indochina war
(1948-1959).! The antimicrobial properties of essential oils
continue to be a source of interest and are undergoing resur-
gence with the increase of antibiotic-resistant bacteria.> The
clinical or medical use of aromatherapy was pioneered by
Dr. Paul Belaiche, a professor of phytotherapy at the Univer-
sity of Paris Nord, leading to its use by conventionally trained

physicians in France. Additionally, Henri Viaud, an essential
oil distiller, established the first guidelines for purity, which
also opened greater options for clinical use.

The practice of aromatherapy in Europe and the United
States varies. In France, aromatherapy developed as a part
of accepted medical practice and is largely used within the
context of general medicine and medical specialties. Medi-
cal professionals are trained in aromatherapy as part of their



practice, and there is no separate aromatherapy profession. Oral
use by prescription is common.® In the United Kingdom and
other English-speaking countries including the United States,
the practice of aromatherapy developed with a focus on exter-
nal applications such as aromatherapy massage and inhalation
techniques. Instead of treatment of specific disease processes,
the primary concern has been on symptoms such as pain, nau-
sea, and anxiety and general well-being. Although health pro-
fessionals, primarily nurses, have incorporated aromatherapy
into their practice, a separate profession of aromatherapists has
developed.® In the United States, aromatherapy has expanded
to include a variety of physical, emotional, and spiritual states.”
The National Association for Holistic Aromatherapy (NAHA)
is a U.S. organization that brings together individuals prac-
ticing aromatherapy by offering education and training and
publishing the Aromatherapy Journal. International journals
on aromatherapy include the International Journal of Aroma-
therapy, Aromatherapy Today, and the International Journal of
Clinical Aromatherapy.

Theory

Essential oils are complex mixtures comprising more than 100
organic chemical compounds.>® Most of these compounds
are terpenes or phenylpropanes including alcohols, aldehydes,
phenols, esters, and oxides.>*° Categories of essential oils
share similar properties based on their chemical components.
For example, essential oils higher in esters such as rosemary
(Rosmarinus officinalis) or clary sage (Salvia sclarea) are anti-
spasmodic and calming, whereas those higher in monoterpenic
phenols and alcohols such as thyme (Thymus vulgaris), oregano
(Origanum vulgaris), or geranium (Pelargonium graveolens) are
antimicrobial >>°

In plants, essential oils are chemical messengers that serve
to both protect the plant and restore balance after injury. The
various combinations of organic molecules that compose a
single essential oil lead to unique traits (such as either attract-
ing or repelling insects) that are needed for the plant in which
they function. In clinical use, the essential oils have been found
to have qualities that are useful for humans, including anal-
gesic, antiseptic, sedative, alerting, antispasmodic, mucolytic,
and insecticidal properties.>* Because each essential oil is com-
posed of a number of compounds in different proportions, a
single essential oil may have a range of physiological effects.
The alcohol portion of an essential oil is antiseptic, gentle to
the skin, and calming, whereas the phenol can be a skin irri-
tant, antibacterial, and mentally stimulating.? An example is
the essential oil true lavender (Lavandula angustifolia), which
is an analgesic, antibacterial, and antiinflammatory as well as a
sedative. %10

The plants from which essential oils are obtained are grown
worldwide under a variety of conditions. There is always some
variation in the chemical profile of an essential oil because of
changes in climate, growing conditions, and the age of the
plant when harvested.® There may also be a variation in chemi-
cal composition of a plant resulting in different wild strains
known as chemotypes.®!! Chemotypes of some plants vary sub-
stantially in the chemical composition of the essential oil. A
prominent example of this is rosemary (Rosmarinus officinalis),
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of which there are three chemotypes. The borneol type, which
contains a higher amount of camphor, is grown in Spain and
the former Yugoslavia; the cineole type has a high cineole con-
tent and is grown in Africa; and the verbenone type is high in
verbenone and is grown in France and Corsica (Schnaubelt).
Another concern is adulteration of products due to inorganic
fertilizers and pesticides; organic cultivation is recommended
but not yet common.

A source of confusion to many users of aromatherapy is
that a single common name may be applied to more than one
plant type. For example, there are many types of eucalyptus,
including globulus, radiata, and citridora, all of which have
different profiles. True lavender (Lavendula angustifolia) may
be confused with spike lavender (Lavendula spica), two very
different essential oils. True lavender is used for calming and
analgesia, whereas spike lavender is stimulating and used as an
expectorant.

Once the plants have been harvested, the essential oil is
extracted by means of steam distillation, expression, solvent
extraction, or enfleurage (transfer of the essential oil from
flower petals to fat). Of these methods, steam distillation is the
most common overall, and expression is most commonly used
to obtain essential oils from the peels of citrus fruit. When the
essential oil has been extracted, quality-control testing is done
by gas chromatography. The percentage of each constituent
in the tested essential oil creates a chemical signature, which
is then compared with a standard for that particular essential
0il.#>8 Each batch of essential oil should approximate the stan-
dard; however, a degree of variation is expected.

Essential oils can be applied topically, ingested, or inhaled.
In the United States, most clinical aromatherapy is applied
topically or inhaled. In many countries oral administration
is limited to healthcare providers with prescribing authority.?
When applied topically, the essential oil has a direct action at
the site and is absorbed into the local tissue. When applied to
wounds or infections, the essential oils exert surface antimicro-
bial effects. Because the essential oils are lipid soluble, they are
readily absorbed through the skin, resulting in a deeper local
effect (e.g., reduction of muscle spasm) and are absorbed into
the bloodstream. At any given time, essential oil absorption
will be affected by local and systemic circulation, condition of
the skin, surface area of the application site, and application
methods (e.g., use of massage or heat).>!? Because the skin of
infants and young children is more permeable and more sus-
ceptible to irritation, dilution of topical essential oils to 0.05%
to 1% is recommended.?

Inhaled essential oils have a direct action and are absorbed
systemically. When inhaled, the essential oil exerts an action on
the mucous membranes of the nasopharnyx, trachea, and lungs,
resulting in the opening of airways and nasal passageways,
drainage of the sinuses, and an antimicrobial effect on mucous
membranes. Additionally, CNS function is affected, which
forms the primary bases for the use of essential oils for men-
tal calming or stimulation. The exact mechanism for the CNS
response is unclear, but two schools of thought exist.® The first
is indirect: the essential oil molecules are thought to trigger the
olfactory nerves, which in turn send chemical messages to the
brain. The second is direct: the essential oil is absorbed into
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the bloodstream through the olfactory membranes. In either
case, the primary action in the CNS is thought to be on the
limbic system, where the essential oils exert an influence on the
amygdala, hippocampus, thalamus, and hypothalmus, which
are key structures in the modulation of emotion, arousal, and
memory. Additionally, independent of the specific essential
oil, smell evokes memories and associations. An individual’s
response to specific essential oils is often varied based on
experience with or reaction to a specific smell. Because of the
volatile nature of the essential oils, some element of inhalation
is always present, even in topical application.

Measurement of the level of absorption of essential oils into
the systemic circulation has been attempted, but true bioavail-
ability is not known.? Analysis of the absorption of essential
oils is complicated by the heterogeneous chemical structure,
as each essential oil is composed of many compounds. Usually
the analysis is done by choosing the two or three constituents
that comprise the bulk of an essential oil. For example, in an
analysis of the absorption of true lavender (Lavandula angus-
tafolia), plasma concentrations of two components, linalool
and linalyl, were measured (which together comprise 54% of
lavender). After application to the skin in a 2% solution, 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 was reached
at 20 minutes. Neither component was detected at 90 min-
utes.® This analysis indicates that components of essential oils
are absorbed systemically, at least in low levels.

Predicting the level of absorption for an individual essential
oil is difficult. Individual characteristics (e.g. skin condition,
circulation), size of the area of application, and the dilution of
the essential oil are all factors. Additionally, the carrier oil in
which the essential oil is diluted may affect the absorption rate.
Finally, once the essential oil is absorbed, it may be affected
by or may have an effect on other medications or herbal rem-
edies, but little information on those potential interactions is
available.

Evidence-Based Information

A substantial number of articles and books are devoted to the
use of aromatherapy, but there is a lack of clinical trials in
adults and still fewer in children. The effort to conduct aro-
matherapy research is growing but shares the same problems
that plague other CAM studies: lack of funding, difficulty in
developing a placebo, and difficulty in obtaining an adequate
sample and in minimizing variables.!* Additionally the varia-
tion in aromatherapy products, methods of administration,
and dosing creates another level of complexity. The problems
associated with aromatherapy research were demonstrated in a
review of 12 aromatherapy research trials on reduction of anxi-
ety.!* Although all of the studies suggested positive effects, the
sample sizes were small and aromatherapy interventions were
sometimes mixed with a massage intervention. It was also dif-
ficult to compare the trials because of the variation in method-
ologies. Without a wide body of research data, aromatherapy
is largely based on experiential and anecdotal evidence. This
does not discount its use, but clearly more controlled studies
are needed and would be of benefit in delineating those condi-
tions for which aromatherapy is most beneficial.

Aromatherapy is recommended for many conditions owing
to the large number of essential oils and the variety of proper-
ties attributed to each oil. These include promoting comfort
and relieving pain, fostering relaxation and decreasing anxiety,
improving mental function and alertness, managing symptoms
such as nausea and insomnia, and treating infection and dis-
ease states. Aromatherapy is used to enhance wellness, as well
as for chronic and palliative care. In order to describe which
therapies are appropriate for treatment of specific medical con-
ditions, a survey was conducted on professional organizations
that represented a single CAM therapy. Ten aromatherapy
professional organizations responded and rated the top five
conditions most appropriate for aromatherapy as being anxi-
ety/stress, musculoskeletal conditions, insomnia, headaches/
migraine, and hormonal problems.!>

Aromatherapy, either alone or coupled with massage, has
been used for the management of many types of pain, includ-
ing arthritis, headaches, and musculoskeletal pain.>!>-17 When
used for pain management, the essential oils are applied topi-
cally and those oils with either antispasmodic or rubefacient
properties are considered the most effective agents. A rube-
facient effect is one in which mild local skin irritation results
in vasodilation; rubefacients often feel warm or tingly when
placed on the skin. Essential oils that have this effect include
rosemary (Rosmarinus officinalis), black pepper (Piper nigrum),
and sweet marjoram (Origanum majorana). Other essential
oils useful for pain management include peppermint (Mentha
piperita), true lavender (Lavandula angustifolia), and Roman
chamomile (Chamaemelum nobile).

Aromatherapy has long been used for its effect on mental
and emotional states. Based on chemical composition and
individual reaction, some essential oils are anxiolytic or sedat-
ing whereas others are mentally stimulating. When used for
this purpose, the essential oil is administered by inhalation.
This is achieved either by inhaling the essential oil from the
bottle, placing a few drops on a tissue or cotton ball to allow
passive vaporization, or mixing the oil in a solution and dif-
fusing it with a spray bottle. Additionally, diffusion devices
that aerosolize the essential oils with either heat or puffs of
air may be used. A number of essential oils are described as
having calming or sedative properties, including true lavender
(Lavandula angustifolia), bergamot (Citrus bergamia), ylang-
ylang (Cananga odorata), and sweet orange (Citrus sinensis).
Essential oils that are alerting include peppermint (Metha
piperita), lemon (Citrus limon), ginger (Zingiber officinalis),
and basil (Ocimum basilicum).

Studies of aromatherapy are often conducted in settings
in which it is difficult to control variables and in which more
than one outcome is evaluated, such as the impact of an essen-
tial oil on pain, anxiety, and sleep. Many such studies have
been carried out in adult cancer care and palliative or hospice
care. In these settings the focus is primarily on comfort and
symptom reduction, and results have been mixed. Ten stud-
ies of aromatherapy massage in cancer and palliative care were
reviewed recently. The 10 studies were either RCTs, controlled
before-and-after studies, or interrupted time-series studies
that measured patient-reported levels of physical or psycho-
logical distress or quality of life.!® The reviewers concluded



that massage and aromatherapy confer short-term benefits on
psychological and physical symptoms, but evidence is not clear
whether the addition of aromatherapy offers an advantage over
massage alone.

In a single study conducted on 103 adults in palliative care,
a comparison was done between massage with and massage
without the addition of Roman chamomile (Chamaemelum
nobile) essential oil. Subjects were randomly assigned to either
the massage alone or the aromatherapy massage group, and
there was no blinding for the smell of the aromatherapy, nor
was there a control group. Measures included a symptom
checklist and an anxiety scale. Anxiety was reduced for both
groups, but improvement of the symptom scores reached
statistical significance for only the aromatherapy massage
group.'® Another study of 46 subjects at a palliative-care day
center compared subjects receiving standard care with those
who also received aromatherapy massage. Subjects rated
mood, quality of life, and physical symptoms. The measures
improved in both groups, with no statistical significance
between groups.?’ Finally, 42 subjects in a hospice setting
were enrolled in an RCT of the effects of massage and lavender
essential oil on pain, depression, anxiety, quality of life, and
sleep. Subjects were randomly assigned to one of three groups:
massage, massage with lavender essential oil, and no interven-
tion. There were no group differences for pain, anxiety, or
quality of life. Sleep scores improved with both massage and
aromatherapy massage, and depression scores improved with
massage.?!

Essential oils for the treatment of GI problems including
functional dyspepsia, irritable bowel syndrome (IBS), and nau-
sea have also been topics for research, including pediatric stud-
ies. Essential oil of peppermint is an important constituent of
a number of OTC products for GI problems. Pittler and Ernst
did a review and metaanalysis of eight randomized studies of
the peppermint’s effects on individuals with IBS.?? They con-
cluded that many studies had design issues and the results were
mixed. Results were more favorable in a randomized, double-
blind, control trial of 50 children older than 8 years. All subjects
met the Manning or Rome criteria for IBS and received either
peppermint oil in an enteric capsule or a placebo for a period
of 2 weeks. The children receiving the peppermint showed
significant improvement in severity of pain and no significant
difference in other GI symptoms such as abdominal rumbling,
distention, belching, or gas. No adverse drug reactions were
reported. The investigators concluded that peppermint oil is
useful for the treatment of IBS-related pain in children.?

Nausea is seen frequently in the clinical setting and is most
often associated with recovery from surgery and anesthesia
or is related to other medications such as analgesics or che-
motherapy. Essential oils that have been described as helpful
for the relief of nausea include peppermint (Mentha piperita),
ginger (Zingiber officinalis), spearmint (Mentha spicata), and
fennel (Foeniculum vulgaris).">> In two studies of postopera-
tive nausea in adults, the results were mixed. An RCT of 18
patients undergoing gynecological surgery were divided into
three groups: control, placebo (peppermint essence), and
experimental (peppermint essential oil). There was a statisti-
cally significant reduction in nausea in the group that received
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peppermint essential oil; however, this study had a small sam-
ple size and the type of surgical procedure was not controlled.?*
Peppermint essential oil, isopropyl alcohol, and normal saline
placebo were compared for their effects on 33 adults in a post-
anesthesia recovery unit. Subjects were randomized into inter-
vention groups after they reported nausea. All subjects’ nausea
decreased, with no difference among groups. The authors
postulated that controlled breathing patterns used with the
administration of the intervention may have provided a ben-
eficial effect on nausea that was greater that any effect from the
essential o0il.?>

Current Pediatric Use

As the trend for increasing use of CAM continues, it would
follow that the use of aromatherapy will also increase. The use
of CAM therapies for children in general pediatric care as well
as those with chronic conditions continues to rise. Recently,
in three separate studies, the use of CAM for children was
reported as 33% by parents in a primary care setting, 56% by
parents of a child with cerebral palsy, and 32% by parents of
children with cancer. Additionally, parents reported that they
are more likely to use CAM for their children if they use it for
themselves. Aromatherapy massage was one of the commonly
used therapies for children with cancer, whereas massage with-
out indication of aromatherapy was high for the other two
groups.26-28

Although there is more clinical research on aromatherapy
in adults, practitioners of aromatherapy have recommended
essential oils for children for many years.">* Authors of aro-
matherapy texts suggest lower doses for children and some
restrict the use of specific oils, but generally aromatherapy is
used across the lifespan.’® Aromatherapy has been found to
be useful for comfort and symptom reduction in chronic pain
and in pediatric palliative care.>!%3! Essential oils considered
to be particularly gentle and appropriate for young children
are true lavender (Lavandula angustifolia), Roman chamomile
(Chamaemelum nobile), neroli (Citrus aurantium), mandarin
(Citrus reticulata), sandalwood (Santalum album), palmarosa
(Cymbopogon martinii), geranium (Pelargonium graveolens),
and sweet orange (Citrus sinensis).»3!

Contraindications and Safety

Although essential oils are generally considered to be relatively
safe, a number of issues should be considered, especially when
working with children. Allergic reactions and sensitivity are
possible, skin reactions can occur, and accidental ingestion and
poisoning is a concern. Potential interaction with medications
are not well researched or understood but should be considered
for children with chronic illness. As with many CAM therapies,
there is the danger that parents assume the products are com-
pletely safe and therefore do not use reasonable discretion.
Safety data with essential oils is somewhat limited. Most
of the testing has been on determining the LDs, the point at
which 50% of subjects die from either oral or dermal exposure.
This is based on animal testing, largely rodents, who have dif-
ferent skin and internal characteristics than humans.? LD5, for
most essential oils exceeds the quantity in a bottle of essential
oil and is much higher than dosage recommendations. Essential
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oil safety can also be evaluated by studying case reports of poi-
soning in humans. Based on this data, most of the essential
oils have been found to be safe in the small quantities (1 to
5 drops) in which they are usually suggested. However, aro-
matherapists will sometimes use novel essential oils. These are
essential oils of new chemotypes for which there may not be a
safety analysis.!!

Severe reactions for some oils have been reported in both
children and adults when larger quantities of essential oil were
ingested, in some cases as little as 10 to 15 mL. There are many
recorded cases of accidental poisoning in children, usually
those between 1 and 3 years of age.® Key factors in childhood
poisoning are: the curiosity of young children coupled with
the alluring smell of some of the oils, caregivers not being fully
aware of the danger posed by ingesting large quantities, and
bottles that were not childproofed or did not have an internal
dropper limiting the amount dispensed. Any essential oil in
large quantities should be considered dangerous, and poison
control should be contacted if ingestion occurs.

Safety precautions for children include:

1. Treat essential oils like a medication, and keep them out
of the reach of young children.

2. Buy essential oils that have integral drop dispensers
rather than open-mouth bottles.

3. Buy essential oils that are clearly labeled with all ingredi-
ents, including addition of carrier oils, and all essential
oils (if blended).

Three types of cutaneous reactions may occur with essential
oils: irritation, allergic reaction, and phototoxic reaction. Skin
irritation occurs because some essential oils, especially those
higher in aldehydes or phenols, are caustic and more likely
to cause skin reactions or contact dermatitis.*® Essential oils
with higher risk include cinnamon (Cinnamomum zeylani-
cum), lemongrass (Cymbopogon citratus), oregano (Origanum
vulgare), clove (Eugenia caryophyllata), and thyme (Thymus
vulgaris), but skin irritation is possible with any essential oil.*
The skin irritation is reduced and usually eliminated by dilut-
ing essential oils in carrier oil or lotion. Carrier oils are veg-
etable-based fatty oils such as grapeseed oil or sweet almond
oil. For infants and young children, the dilution should be no
greater than 2% and usually 0.5% to 1% is recommended. For
adolescents and adults, the recommended range is a 2% to 5%
solution (Table 6-4).

Any carrier oil can be used; however, other allergies should
be considered (e.g., peanut oil should be avoided if a child is
allergic to peanuts). If an irritation occurs, it should be treated
by thoroughly washing the site with soapy water and applying
a mild hydrocortisone ointment if redness persists.®

Allergic sensitivity is a greater concern. As with any aller-
gic reaction, this is more likely to occur with multiple expo-
sures but has been demonstrated on an initial exposure. Two
cases of allergic sensitivities that developed over time were
recently reported. In the first case, a student who was learning
aromatherapy massage experienced swollen, tingling, and red-
dened hands, which progressed to tracheal edema and shortness
of breath. She was treated with antihistamines and recovered.
The second case involved a student who experienced light-
headedness, tachycardia, and nausea after inhaling an essential

Dilutions of Essential Oils

DROPS OF ESSENTIAL AMOUNT OF
OIL PLACED IN 5 ML OF CARRIER OIL
CARRIER OIL OR LOTION OR LOTION % SOLUTION
1 drop 5mL 1%
2 drops 2%
3 drops 3%
4 drops 4%
5 drops 5%
1 drop 10 mL 0.05%
1 drop 20 mL 0.25%

Modified from Buckle J: Monographs for clinical aromatherapy I, Minneapolis,
2000, University of Minnesota Center for Spirituality and Healing.

oil. This student was removed from the source and monitored,;
no other treatment was necessary. The author notes that these
are the only two cases that have occurred in this educational
setting during a 10-year period.> A third type of skin reaction
is phototoxicity. Some essential oils contain furanocourma-
rins, which, when placed on the skin, result in an increased
sensitivity to ultraviolet light. Phototoxicity is a concern with
essential oils of lemon (Citrus limonum), lime (Citrus medica),
bitter orange, and bergamot (Citrus bergamia). Some prepara-
tions of bergamot will be marked “bergaptene free” or “FCF
(furanocoumarin free),” indicating that the furanocoumarin
has been removed.® This is especially important to consider
when children are out in the sun, have skin tones that make
them more prone to sunburn, and/or are taking medications
that increase sensitivity to the sun.

A significant amount of anecdotal, and sometimes con-
tradictory, information in the aromatherapy literature sug-
gests that certain essential oils should not be used in particular
disease states. For example, it is often suggested that essen-
tial oils of rosemary (Rosmarinus officinalis) or sage (Salvia
sclarea) should not be used for patients with high blood pres-
sure, or that fennel (Foeniculum vulgaris) should not be used
in patients with epilepsy. Much of this seems to be based on
toxic doses rather than the usual recommended dilution.* The
relative safety of aromatherapy was highlighted in an 8-year
observational study. In this study, 8058 women in a childbirth
unit were offered aromatherapy by topical application or inha-
lation. Only 1% of this sample attributed side effects 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%.%¢

The following steps are recommended to increase the safe
use of essential oils: Limit oral use to medical providers who
can prescribe. Topical and inhalation doses should be in the
range of 1-5 drops. Essential oils for topical application should
always be diluted in a carrier oil or lotion. When determining
the dosage, the size and condition of the child should be con-
sidered: smaller doses should be given to small children and
children who are medically fragile (e.g., those in palliative care).



If patients are seriously ill or taking a number of medications,
it is prudent to begin with smaller doses. For patients with a
higher index of suspicion for sensitivity, such as children with
multiple allergies or taking multiple medications, practitioners
should do a patch test before using an essential oil.1> The patch
test is as follows:
1. Dilute essential oil in carrier oil at double the dose de-
sired.
2. Apply 2 drops to an adhesive bandage, and place ban-
dage on the inner aspect of the arm for 24 hours.
3. At end of the time frame, observe for cutaneous reac-
tions. Do not use if skin is reddened or raised.
Aromatherapy is a complementary and alternative therapy
that has a long history of use for patients of all ages. Although
the body of scientific evidence is still developing, it has been
shown to be a relatively safe and gentle therapy appropriate for
use with children. Aromatherapy can be especially useful for
management of symptoms such as pain, nausea, stress-related
anxiety, and insomnia. Additionally there is developing research
and documentation for the use of aromatherapy in a number of
other conditions, including abdominal pain and infectious dis-
ease. It is hoped that continued investigation will lead to a better
understanding of the role of aromatherapy in pediatric care.

LaserTherapy

Laser Therapy* in Pediatrics

Laser acupuncture is emerging as a painless, effective treatment
modality that is readily accepted by children. In this discus-
sion, three contributors present background information on
laser therapy: David Rindge on current U.S. applications using
single laser probes, and Dr. D. Schikora and Dr. G. Litscher on
the latest laser needle acupuncture treatment used in Europe
and Asia.

History

The biostimulative properties of laser light at low intensities
were first observed and described by Endre Mester in 1966 and
1967.! Perhaps because he published his findings in his native
Hungarian in a regional medical journal, laser therapy spread
rapidly throughout the former Soviet Union and China while
remaining virtually unknown in the West.

Bytheearly 1970s, laser therapy was well established through-
out the Soviet bloc. There was great interest in the effects of
therapeutic lasers and other energetic modalities, and Russian
researchers developed techniques for intravenous blood irra-
diation and specialized apparatus to deliver laser energy for
many applications.

Laser therapy was introduced to Western Europe on a large
scale in the 1980s as inexpensive, solid-state diodes became
available. It is now widely practiced throughout much of
Europe and Asia both as a primary treatment and as an adjunct
to other modalities. Although laser therapy’s classification by
the FDA as investigational has restricted its expansion in the

*Laser therapy is the most common term used to describe the therapeutic ap-
plication of laser light at intensities below the threshold of thermal damage.
Low-level laser therapy, low-intensity laser therapy, and laser photobiostimu-
lation are other terms that have been used. The devices themselves have been
called therapeutic lasers, low-level lasers, soft lasers, and cold lasers.
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United States, a growing number of devices are now being
cleared for marketing, and clinical research and practitioner
awareness are increasing rapidly.

Theory and current evidence-based information

(Also see the following section on laserneedle acupuncture.)
Four effects are commonly cited in the literature, as follows:

1. Biostimulation/tissue regeneration

2. Reduction of inflammation

3. Analgesia

4. Virustatic/bacteriostatic

Laser therapy adds energy to living systems. Currently,
understanding of this mechanism is limited. Photon absorption
energizes mitochondria, stimulating the production of adeno-
sine triphosphate (ATP), which then serves to fuel deoxyribo-
nucleic acid (DNA), RNA, and protein synthesis within the cell.
As a result, cellular respiration, metabolism, and reproduction
are all accelerated.

At the tissue level, blood and lymphatic vessels dilate,
increasing circulation and reducing edema. Over time, new
blood and lymphatic vessels form. The inflammatory phase
of healing is shortened significantly. The numbers of fibro-
blasts increase, and these cells step up their production of col-
lagen, providing the means for accelerated structural repair.
The activity of many other formative cells is enhanced. Laser
therapy’s positive effects to regenerate nerve, connective tissue,
muscle, and bone are well documented.

There are many reasons for laser therapy’s analgesic effects.
Pain is relieved as fresh, oxygenated blood perfuses tissue to
correct acidosis and ischemia. Improved lymphatic circulation
reduces edema, taking pressure off nerves. Elevated endorphin
levels, cell membrane hyperpolarization, and the complex
electrolytic blockade of nerve fibers are other pain alleviating
factors.4

Current pediatric use

Laser therapy is most commonly given in contact via a hand-
held probe at visible, red to near infrared wavelengths.* It
may be administered to areas of local pathology in contact
with increasing pressure for deeper treatment. Laser therapy
may also be given to acupuncture points, above organs, or by
scanning over wounds and burns without contact and treating
along their margins in contact.

The power of most lasers in clinical use varies between a
few milliwatts and 500 milliwatts. The trend is toward higher
power, and some devices with much greater output powers have
recently been reported to be cleared for use in laser therapy.

Delivering a dosage within the therapeutic range at the target
is the key to success. Too low a dosage will have no effect, and
giving too much energy may be suppressive and cause discom-
fort. Although it is easy to measure the energy given at the skin,
determining how much is actually delivered to a target deep
within the body is impractical. Response to laser therapy is indi-
vidual, and dosages should be adjusted according to the patient.

*Wavelengths between 630 and 1100 nm are referred to as the optical window.
The longer the wavelength within these parameters, the greater the depth of
penetration until water begins to absorb laser light at approximately 1100 nm.
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In laser therapy the unit of dosage is joules, determined by
the power of the laser (in watts) X the time (in seconds). How-
ever, to express dosage meaningfully, reference to the surface
area treated must be included whenever possible. Dosage is
calculated by:

Dosage (joules/cm?) = Power (watts) X Time (seconds)

Area (cm?)

The main difference between the treatment of children and
adults is that lower dosages should be administered to younger
patients (Table 6-5). The recommendations in Table 6-5 are
conservative in this writer’s view, but they also provide a good
starting place. Higher dosages may be necessary and very appro-
priate depending upon the patient’s response as determined by
a qualified and well-trained practitioner.

The library of related scientific literature now includes
nearly 4000 titles, and conditions in which positive results have
been reported include the following:

* Acne

+ Allergic purpura

+ Alopecia

+ Arteriosclerosis/atherosclerosis
Arthritis
* Back pain
+ Carpal tunnel syndrome
Cerebral palsy
Dental applications
+ Diabetes
Fibromyalgia
+ Headaches/migraines
* Hearing disorders
* Herpes
* Hypertension
+ Hyperlipidemia
+ Lymphedema
+ Maxillofacial disorders
+ Nerve regeneration
+ Neuropathy
+ Pain (musculoskeletal, myofascial, nerve)

+ Pancreatobiliary disease

+ Peyronie’s disease

Prostatitis

* Reflex sympathetic dystrophy

Respiratory disorders (asthma, bronchitis, pleurisy, pneu-
monia, sinusitis, tuberculosis)

* Scars

Skin disorders

+ Sports injuries

+ Tendonitis

+ Tinnitus

* Wound healing

Many of these conditions are applicable for children, with
treatment dosages adjusted for pediatric patients.

Treatment should always be explained to both the child and
parent. Laser therapy should be performed only by qualified,
licensed individuals and with informed parental consent. Good
rapport between the practitioner and child will help to ensure
cooperation and is likely to enhance clinical outcomes.

Dosage of Laser

MAXIMUM
MAXIMUM AT SKIN AT MUCOUS
AGE (YEARS) SURFACE MEMBRANES
3-6 3 J/cm? 1J/cm?
6-9 6 J/cm? 2 J/cm?
9-14 9 J/cm? 3 J/cm?
>14 Treat as adults Treat as adults

From Simunovic Z: Lasers in medicine and dentistry: basic science and up-to-
date clinical application of low energy-level laser therapy (LLLT), London,
2000, Springer.

Intravenous laser blood irradiation is a highly specialized tech-
nique, and transcutaneous irradiation over blood or lymphatic
vessels may also enhance systemic effects noninvasively.!

Contraindications*

Therapeutic lasers have an outstanding safety record. Unlike
surgical lasers, which may operate at much higher powers and
carry greater risks, laser therapy is almost always administered
below the threshold of damage to tissue by heat. An adverse reac-
tion has never been documented in more than 35 years of clini-
cal and research use. Because it is painless, laser therapy is well
accepted by children. The following contraindications apply:

1. Laser should not be shone directly into the eyes. This is partic-
ularly dangerous at near-infrared wavelengths, those most
commonly used in laser therapy. As the beam is impercep-
tible, there will be no blink reflex, and the lens of the eye
could potentially focus laser light to intensities damaging
to the retina. Protecting vision is the primary safety con-
sideration in laser therapy. Goggles may be important and
knowledge more so. Measures to protect vision should be
taken whenever one is administering laser therapy near the
face and eyes.

2. Laser should not be applied on malignancies. Lasers have
been found to stimulate cancer cell growth in vitro in stud-
ies. On the other hand, in other studies laser therapy ap-
pears to have shrunk small tumors in vivo. Laser therapy in
cancer may be administered distally and for pain relief in
terminal illness.

3. Contraindications in photosensitive individuals: Specific
guidelines need to be established.?

Relative contraindications, precautions, and other
considerations

Relative contraindications, precautions, and other consider-

ations are as follows:

+ Laser therapy should not be given over the fetus or uterus in
pregnancy.

« Steroids have been found to diminish or even block the ef-
fects of laser therapy.

*These three absolute contraindications are those established by the North
American Association for Laser Therapy.



+ Pacemakers, metal implants, stitches, and plastics will be un-
affected by laser therapy or other light therapy as long as it is
given below the threshold of thermal damage.

+ Treating over the thyroid gland is considered a relative con-
traindication by the North American Association for Laser
Therapy, and high dosages should be avoided.

+ Administering laser therapy over tattoos will usually cause
localized heating and is not recommended.

+ Treating over dark hair may cause localized heating, but this

effect can usually be overcome by moving the laser more fre-

quently to administer the total dosage in parts.

A transient increase in pain may occur following laser treat-

ment. This is more likely in chronic, longstanding conditions

and is not an adverse reaction. In fact, this demonstrates that

laser therapy is working. This pain will usually pass within 24

hours. Patients should always be advised of this possibility

before treatment.

+ At the other extreme, patients (particularly those with sport
injuries or other acute trauma) may report complete relief
of pain after the first laser treatment and may believe that
the underlying causes have been addressed. These patients
should always be advised in advance of treatment that it will
be necessary to complete the recommended course of therapy
and to refrain from stressful activity to the injured area.?

Laserneedle Acupuncture

History

The initial idea of laserneedles resulted from a critical analysis
of laser acupuncture which developed and spread throughout
Europe in the 1990s. With the existing handheld laser acu-
puncture devices, a simultaneous stimulation of indicated acu-
puncture point combinations is not possible. The points can
be stimulated only one after the other (e.g., in a serial manner).
However, this is not in accordance with traditional and funda-
mental principles of the Chinese acupuncture, which require a
simultaneous stimulation of any given acupoint combination.
Moreover, at present no significant evidence exists that the
serial stimulation of acupoints by such handheld laser devices
leads to any acupuncture-relevant physiological effects.

Laserneedle acupuncture was invented at the University
of Paderborn® (Germany) and scientifically developed at the
Medical University of Graz®!'* (Austria).

Laserneedles are basically noninvasive medical devices.
They do not puncture the skin. Laserneedles are placed on the
skin above the acupuncture points. The laserneedles emit red
laser radiation of 685-nm wavelength, which is supplied by
an optical fiber cable. This principle allows stimulation of the
acupuncture points simulaneously, as shown in Figure 6-2.

The activated laserneedle radiation cannot be felt by the
patient and does not generate any micromorphological changes
or damage in the skin tissue.” As shown in Figure 6-2, the
laserneedles are fixed on the skin by means of a special taping
technique. This allows the patient to move a little bit during the
treatment without changing the positions of the laserneedles,
a significant advantage in the treatment of children. Lasern-
eedle acupuncture was successfully applied in many thousands
of treatments of children during 2001 to 2005 in Europe and
Asia. To date, no side effects have been reported. The intensity
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FIGURE 6-2 Acupuncture treatment of a 12-year-old child using
laserneedles. Courtesy Detlef Schikora.

of the laserneedle radiation is optimized in such a way that
a sufficiently high stimulus strength is generated at the acu-
puncture point, but a moderate radiation dosage is transferred
into the body. Even babies can be treated with laserneedle
acupuncture.

Theory and evidence-based information

Basically the laserneedle acupuncture can be performed in the
same way as the classic metal needle acupuncture. The diag-
nostic principles of Chinese acupuncture, the selection rules
of acupoints, and all the methodological experiences of the
traditional metal needle acupuncture are preserved and can be
fully applied to the laserneedle acupuncture.

Specific effects. When red laser light illuminates an
acupuncture point, two different effects occur, which must be
carefully distinguished. The first effect is the specific acupunc-
ture effect. Owing to the interaction of photons with relevant
nociceptive molecules, an action potential is generated by the
light in peripheral, nociceptive nerves and transducted via
the afferent paths of spinal cord to the brain. One of the first
scientific evidences of this specific effect was published in 1985
by Walker and Akhanjee,® who showed that the illumination
of the median nerve by red laser light of about 10-mW power
evokes somatosensory potentials in the nerve fibers.

It should be pointed out that the insertion of a metal needle
into the tissue at an acupuncture point also generates action
potentials in peripheral nerve fibers, which are transducted to
the brain.’

Acupuncture is basically a stimulation therapy. It is widely
accepted that the therapeutic efficacy of classic needle acu-
puncture depends first of all on the stimulation strength. In
particular in acupuncture analgesia the stimulation strength
is a deciding parameter. De-Qi sensations, which obviously
play a significant role in acupuncture analgesia, can be induced
only by intense stimulation. The same arguments are valid for
laser acupuncture. The stimulus strength of laser acupuncture
depends on the power density of the light at the acupuncture
point. One needs to distinguish carefully between the power
density of the laser light and the light power of the laser
source.
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The stimulus strength of laser acupuncture does not depend
on the power of the laser source. Rather, the power density of
the light at the acupuncture point determines the stimulus
strength. The power density is defined as the laser power per
unit area and usually given in mW per cm?. A variation of the
power density of laserneedles results in a characteristic varia-
tion of specific physiological parameters that are relevant for
the particular acupoint combination used. Figure 6-3 illus-
trates this dependency.

The blood flow velocity in the ophthalmic artery (OA) and
its changes during stimulation of an eye-specific acupuncture
scheme were studied in these experiments using a randomized,
crossover study design,'® showing that acupuncture of seven
eye-specific acupoints leads to a significant increase in blood
flow velocity in the OA. Metal needle acupuncture of the same
scheme results also in a significant increase.

It is obvious that changes in the blood flow velocity depend
on the optical power densities applied. From the experimen-
tal determined relationship between the power density and the
blood flow in the ophthalmic artery, two conclusions can be
made.

1. The dependence between the stimulus strength in laser
acupuncture and the resulting specific physiological effects
obviously follow the well-known dosage-effect relationship
according to the Weber-Fechner rule.

2. The power density of any laser acupuncture device must
exceed a critical “threshold” value to obtain an acupunc-
ture-relevant physiological effect. In Figure 6-3 this criti-
cal “threshold” value is in the order of about 1 W/cm?; no
acupuncture-relevant effects occur below this value.

A significant advantage of laser acupuncture compared to
metal needle acupuncture is that the stimulus strength can be
exactly quantified. Therefore scientific correlations become
possible between the acupuncture stimulus strength and the
resulting acupuncture efficacy. Because of this threshold
characteristic, laser acupuncture cannot be reduced to dos-
age discussions only. The dosage as a parameter in laser acu-
puncture becomes relevant only when it has been proved that
the critical “threshold” value of the power density of the light
is exceeded at the acupuncture points. The average stimulus
strength in laserneedle acupuncture is in the order of 5 W/cm?,
the dosage applied during a laserneedle acupuncture treatment
of 20 minutes’ duration is in the order of about 300 J. The ener-
getic equivalent of 300 J is about 80 calories, which is less than
a half-teaspoon of yogurt. The laserneedle treatments induce
De-Qi sensations, indicating the analgetic efficacy of lasern-
eedle acupuncture.

Nonspecific effects of laser acupuncture. In addition to the
generation of action potentials in peripheral nerve fibers, the
photons of the laser source interact with other cells and mole-
cules of the human tissue. Three different effects result from
this interaction, which occur independent of the localization
and meaning of the acupuncture points and therefore are
nonspecific in nature:

1. The increase of the adenosine diphosphate (ADP)-ATP
conversion in mitochondria

2. The increase of the microcirculation of blood in peripheral
vessels
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FIGURE 6-3 Alteration of the blood flow in the opthalmic artery is
dependent on the power density during the laserneedle stimulation
of a visual acupuncture scheme (Yan Dian, Zanzhu, Yuyao, E2, Liver
and Eye point in the ear).

3. The increase of oxygen metabolism in the brain and in the
tissue

Laser photons that are transferred into the organism adsorb
at different molecules of the cell membranes and add energy to
the living systems.

These processes are investigated in detail in particular for
the mitochondria. The adsorption of a photon creates a proton
gradient over the cell membrane, which enhances the phos-
phorization of the ADP. The production of ATP is increased,
which then serves to fuel DNA, RNA, and protein synthesis
within the cell. As a result, cellular respiration, metabolism,
and reproduction are enhanced.

The Austrian group of researchers at the Medical Univer-
sity of Graz have investigated experimentally the influence of
the laser radiation emitted by laserneedles on the microcircula-
tion of blood in peripheral vessels using laser Doppler flowm-
etry technique.!! This experiment revealed that the flux, which
is the product of the mean flow velocity and the concentration
of red blood cells, is significantly enhanced during the lasern-
eedle exposure and increases in average by about 10%. These
data are in agreement with the observations reported in litera-
ture about the efficacy of red laser radiation in reducing edema
and inflammations.'?

The illumination of acupuncture points and neighborhood
tissue leads to significant changes in oxygen metabolism in the
body. Cerebral near-infrared spectroscopy (NIRS) can show
that oxygen metabolism in the brain is significantly increased
during laserneedle acupuncture and metal needle acupunc-
ture. Interestingly this effect is persistent even after the treat-
ment ends.!3

In conclusion, in addition to the direct stimulation of
peripheral sensory nerve fibers at the acupoints, the laser
photons also generate some positive accompanying effects in
the surrounding tissue, blood vessels, and lymphatic system.
These nonspecific effects have to be considered in laser acu-
puncture to explain the therapeutic efficacy of acupuncture
treatments.



Current pediatric use

Laserneedle acupuncture has been well established in almost
all European countries, in Asia, and in Middle Eastern coun-
tries for 4 years. A total of approximately 850,000 treatments
have been performed, and no side effects have been reported
to date.

In particular pediatricians use laserneedle acupuncture
because it is a completely painfree treatment, it has outstanding
therapeutic efficacy, and its scientific basis is well developed.
The most frequently treated conditions are allergies, in partic-
ular allergic conjunctivitis and allergic rhinitis, asthmatic dis-
orders, colic, headache, attention-deficit hyperactivity disorder
(ADHD), childhood depressions, conjunctivitis, enuresis, per-
tussis, and pharyngitis.

Two conditions, colic and asthma, are discussed in this
book. As mentioned previously, laser acupuncture can be
used to stimulate acupoints used in any needle acupuncture
protocol.

Contraindications

Contraindications include the following:

+ Laserneedle acupuncture should not be used over the un-
closed fontanelles of an infant or in children with immature
fontanelles.

+ Patients with head injuries, in particular involving an un-
closed cranium, should not be treated with laser radiation.

+ Direct illumination of the eyes must be avoided; therefore
patients have to wear laser safety goggles during the laser-
needle treatments.

+ Laserneedle therapy should not be given to patients with
known photosensitivity.

It has to be considered that the absorption relationships of
the laser photons are strongly influenced by dark skin, dark
hair, or artificially colored skin (tattoos), which reduce the
penetration depth of the laser radiation and possibly the effi-
cacy of the acupuncture treatment.

Summary

Laserneedle acupuncture is a new method that allows for the
first time a simultaneous stimulation of any acupuncture point
combination by laser light. Therefore laserneedle acupuncture
is a painfree and robust method particularly suited for the
treatment of children. The therapeutic efficacy of this method
has been demonstrated in 850,000 treatments in Europe and
Asia. Laserneedles emit red laser light of optimized dosage and
stimulus strength. The activated laserneedles cannot be felt by
the patients; therefore randomized, controlled, double-blind
clinical acupuncture studies have been performed for the first
time. !

Magnet Therapy
Historical Perspective

Magnetic products in the form of neck, shoulder, elbow, knee,
and ankle wraps; shoe insoles; heel inserts; belts; headbands;
mattress pads; pillows; and seat cushions are widely popular,
commercially available, and not currently under FDA regula-
tion. Therapeutic magnets have been used for more than 4000
years in China.! Although acupuncturists continue to apply
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magnets to acupuncture points either in conjunction with or as
an alternative to needling, magnets are also being used increas-
ingly by other CAM practitioners. Although this author could
find only two specific references® describing the application
of therapeutic magnets to children, magnets have historically
been used to treat rheumatism, arthritic swelling of the limbs,
bronchial asthma, paraplegia, deafness, and epilepsy,* condi-
tions occurring in children as well as adults.

Although therapeutic magnets seem to have had continuous
usage in China, practice in the Western world has been marked
by what may be interpreted as a waxing and waning of interest
characterized by an initial unsophisticated public acceptance,
followed by medical disdain, investigation, and finally a failure
to find objective evidence of efficacy.” Famous proponents of
magnet therapy include Paracelsus (1493-1542), who investi-
gated the effects of magnets on epilepsy, diarrhea, and hem-
orrhage; William Gilbert (1544-1603), who wrote the seminal
book on magnetism and the use of therapeutic magnets; and
Franz Anton Mesmer (1734-1815), who worked in the realm
of neuropsychiatric diseases.’

In what appears to be a reaction to years of “heroic medi-
cine” (bleeding, purging, blistering, and other aggressive treat-
ments), Shealy® notes that the late nineteenth century witnessed
a renewed interest in gentler alternatives such as homeopathy,
naturopathy, and magnet therapy. As electrotherapeutics and
radiology were developing into legitimate medical specialties,
the marketplace was being flooded with untested devices that
generated static magnetic fields (SMFs) and/or electromagnetic
fields (EMFs). By the early twentieth century, although electrical
cardioversion and electroconvulsive therapy were established
treatments in mainstream medicine, the Flexner report of 1910
delayed further investigation of static magnetic therapies until
the late twentieth century. A recent surge in the publication of
scientific texts edited by biophysicists, physiologists, electrical
engineers, bioengineers, and clinical researchers attests to a
revived interest in researching the field of applied low-frequency
EMFs and SMFs.17-10 Additionally, rigorous clinical trials are
now demonstrating a high margin of safety and some evidence
of therapeutic effectiveness associated with the application of
SMFs in specific clinical situations®!!-2° (Tables 6-6 and 6-7).

SMFs versus EMFs

Electrical and magnetic fields are inextricably linked.*® Elec-
tricity in motion produces a magnetic field, just as magnetism
in motion produces an electrical field. If a wire is exposed to a
magnetic field, a current is induced in the wire, and conversely
a wire with an electrical current flowing through it becomes a
magnet. SMFs are generated by permanent magnets, designated
as such because they retain their magnetization once magne-
tized. Most permanent magnets available today are composed
of aluminum, nickel, and cobalt (alnicos); iron (ferrites); or
rare earth metals such as neodymium or samarium. Electro-
magnets, unlike permanent magnets, are easily demagnetized
once the magnetizing field is removed. The two main distin-
guishing features of EMFs and SMFs are the maximum field
strengths that can be built in each and their ability to be turned
on and off. Electromagnets can generate magnetic fields up to
30,000 gauss (G) or 3 Tesla (T), such as in an MRI unit, whereas

Text continued on p. 95.
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Clinical Trials Using Permanent Magnets on Different Areas of the Body

MAGNET FIELD
STRENGTH

EXPOSURE TIME
AND APPLICATION RESULTS

NUMBER OF
REFERENCE SUBJECTS DIAGNOSIS

RESEARCH

DESIGN POLARITY

Hong et al.l!
(1982)

Holcomb
et al.!?
(1991)

Segal et al.13
(2001)

Wolsko
etal.1
(2004)

Harlow
et al.o®
(2004)

Segal et al.®”
(1999)

52 Neck and
shoulder pain

54 Chronic knee or
back pain

64 Knee pain;
rheumatoid
arthritis

29 Osteoarthritis of
knee

Osteoarthritis
of hip or knee

194

18 Inflammatory
arthritis with
knee pain

Double blind

Randomized
double-blind

crossover

Double blind

Randomized
double blind,
placebo-
controlled

Randomized,
placebo-
controlled

Observational;
no placebo

1300 G

200 mT

72 mT

Active
magnet
40-850 G
Placebo
magnet
<0.5G

Standard
magnet
1700-2000 G
Weak
magnet
210-300 G
Nonmagnetic
steel
washer

190 mT

Unspecified

Alternative
neg/pos

Alternating
neg/pos

24 h/dayx 3
weeks; necklace

24 hrs on back
or knee

Applied to
4 points
around
knee x 1 wk

Checkerboard 4 hrin

array sewn
into latex
knee sleeve

Bipolar

Alternating
neg/pos

monitored
setting and
self-treated
for 6 hr/dayx 6
weeks at home

Bracelet worn
daily x 12 weeks

Continuous X 1
week

Both sham and
real improved;
no statistical
difference
between
groups

Statistically
significant
improvement
in pain; no
change in
sedimentation
rate

Both real and
control
improved
significantly
from baseline;
no significant
difference
between
groups

Significant
improvement
at 4 hours in
experimental
group;
improvement
in both groups
at 6 weeks;
no significant
difference
between
groups

Mean pain score
reduced more
in standard
magnet
group than in
sham control
group; mean
difference
1.3 points on
WOMAC

Change in pain
intensity from
24.1to 14.7
points

WOMAC, Western Ontario and McMaster University osteoarthritis index.



Energy Medicine 93

* TABLE 6-6—cont’d

Clinical Trials Using Permanent Magnets on Different Areas of the Body

NUMBER OF RESEARCH MAGNET FIELD EXPOSURE TIME
REFERENCE SUBJECTS DIAGNOSIS DESIGN STRENGTH POLARITY AND APPLICATION RESULTS
Holcomb 2 Chronic Case study 190 mT Alternating  Continuous X Dramatic pain
etal’ abdominal and reports neg/pos >1 year reduction with
(2000) low back pain 10 minutes of
in 2 pediatric application;
patients complete
relief after
1 year
Collacott 20 LBP with Randomized, 300G Alternating 6 hr/day, 3 days/ No statistical
et al.3! DJD HNP, double-blind, neg/pos week x 1 week difference
(2000) radiculopathy, placebo between
spinal stenosis, crossover sham and real
spondylolisthesis, groups
S/P laminectomy,
ankylosing
spondylitis,
fibromyalgia
Valbona 50 Postpolio pain Double blind  300-500 G Alternating 45 minutes on Significant
etal.1 syndrome neg/pos trigger point improvement,
(1997) 76% (real)
versus 19%
(sham)
Weintraub!? 19 Foot pain, Randomized 475G Alternating  Insoles worn 24~ 90% of diabetics
(1999) peripheral double neg/pos hr/dayx4 mos.  and 33% of
neuropathy placebo nondiabetics
crossover improved
Weintraub 259 Diabetic Randomized, 450 G Triangular Continuousx4  Decreases in
etal.!® neuropathy placebo array months burning,
(2003) controlled numbness,
tingling, and
exercise-
induced foot
pain in third
and fourth
months
Caselli 34 Plantar heel Randomized, 500G Alternating Daily x 4 wks; Both real
etal.l” pain syndrome placebo neg/pos shoe insoles and sham
(1997) controlled improved,
not
statistically
significant
Simoncini 20 Hallux pain Randomized, 100-150 G Not Inserted inside ~ Reduced edema,
etal.®? after surgery double blind, described surgical but no pain
(2001) placebo dressing reduction
controlled at 2 days;

reduction of
pain but not
edema at 1
and 2 months

LBP, Low back pain; DJD, degenerative joint disease; HNP, herniated nucleus pulposus; S/P, status post.

Continued
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* TABLE 6-6—cont’d

Clinical Trials Using Permanent Magnets on Different Areas of the Body

NUMBER OF RESEARCH MAGNET FIELD EXPOSURE TIME
REFERENCE SUBJECTS DIAGNOSIS DESIGN STRENGTH POLARITY AND APPLICATION RESULTS
Winemiller 101 Plantar heel pain ~ Randomized, 192G Bipolar, 4 hr/day x 4 days/ Both real
etal.”! double blind, multicircular  week and sham
(2003) placebo array improved
controlled significantly
over 8 weeks;
no difference
between
groups
Brown 132 Chronic pelvic Double blind, 500 G Bipolar Two active SMF improves
et al.20 pain placebo abdominal disability
(2002) controlled trigger and may
points x4 or 6 improve pain
weeks when magnet
continuous worn X 4
weeks
Eccles™® 17 Dysmenorrhea Double blind ~ Active=2000 G, Unipolar Applied over Significant
(2005) placebo= pelvis 2 days reduction
150 G before menses; in pain in
removed atend  magnet group
of menses compared
with placebo
group
Carter 30 CTS Double blind, 1000 G Not specified Carpal Significant pain
etal.”? placebo tunnel 45 min  reduction in
(2002) controlled both groups;
no statistical
difference
between
groups
Pope and 14 Wrist pain on Randomized, 2450 G Unipolar Magnetic wrist ~ Significant
McNally,”? typing double blind bracelet, improvement
2002 30-minute in both sham
application and active
groups; no
difference
between
groups
Colbert 25 Fibromyalgia Randomized, 100 G at Negative Mattress pad Statistically
etal.?! double blind  magnet nightly x4 mos  significant
(1999) surface; improvement
200-600 G in pain,
to skin fatigue trigger
points,
and pain
distribution
drawings

SMF, Static magnetic field; CTS, carpal tunnel syndrome.
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9’6 TABLE 6-6—cont’d

Clinical Trials Using Permanent Magnets on Different Areas of the Body

NUMBER OF RESEARCH MAGNET FIELD EXPOSURE TIME
REFERENCE SUBJECTS DIAGNOSIS DESIGN STRENGTH POLARITY AND APPLICATION RESULTS
Alfano 119 Fibromyalgia Double Mattress pad ~ Negative Matress pad Statistically
et al.”? blind, A:3950 G nightlyx 6 significant
(2001) placebo- (6-3Gto months improvement
driven target tissue) in pain
perception;
no significant
change in
function or
trigger point
tenderness
Mattress pad  Alternating ~ Mattress pad Symptoms
B: 750 G neg/pos nightly x 6 improved in
(33-9 G to months all measures,
target tissue) but no
statistically
significant
difference
between
groups
Man et al.?? 20 S/P liposuction Prospective 150-400 G Negative Postoperative Statistically
(1999) double blind % 14 days significant
improvement
in pain,
edema, and
ecchymosis
Borsa et al.” 45 Induced muscle Singleblind, 700G Alternating ~ Magnetic disk No significant
(1998) microinjury placebo neg/pos applied 24 hours change in pain
controlled after injury perception or
dysfunction
Chaloupka 35 Strength Double-blind, 700G Not specified FDP and FDS No increase
etal.”? improvement randomized then FPB and in muscle
(2002) crossover opponens X 3 strength
min with either
intervention

neg/pos, Negative/positive; FDS, flexor digitorum superficialis; FPB, flexor pollicis brevis.

the highest magnetic fields prod