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Chapter 1
Introduction to Complementary and Alternative 
Medicine/Integrative Medicine in Pediatrics

Ana Maria Verissimo and Sanghamitra M. Misra

S. M. Misra, A. Maria Verissimo, A Guide to Integrative Pediatrics for the Healthcare 
Professional, SpringerBriefs in Public Health, DOI 10.1007/978-3-319-06835-0_1, 
© Springer International Publishing Switzerland 2014

The focus of this monograph is the relatively new field of pediatrics known as 
pediatric integrative medicine (PIM). Integrative medicine (IM) is defined by the 
Consortium of Academic Health Centers for Integrative Medicine (CAHCIM) as 
“the practice of medicine that reaffirms the importance of the relationship between 
practitioner and patient, focuses on the whole person, is informed by evidence, and 
makes use of all appropriate therapeutic approaches, healthcare professionals and 
disciplines to achieve optimal health and healing” (CAHCIM 2013). The term com-
plementary and alternative medicine (CAM) is often used interchangeably with IM, 
but the terms are mutually exclusive. The National Center for Complementary and 
Alternative Medicine (NCCAM) of the National Institutes of Health (NIH) defines 
CAM as a group of diverse medical and health care systems, practices, and prod-
ucts that are not presently considered to be part of conventional Western medicine 
(NCCAM 2013). By definition, complementary medicine is used in conjunction 
with conventional Western medicine, while alternative medicine is used in place of 
conventional Western medicine.

The term CAM does not fully embrace the integration of treatments that is im-
plied in the term IM. IM is the integration of effective CAM therapies into the allo-
pathic practice of medicine. IM practitioners address many facets of a patient’s life 
and utilize effective therapies from many forms of medicine. Figure 1.1 is Collinge’s 
depiction of the spectrum of modalities utilized by an integrative practitioner.

“It is possible to heal, with your listening, things you cannot 
cure with your science.”

Rachel Naomi Remen, M.D.

S. M. Misra ()
Academic General Pediatrics, Baylor College of Medicine, Houston, TX, USA
e-mail: smisra@bcm.edu

A. M. Verissimo
Pain and Palliative Care Medicine, Connecticut Children’s Medical Centre, Hartford, CT, USA 
e-mail: averiss@connecticutchildrens.org

mailto:smisra@bcm.edu
mailto:averiss@connecticutchildrens.org
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The use of CAM is common among children and adolescents around the world. 
Specifically in the United States, a national study revealed that approximately 12 % 
of pediatric patients used CAM therapies in 2007 and CAM use was higher in pa-
tients with chronic medical conditions (Barnes et  al. 2008). This is important as 
the pediatric medical landscape has changed dramatically over the last 20  years 
with an increase in chronic and life-threatening conditions such as asthma, obesity, 
autism, diabetes, cancer, chronic pain and depression. General knowledge of CAM 
is becoming crucial for all pediatric practitioners since patients seek non-allopathic 
treatments, especially for chronic medical conditions. Interestingly, a survey study 
by Kemper and O’Connor assessing pediatricians who were then active members 
of the American Academy of Pediatrics (AAP) showed that pediatricians, despite 
recognizing that many patients were interested in CAM, were not comfortable dis-
cussing or recommending such therapies. The survey also delineated that pediatri-
cians were very interested in increasing their knowledge about CAM (Kemper and 
O’Connor 2004).

Forms of CAM

There are many forms of CAM practiced in the US. For simplicity, the more com-
mon forms of CAM are categorized here by systems:

1.	 Biologically based systems
2.	 Mind-body practices
3.	 Manipulative and body-based systems
4.	 Alternative whole medical systems
5.	 Energy-based medicine

Fig. 1.1   The integrative 
medicine wheel. (Reprinted 
with permission of William 
Collinge, PhD)
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(1) Biologically Based Systems  This includes naturally derived substances such as 
herbs, foods, vitamins, minerals, and enzymes that are not regulated by the Food 
and Drug Administration (FDA).

a.	 Herbal products- used as botanical remedies in the therapeutic treatment of 
patients

b.	 Dietary supplements- substances taken orally that have dietary ingredients to 
supplement the diet

(2) Mind-Body Practices  The Mind-Body medicine system utilizes techniques that 
allow the mind to influence body function.

a.	 Art/Music/Dance/Aromatherapy: modalities used to create an atmosphere of 
relaxation, inner peace, and comfort

b.	 Biofeedback: use of mechanical or electrical devices to reveal physiologic infor-
mation in response to psychological cues (Culbert and Olness 2010 p. 283)

c.	 Cognitive Behavioral Therapy (CBT): psychotherapeutic methods used for mon-
itoring, identifying, and transforming thoughts to treat a variety of conditions 
(Culbert and Olness 2010 p. 527)

d.	 Diaphragmatic Breathing: relaxation through focused movement of the dia-
phragm to positively influence the fight-versus-flight response

e.	 Guided Imagery: a technique of focus on a place or event to create relaxation and 
comfort

f.	 Hypnosis: movement to an altered state of awareness and alertness by concen-
trating on an image or idea with a specific purpose or goal (Culbert and Olness 
2010 p. 272)

g.	 Meditation: the discipline of paying attention, on purpose, without judgment
h.	 Prayer: a religious form of communication with God, a personal experience
i.	 Progressive Muscle Relaxation: a relaxation technique of slow tension and sub-

sequent relaxation of various muscle groups
j.	 Yoga: an ancient Indian practice consisting of postures aligned with breathing, 

meditation, and concentration in an effort to calm and focus the mind

(3) Manipulative and Body-based Systems  These practices involve manipulation of 
one or more body parts.

a.	 Chiropractic: based on the interdependence between body structure, usually the 
spine, and its function in relationship to health and well-being

b.	 Massage: manipulation of muscle and connective tissue for relaxation
c.	 Osteopathy: emphasis of disease as manifested through the musculoskeletal sys-

tem; holds the belief that all the body’s systems work together and that which 
affects one system will then affect another

d.	 Reflexology: based on the belief that “reflex” areas on the feet and hands are 
linked to other areas of the body; practitioners apply pressure to reflex areas to 
assist in health through energetic pathways
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(4) Alternative Whole Medical Systems 

a.	 Ayurveda: This 5000-year-old medical practice, which originated in India, 
emphasizes the importance of the connection between mind, body, and spirit. 
There is focus on disease prevention. Treatment incorporates nutrition, herbals, 
exercise, meditation, and yoga.

b.	 Homeopathy: This practice is founded upon the belief that “like cures like.” 
While high concentrations of a medicinal substance can cause symptoms, an 
extremely diluted quantity of the same medicinal substance can cure symptoms.

c.	 Native American Medicine: This system considers the spirit, whose life-force 
manifestation in humans is called ni by the Lakota and nilch’i by the Navajo, 
as an inseparable element of healing. There is emphasis on the spiritual forces 
of the patient, the healer, the patient’s family, community, environment, and the 
medicines themselves. The process of healing takes into account the dynamics 
among these spiritual forces as a part of the universal spirit.

d.	 Naturopathic Medicine: This system is founded on the belief that there is an 
innate healing ability within the body. Nutrition, lifestyle choices, exercise, 
dietary supplements, homeopathy, Traditional Chinese Medicine, and herbals 
are all utilized in naturopathy.

e.	 Traditional Chinese Medicine (TCM): This is an ancient system of healthcare 
from China which incorporates the concept of a vital life force energy known as 
qi. Qi is involved in balancing a person’s spiritual, emotional, physical, and men-
tal state. Qi is influenced by opposing forces that are always in movement, which 
are represented by yin (negative energy) and yang (positive energy). When flow 
of qi is disrupted and there is an energy imbalance, disease results. This form 
of medicine incorporates crucial components such as nutritional support, herbal 
remedies, exercise, meditation, acupuncture, and massage.

(5) Energy-based Medicine  These systems utilize energy fields.

a.	 Acupuncture/Acupressure: Originating in China as part of TCM, this medi-
cal practice is also based on the premise of an essential life force qi that flows 
through meridian lines. When there is an interruption of qi, there is disease. The 
stimulation of the energy points along these lines through the use of needles and/
or pressure is believed to improve health.

b.	 Healing Touch: This therapy is based on the supposition that energy can perme-
ate all matter including layers of the physical body. Any disruption in energy can 
cause physical, emotional, mental, and spiritual illness. Practitioners use gentle 
touch to balance the energy for healing (Culbert and Olness 2010 p. 188).

c.	 Reiki: This therapy, whose name means “Universal Life Energy” in Japanese, is 
based on the belief that spiritual energy can be channeled through a Reiki practi-
tioner to heal the patient’s spirit and physical body.

d.	 Therapeutic Touch: This is derived from the ancient healing tradition of laying 
on of hands. Therapists detect energy imbalances and influence healing (Culbert 
and Olness 2010 p. 182).

e.	 Qi Gong: This practice is a facet of TCM practice whereby movement, medita-
tion, and breathing are used to influence and balance qi.
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Why People Seek CAM

CAM is sought by patients for a variety of reasons including wellness measures, 
interest in self-treatment, need for coping strategies, modalities to ease side effects 
from allopathic treatments, frustration with allopathy, or to utilize a holistic ap-
proach to health. Many Westerners are intrigued by the Eastern medical philoso-
phy, which emphasizes a holistic approach toward health care. Patients often seek 
a sense of control and empowerment over their health and wellness. This drive 
towards self-care is an important part of IM.

Research has not shown a consistent connection between use of CAM/IM and 
income, educational level, ethnicity, insurance, age, or gender. It appears that the 
use of CAM/IM is largely due to interest in seeking care consistent with a person’s 
or family’s belief system.

CAM/IM: United States Statistics

In 2007, the NCCAM collected data via the National Health Interview Survey on 
roughly 24,000 adults and 9400 children (defined as younger than 17 years of age). 
This information was published by Barnes et al. as a CDC National Health Statistics 
Report (Barnes et al. 2008).

Figure 1.2 delineates the increase in CAM use among adults in the US from 2002 
to 2007 and shows that 11.8 % of children used CAM in 2007. According to two 

Fig. 1.2   Graph of CAM 
Use. (Data gathered 2007, 
Published 2008; http//nccam.
nih.gov/news/camstats/2007/
graphics.htm; NOTE: 
30–70 % of children with 
chronic, recurrent and life 
threatening diseases use some 
form of CAM; Jean and Cyr 
2007; Senser and Kelly 2007, 
Vol 54)

 

http://nccam.nih.gov/news/camstats/2007/graphics.htm
http://nccam.nih.gov/news/camstats/2007/graphics.htm
http://nccam.nih.gov/news/camstats/2007/graphics.htm
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studies in 2007, 30–70 % of children with chronic, recurrent, and life-threatening 
diseases used some form of CAM (Jean and Cyr 2007; Senser and Kelly 2007).

Overall, it appears that CAM use is growing. The number of CAM providers in 
the United States is estimated to have increased by 88 % between 1994 and 2010. 
This is in stark contrast with the 16 % increase in the number of allopathic or main-
stream physicians in the US during this same time period. It is important to note 
that few CAM providers receive extensive training in pediatrics. Optimal services 
for efficacy, safety, and research in IM need to align with this change in the overall 
trend of healthcare.

Figure 1.3 shows the most common therapies used in 2007 among children.
Figure  1.4 delineates the most common natural products used by children in 

2007. Echinacea was the most widely used herb.
Figure 1.5 shows that CAM was used by children for acute conditions like the 

common cold as well as for chronic conditions like ADHD.
Although pediatricians do not always communicate with their patients about 

CAM, many are knowledgeable about some forms of CAM. A recent study by 
Kemper showed that greater than 33 % of pediatricians reported use of some form 
of CAM therapy either by themselves and/or a family member, of which 75 % used 
massage, 21 % used chiropractic care, 13 % used acupuncture, and roughly 13 % 
used spiritual or religious assistance (Kemper et al. 2008).

Fig. 1.3   The 10 most common therapies used by children, 2007. (http://nccam.nih.gov/news/cam-
stats/2007/graphics.htm)

 

http://nccam.nih.gov/news/camstats/2007/graphics.htm
http://nccam.nih.gov/news/camstats/2007/graphics.htm
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Fig. 1.5   Disesases/conditions for which CAM was most frequently used by children, 2007. (http://
nccam.nih.gov/news/camstats/2007/graphics.htm)

 

Fig. 1.4   The most common natural products used by children, 2007. (http://nccam.nih.gov/news/
camstats/2007/graphics.htm)

 

http://nccam.nih.gov/news/camstats/2007/graphics.htm
http://nccam.nih.gov/news/camstats/2007/graphics.htm
http://nccam.nih.gov/news/camstats/2007/graphics.htm
http://nccam.nih.gov/news/camstats/2007/graphics.htm


8 A. M. Verissimo and S. M. Misra

Pediatric Chronic Health Conditions and CAM Use

The numbers and types of chronic health conditions in the US are increasing. 
According to a CDC report from 2013, an estimated 13–20 % of children in the 
United States suffer from mental health disorders within a calendar year and the 
numbers appear to be increasing. A recent study by Visser et al. showed that 11 % 
of 4–17 year-olds carried a diagnosis of ADHD and 69 % of these patients were 
on medication for this condition. This was an increase of over 28 % in medication 
prescriptions from 2007 data (Visser et al. 2012). According to a 2013 CDC report 
based on parental report, 4.7 % of children (3–17 years old) were diagnosed with 
anxiety at some point in time. In addition, phobias or fears were estimated at 2.6 % 
in 4–17  year-olds. The estimate from 2001 to 2004 data (NHANES , DISC-IV) 
was only 0.7 % for panic disorder or generalized anxiety disorder in 8–15  year-
olds. These trends are alarming (Perou 2013). Children who experience recurrent 
headaches (migraine or tension-type) or recurrent abdominal pain and who require 
outpatient tertiary hospital referrals have significant prevalence of psychiatric co-
morbidity with anxiety being predominant (Machnes-Maayan et al. 2013). There 
was a 24 % increase in inpatient mental health and substance abuse admissions dur-
ing a 3-year surveillance study from 2007 to 2010 (Perou 2013). 

According to a 2011 CDC study, 14 % of children younger than 18 years of age 
ever had a diagnosis of asthma, 10 % still have the diagnosis of asthma, and 19 % 
of children younger than 18 years of age have allergies. Learning disability is es-
timated at 8 % for children 3–17 years old (Bloom et al. 2012). The incidence of 
childhood obesity has tripled in adolescents and more than doubled in children dur-
ing the last 30 years (Ogden et al. 2012; NCHS 2011). According to the American 
Diabetes Association, 1 in 400 US children have diabetes, type 1 or 2 (ADA 2013).

Given the above statistics, a crisis is emerging in the overall health of pediatric 
patients. There is a demand for preventive care and a greater need for skills to uti-
lize self-regulation and empowerment. Patients desire and deserve an opportunity 
to participate in their own healthcare and rely less on medications. There is urgency 
for a multidisciplinary approach to care that embraces these principles. IM provides 
this unique treatment perspective. The enhancement of developing coping skills 
and the resulting sense of control and empowerment is the pinnacle of IM. This is 
particularly important when patients face chronic, recurrent, and/or life-threatening 
illness. There is concern that many pediatric health professionals are not comfort-
able talking with patients about CAM/IM, and most families do not discuss CAM 
use with their allopathic practitioners. According to the 2008 NHIS study, nearly 
66 % of families did not disclose CAM use to their child’s primary care practitioner 
(Kemper et al. 2008). With increasing numbers of chronic conditions in pediatric 
patients, allopathic practitioners could benefit from learning about IM. This effort 
would likely, in turn, benefit patients. Historically in the medical model, patients 
sought evaluation when symptoms of disease appeared. Over the last 20 years, there 
has been a shift towards a preventive wellness model in general pediatrics. The spe-
cialty of IM broadens this wellness model and can have a significant impact on the 
health and happiness of the pediatric patient.
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Challenges of Integrative Medicine Research

Integrative medicine is comprised of many therapies, and the research behind these 
therapies is evolving. There are huge limitations in the realm of IM research in-
cluding financial constraints, concerns about methodology, and product and ther-
apy safety. Possible methodological limitations are especially important for those 
modalities in which the gold standard of a randomized, double-blind, placebo-con-
trolled study is difficult to execute. In particular, studies with acupuncture, guided 
imagery and hypnosis, meditation, massage, and yoga may have limitations due to 
acceptable controls. There are concerns that studies with “sham” acupuncture or 
“sham” massage therapy cannot have true controls. Often in CAM, the therapy’s in-
tervention implies an intrinsic connection between the patient and the provider. This 
energy exchange may not be measureable, but is pertinent. In acupuncture studies, 
there may be slight variations in depth of penetration of the acupuncture needle, the 
needle’s diameter, the number of needles used, and the length of time the needles 
are in place. Although the acupuncture points are selected to create a specific out-
come in a desired portion of the body, there may be variations in technique from 
one acupuncturist to another. Massage therapy is another modality in which studies 
are difficult to standardize as there is slight variation in technique with individual 
massage treatments. It is difficult to investigate fundamentally different medical 
systems such as Traditional Chinese Medicine and ayurvedic medicine within a 
conventional medical model. The allopathic research model may not be effective, as 
these alternative systems evaluate, diagnose, and treat based on the Whole Person 
Model. The emphasis includes mind, body, and spirit, and focuses on preventive 
care and a need to diagnose the root causes of illness. In this manner, treatment is 
always individualized. Two patients presenting to an ayurvedic practitioner with the 
same complaint may leave with the same diagnosis but completely different treat-
ment plans. This makes standardized trials difficult to conduct and results difficult 
to measure and interpret.

IM studies have been criticized for small sample size, lack of standardization of 
techniques, and poor data outcome parameters. In addition, the lack of CAM exper-
tise in analyzing these studies may pose inadequate peer review as well as undue 
restrictions in institutional review board studies.

Children are not little adults but are rather unique in their developmental stages 
and physiological composition. Therefore, data should not be extrapolated from 
adult studies to form treatment plans for children. It is crucial to promote and con-
duct pediatric studies of IM. The NCCAM and CAHCIM have been successfully 
addressing barriers to research in IM especially over the last decade, but this is only 
a start. Financial constraints affect all areas of research. In 2012, the NIH’s total 
budget was $  30.9  billion, of which 0.4 % was allocated for NCCAM. In 2006, 
there were 360 NCCAM-funded research projects. Of this number, less than 5 % 
were for pediatric research (NCCAM 2013). There are other large sources for finan-
cial acquisition like the National Cancer Institute. Most academic and independent 
hospital centers rely on philanthropy to aid in their research endeavors, and that 
has been the case for many pediatric IM studies (NCCAM 2013). It is a dynamic 
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time for CAM/IM research, and the growing body of literature will continue to help 
IM practitioners provide better, more integrated and evidence-based care to their 
patients.

Reliable Resources  This monograph is designed to introduce general pediatric 
practitioners to the field of integrative pediatrics. It does not include sufficient 
information for a general practitioner to practice integrative pediatrics. For those 
interested in further study, refer to the following books and to the reference list at 
the end of each chapter of this monograph for reliable resources.

•	 Culbert, Timothy C, Olness, Karen, eds. (2010) Integrative Pediatrics. Oxford 
University Press. Integrative Medicine Library Series.

•	 Kemper, Kathi (2010) Mental Health, Naturally. American Academy of Pediat-
rics.

•	 Kemper, Kathi (2002) The Holistic Pediatrician. Harper Collins, 2nd edition, 
HarperQuill.

•	 Loo, May (2008) Integrative Medicine for Children,1st edition, Saunders.

For practitioners interested in the AAP’s recommendations on CAM, please refer 
to the AAP’s section on Integrative medicine and please refer to the following two 
articles:

•	 Kemper KJ, Vohra S, Walls R. “The Use of Complementary and Alternative 
Medicine in Pediatrics: A Clinical Report,” Pediatrics. Volume 122, Number 6, 
December 2008, pp. 1374–1368.

•	 “Recommendations for pediatric clinicians who discuss alternative complemen-
tary and unproven therapies with their families” available in the article Counsel-
ing Families Who Choose Complementary and Alternative Medicine for Their 
Child With Chronic Illness or Disability. Pediatrics. Vol. 107 No. 3 March 1, 
2001, pp. 598–601.

A Medical Timeline with Focus on Pediatrics and CAM

3000 BCE Ayurveda practiced in India
2000 BCE Acupuncture practiced in China
300 BCE Hippocratic Oath emphasizes the entire aspect of the person to understand 

malady
Mind-Body-Spirit accepted in medical paradigm
Belief predominates that imbalance of the four humors (blood, phlegm, yel-

low, and black bile) causes disease
1641 CE Rene Descartes’ philosophy of dualism emerges-mind and spirit dictated by 

the church and physical body analyzed by science
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1632–1704 CE John Locke emphasizes rational analysis -all natural phenomena could be 
reduced to smaller pieces, which added up to create the whole

1796 CE Hahnemann introduced homeopathy
1840s CE Popular Health Movement: repeal of laws that forbid alternative practitioners 

to practice
1847 CE American Medical Association (AMA) formed to obstruct “alternative medi-

cine” practitioners
1874 CE Andrew Still introduces osteopathy
1800s (late) CE 20 % all practitioners in US are “alternative medicine” practitioners
1890s CE Palmer introduces chiropractic medicine
1900 CE AMA lobbies for state licensing laws to reclaim authority over “alternative” 

providers
1902–1905 CE Benedict Lust introduces naturopathy/opens first school of naturopathy in 

New York state
1910 CE Flexner report shows inconsistencies in medical education in US
1928 CE Fleming discovers penicillin
1930 CE American Academy of Pediatrics (AAP) founded
1929 CE Blue Cross Insurance founded
1948 CE
1952 CE

World Health Organization founded 
Inactive polio vaccine introduced by Salk

1960 CE Ambulatory Pediatric Association founded
1965 CE Medicaid/Medicare War on Poverty begins
1972 CE President Nixon visits China with James Reston of New York Times. Reston 

develops appendicitis, requires appendectomy, and receives acupuncture 
exclusively for pain relief

1972 CE Krieger and Kuntz develop Therapeutic Touch -New York University
1978 CE American Holistic Medical Association founded
1980s CE Janet Mentgen introduces Healing Touch
1981 CE First article published on pediatrician burnout
1991 CE Office of Alternative Medicine established
1993 CE Eisenberg publishes “Unconventional Medicine in the United States- Preva-

lence, Cost and Patterns of Use”-34 % surveyed used at least one form of 
CAM in 1990

1996 CE Kathi Kemper publishes the book “The Holistic Pediatrician”
1998 CE NIH establishes NCCAM
1999 CE Consortium of Academic Health Centers for Integrative Medicine (CAH-

CIM) established
2005 CE AAP establishes provisional section of Complementary, Integrative and 

Holistic Medicine/Section on Complementary and Integrative Medicine 
(SOCIM)

2008 CE NCCAM publishes National Health Statistics Report on US CAM use by 
adults and children (38 % and 12 %, respectively)

AAP Clinical Task Force Report on pediatric IM published
2009 CE Timothy Culbert and Karen Olness publish the book “Integrative Pediatrics”
2013 CE AAP renames section on Complementary and Integrative Medicine as the 

“Section on Integrative Medicine”
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Chapter 2
Education

Sanghamitra M. Misra

Complementary and alternative medicine modalities were taught routinely in US 
medical schools until the early 1900’s. In 1908, the Carnegie Foundation for the 
Advancement of Teaching initiated a survey study of the existing medical schools in 
the US. The resulting Flexner Report of 1910 forced a sweeping change in medical 
education and formed a single model of medical education. That model was based 
on a philosophy that has largely survived to the present day. The Flexner report rec-
ommendations forced the removal of CAM education from all allopathic medical 
schools in the US (Flexner 1910). The reintroduction of CAM into medical student 
education began largely in the 1990’s. In 1995, the Alternative Medicine Interest 
Group of the Society of Teachers of Family Medicine surveyed U.S. medical school 
departments of family medicine to determine the extent to which CAM was being 
taught in medical schools. The results showed that CAM was taught in 34 % of U.S. 
medical schools (Forjuoh et al. 2003).

An influential movement in CAM education was the NCCAM’s CAM Educa-
tion Project of 1999. The NCCAM initially awarded 14 grants of $ 1–1.5 million to 
medical schools, teaching hospitals, and the American Medical Student Association 
(AMSA) to be used for CAM research projects. Over time, CAM has entered the 
curricula of a growing number of medical schools. The Consortium of Academic 
Health Centers for Integrative Medicine (CAHIM) is a group of more than 50 U.S. 
and Canadian medical schools and teaching hospitals that include CAM in their 
curricula and have CAM focus on at least two of the following: clinical practice, 
education and research. Medical schools are not training CAM practitioners. The 
medical school’s goal is to expose medical students to the vast array of therapies 
and medications available to the public. This exposure should be evidence-based 
and help students learn to promote effective interventions and warn about poten-
tially dangerous interventions.

Introducing medical students to CAM during their training can have lasting ef-
fects. Since physicians have the ability to influence politics and society, increasing 
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awareness of CAM on a political level by physicians can increase funding for CAM 
research and eventually lead to improved delivery of integrated healthcare. On an 
ethical level, physicians can push for removal of products or warnings to decrease 
consumer expenditure on unproven medications and therapies. With increasing 
positive evidence, health insurance companies can potentially reimburse for more 
CAM therapies. On a legal level, increased awareness can lead to creation of best-
practice guidelines. And, there can be a push for structured and consistent education 
and licensure for CAM providers. With increased coverage of CAM in medical 
schools across the US, collaborations can improve overall research and educational 
curricula (Mills et al. 2002). In a pilot study by Frenkel et al., the authors showed 
that “integrating CAM into the medical school curriculum requires a dedicated team 
if it is to result in a significant change. This change requires that CAM practices 
are visible to both students and faculty, that there is a co-operative climate, acces-
sible resources, and institutional support, and that CAM content is embedded into 
the existing curriculum”(Frenkel et al. 2007). Many medical schools have initiated 
Integrative Medicine departments that include IM clinics, IM education and IM 
research. More than 20 medical schools in the US offer an IM clinic elective for 
fourth-year students. A number of medical schools have combined the Integrative 
Medicine department with the department of “wellness” for medical students, resi-
dents and faculty while others have a dedicated “wellness” initiative.

According to Vohra et al., “Pediatric integrative medicine (PIM) is emerging 
as a new subspecialty to better help address twenty-first century patient concerns” 
(Vohra et al. 2012). Residency is an important place to offer PIM education. As resi-
dents learn about clinical practice in their field, it is important for training programs 
to introduce basic concepts of IM alongside traditional training. More than 20 resi-
dency programs in the US offer electives in IM, but most are not pediatrics-focused. 
At this time, there are no accredited residencies or fellowships in integrative pediat-
rics. The University of Arizona has instituted a unique online education curriculum 
for Pediatric Integrative Medicine in Residency (PIMR). PIMR was launched there 
in October 2012 as a pilot program with 100 h of education. Participants beginning 
July 2013 also included the University of Kansas, University of Chicago, Eastern 
Virginia Medical School/Children’s Hospital of the King’s Daughters and Stan-
ford University. In December 2013, Ohio State University’s Center for Integrative 
Health and Wellness launched an online program for health professionals providing 
evidence-based training on herbs and supplements.

The American Academy of Pediatrics has a dedicated Section of Integrative 
Medicine (SOIM), which was established to develop and identify educational op-
portunities and to advocate for research on complementary and alternative therapies 
used in pediatrics. According to the American Board of Physician Subspecialties, 
approximately 25 fellowships in Integrative Medicine are approved by the Ameri-
can Board of Integrative Medicine. Overall, there is a trend to increase awareness 
and education of IM in medical training (IOM 2005).
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Chapter 3
Modalities of Complementary and Alternative 
Medicine

Sanghamitra M. Misra, Richard J. Kaplan and Ana Maria Verissimo

I. Acupuncture

Background  Acupuncture, a classical form of Traditional Chinese Medicine 
(TCM), is a collection of procedures involving penetration of the skin with needles 
to stimulate certain points on the body to create a desired outcome (NCCAM 2013). 
The concept of acupuncture was widely introduced to the United States in 1971 
when New York Times reporter James Reston wrote about his trip to China during 
which he underwent appendectomy and doctors successfully used needles for pain 
control. Acupuncture has since become a widely utilized therapy for a variety of 
conditions in the US. In acupuncture, it is believed that stimulating specific points 
on the body with small needles corrects imbalances in the flow of qi through chan-
nels known as meridians. Correcting imbalance can lessen symptoms of pain or 
disease. Per Dr. Yin Lo (2004),

•	 Qi is vibration.
•	 Qi is oscillation of the meridians.
•	 Qi is what carries the effect of acupuncture from one acupoint to other parts of 

the body.

From the National Health Statistics Survey of 2007, an estimated 3.1 million U.S. 
adults and 150,000 children had used acupuncture in the previous year (Barnes et al. 
2008a, b). In a survey of parents of children with developmental disorders, 3 % used 
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acupuncture or moxibustion and 57 % of parents intended to use these therapies in 
the future (Kim et al. 2013). Moxibustion is a TCM technique that involves the burn-
ing of a spongy herb, known as mugwort, to facilitate healing. Moxibustion may be 
performed with acupuncture needles. Families visit acupuncturists on their own, but 
allopathic physicians are also beginning to recommend this therapy. A survey study of 
children presenting to an integrative pediatric clinic with complaints of pain showed 
that 24 % were referred to acupuncture specialists (Young and Kemper 2013).

Basics  Acupuncture is the stimulation of specific points on the surface of the 
skin which have the ability to alter various biochemical and physiological condi-
tions to achieve a desired effect. It is believed that acupuncture points are areas of 
designated electrical sensitivity and by inserting needles at these points, a practi-
tioner can stimulate various sensory receptors that stimulate nerves. These nerves 
then transmit impulses to the hypothalamic-pituitary system at the base of the brain 
which results in the desired effect, often decreasing pain (Joswick 2014).

Evidence  Treating pain is a common motivation for utilizing acupuncture. A recent 
study showed that acupuncture decreases perceived pain in children and adolescents 
after tonsillectomy (Ochi 2013). Studies in children also show usefulness of acu-
puncture in a variety of non-pain related conditions. One study looking at enuresis 
concluded that in patients with primary nocturnal enuresis, acupuncture appears 
effective in increasing the percentage of dry nights, with continuing results after the 
end of treatment (El Koumi et al. 2013). Focusing on asthma, one study showed that 
low-intensity laser acupuncture can be a safe and effective treatment in asthmatic 
children (Elseify et al. 2013). Laser acupuncture uses laser light in place of needles 
but stimulates the traditional points mapped by TCM. In a Danish study, acupunc-
ture showed positive effects on asthma in preschool children during treatment, but 
not after the end of treatment, as assessed by subjective parameters and use of medi-
cation (Karlson and Bennicke 2013). In a study of 40 children with perennial aller-
gic rhinitis, there was significant improvement of symptoms with treatment using 
LED phototherapy and laser acupuncture. Both treatments were considered to be 
safe (Moustafa et al. 2013).

Safety  Relatively few complications have been reported from the use of acupunc-
ture, but potentially serious side effects are possible if not delivered properly by a 
qualified practitioner (NCCAM 2013). In a systematic review of pediatric acupunc-
ture, the majority of adverse events associated with pediatric needle acupuncture 
were mild in severity. Many of the serious adverse events were likely a result of 
substandard practice. It is extremely important that children receive acupuncture 
services from qualified and experienced acupuncturists (Adams et al. 2011).

Education  In the US, there are approximately 50 accredited acupuncture schools. 
The Accreditation Commission for Acupuncture and Oriental Medicine (ACAOM), 
founded in 1982 by the Council of Colleges of Acupuncture and Oriental Medi-
cine and the American Association of Oriental Medicine, is recognized by the U.S. 
Department of Education as a specialized and professional accrediting agency, 
The ACAOM accredits programs and institutions that meet their requirements.  
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A complete list of accredited programs is available at the website http://www.
acaom.org/find-a-school/ (ACAOM 2014).

II. Aromatherapy

Background  Aromatherapy is the use of volatile plant materials, known as essen-
tial oils, and other aromatic compounds to improve an individual’s physical, emo-
tional, and spiritual well-being. Essential oils can be absorbed through the skin and 
travel through the bloodstream to have effects on the whole body. Distilled essen-
tial oils have been employed as medicines since the invention of distillation in the 
eleventh century (Forbes 1970). Many such oils are described by Roman physician 
Dioscorides, along with beliefs of the time regarding healing properties of herbs, in 
his De Materia Medica, written in the first century (Goodyer et al. 1959). Numerous 
essential oils are available in the US market, each with its own healing properties. 
According to a study of outpatient pediatric practices in 2013, aromatherapy was 
one of the top 4 types of CAM used (Adams et al. 2013). Interestingly, a pilot study 
in 2008 demonstrated that children have specific essential oil scent preferences that 
may be based on gender and ethnicity (Fitzgerald et al. 2007).

Basics  The three modes of aromatherapy include:

•	 Aerial diffusion generally used for:
−	 environmental fragrancing
−	 disinfection

•	 Direct inhalation generally used for:
−	 respiratory disinfection
−	 decongestion/expectoration
−	 to stimulate brain function
−	 to create psychological effects

•	 Topical applications generally used for:
−	 therapeutic skin care
−	 whole-body healing through compresses or massage

Evidence  Studies of aromatherapy do not consistently show benefit. Some essen-
tial oils such as tea tree have demonstrated antimicrobial effects, but there is still a 
lack of clinical evidence demonstrating efficacy against bacterial, fungal, or viral 
infections (Carson et al. 2006). In general, there is some evidence that essential oils 
may have therapeutic potential (Edris 2007). A study in adolescents showed that 
aromatherapy was a useful tool in crisis management (Fowler 2006). A pilot study 
in children with autism in a residential school setting did not show sleep pattern ben-
efit from lavender oil therapy (Williams 2006). Aromatherapy is an option in Rett 
syndrome (Lotan 2007). Massage with essential oils/aromatherapy is ineffective for 
childhood eczema (Yates et al. 2007). However, aromatherapy may help with the 
itching related to eczema (Stein et al. 2012). Children’s distress in a perianesthesia 
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setting may be improved with lavender and ginger essential oils (Nord and Belew 
2009). Aromatherapy massage seems to reduce hospitalized pediatric burn patients’ 
distress (O’Flaherty 2012). In a 2011 study, inhalation of a mixture of essential 
oils resulted in a 42.5 % decrease of acute respiratory illnesses and rhinitis (Kilina 
and Kolesnikova 2011). One trial did not demonstrate benefit of inhalation aroma-
therapy with bergamot essential oil for reducing anxiety, nausea, or pain in chil-
dren undergoing stem cell infusion (Ndao et al. 2012). A Korean study showed that 
abdominal meridian massage with aroma oils (AMMAO) is an effective interven-
tion in relief of constipation for hospitalized children with disability involving the 
brain (Nam et al. 2013). Aromatherapy with natural essential oil of orange could 
reduce anxiety during dental procedures (Jafarzadeh et al. 2013).

Safety  Safety testing on essential oils shows very few serious side effects when 
used as directed. Lavender and tea tree oils have hormone-like effects and should 
be used with caution (NCI 2013). Aromatherapy should be used with caution in 
children, especially young children, as oils may irritate the skin. There is also a risk 
of accidental ingestion if children are not monitored properly around essential oils.

Education  There are five recognized schools and one nationally accredited school 
of aromatherapy in the United States. The Alliance of International Aromatherapists 
(AIA) maintains a list of the available educational programs in the US and Canada 
(AIA 2013). The National Association for Holistic Aromatherapy (NAHA) is an 
educational, nonprofit organization that has established education guidelines for 
aromatherapy (NAHA 2013).

Licensing of practitioners  Aromatherapy practitioners are not licensed in the 
United States. Licensed health professionals such as physicians, nurses, and coun-
selors who have training in aromatherapy may provide the service. The Aromather-
apy Registration Council registers practitioners who have passed a national exam 
and their website (http://aromatherapycouncil.org/) provides a list of aromatherapy 
practitioners for patients searching for a practitioner near their home.

III. Ayurveda

Background  Ayurveda is a form of traditional medicine that originated in India 
and has been practiced continuously for over 5000 years. Its early history was 
largely an oral tradition passed from one generation to the next by local healers. 
Between 1500 and 2000 years ago, Ayurveda was codified into three main texts: 
one medical, one surgical, and one a composite of the two. These texts were written 
in Sanskrit and contain healing measures for physical, mental, spiritual, and para-
normal insults. Ayurveda is a Sanskrit word composed of the root Ayur meaning life 
and veda meaning science. Together, these create “Ayurveda”—the science of life. 
Like other holistic medical systems, Ayurveda focuses on the connection between 
mind, body, and spirit.
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Basics  Ayurvedic philosophy seeks to understand the real-time well being of an 
individual. It approaches this task with a qualitative system of measurement called 
doshas. In Ayurveda, the three doshas of vata, pitta, and kapha are believed to con-
trol and organize the world from the smallest cell up through the seasons, weather, 
and time of day. By utilizing a qualitative description of the universe, Ayurveda 
approaches the complex task of determining how an individual interfaces with the 
world around him. Diet, sleep/wake times, eating times, sensory stimulus, thought, 
emotion, season, and climate all play a role in modifying the body’s doshas.

The three doshas of Ayurveda each have specific qualities associated with them. 
These qualities are called gunas and like the Chinese system of yin and yang, they 
consist of paired opposites. Some examples of gunas are hot and cold, rough and 
smooth, dry and oily, sharp and dull. With this organization, one can discern the 
effect of one object on another, even if the effect is subtle. Consider for instance the 
effect of alcohol on the body. In Ayurveda, alcohol would be assigned the qualities 
of hot (it warms and causes flushing), penetrating (it is readily absorbed), and subtle 
(it is rather ethereal in effect). As such, when consumed, it imparts these qualities 
to the body. In the cold of winter, these qualities, being opposite to the climate, may 
improve the health of an individual if taken in moderation. In the summer, on the 
other hand, this additional heat may have detrimental effects.

Each dosha is related to a basic force of nature, and has qualities similar to that 
force. Vata is considered akin to the wind, and like the wind it possesses qualities 
that are drying, rough, mobile, light, and subtle. Pitta is considered akin to fire, and 
as such, it is hot, sharp, penetrating, and slightly mobile. Kapha is considered most 
akin to earth and is nurturing, stable, dull, and cool. In health, each dosha serves 
several specific purposes. Vata is said to create movement in the body including the 
transmission of nerve impulses, the coursing of blood through veins and arteries, 
and the movement of air with inhalation and exhalation. Pitta, the power of trans-
formative change, is believed to serve the metabolic purposes of the body includ-
ing the digestion of food, maintenance of body temperature, the work of enzymes, 
and the spark of intelligence and focus. Finally, Kapha, the stabilizing force, is 
said to give foundation and structure to the body including maintaining the health 
of bones, the lubrication of joints, and the storage of memory. Ayurveda believes 
that the three doshas are in constant flux. Each moment, the strength of each dosha 
within an individual changes based on the environment around the individual. Diet, 
lifestyle choices, sensory stimuli, emotion, thought, and environmental factors like 
season and time of day push and pull the doshas. If the environment possesses 
qualities similar to a particular dosha, then that dosha will increase. Similarly, if 
the environment possesses qualities dissimilar to a particular dosha, then that dosha 
will decrease. Thus, to approach the health of an individual, one must understand 
two important factors: the baseline constitution of that individual and that indi-
vidual’s current doshic state.

In Ayurveda, the baseline constitution of an individual is called Prakruti. Prak-
ruti is the unique proportion of vata, pitta, and kapha that serves as the baseline 
or balanced state of an individual. Prakruti is imparted at conception and can be 
considered most akin to a combination of genetic predisposition and personality. 
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Prakruti orients a person to the world, determining strengths and weaknesses, likes 
and dislikes, and physical, emotional, and psychologic attributes. Prakruti can be 
measured by Ayurvedic practitioners through a combination of pulse diagnosis and 
appearance. While Prakruti tells us the baseline constitution of an individual, Vi-
kruti tells us the quantity of the three doshas at any given moment. As individuals 
constantly engage with the world, their internal chemistry, psychology, and emo-
tions constantly shift. Some stimuli push people towards their balance, and others 
push them away. As each individual is built differently, the same two stimuli may 
have different effects on an individual depending on their Prakruti or baseline na-
ture. When healthy, Prakruti and Vikruti are closely aligned. As imbalance arises, 
through the myriad stimuli that the body and mind experience each day, the pro-
portions of vata, pitta, and kapha in an individual move away from their baseline 
state. This can result in small changes in a person’s health—constipation, insomnia, 
indigestion, or other seemingly small problems that are transient and rarely result in 
a visit to a physician. If these imbalances are not corrected, Ayurveda believes that 
deeper issues occur and full blown illness can result.

Pediatrics, or child life, is one of the major divisions of Ayurveda. The Ayurvedic 
pediatrician’s role begins at conception and continues until the child reaches the age 
of 16 years (Athavale 2013). The approach to a pediatric patient is similar to that of 
an adult patient, but treatments tend to be tempered in strength and duration so as 
not to adversely impact a developing system.

Traditionally, pulse diagnosis is the centerpiece of an Ayurvedic examination. 
From the pulse alone, experienced practitioners are able to determine Prakruti, 
Vikruti, and the functioning of the patient’s physiologic system and main vital 
organs. Additionally, practitioners may use the tongue, iris, and physical appear-
ance of an individual as well as a more modernly traditional history and physical. 
Special attention is typically paid to the digestive health of each patient. Improper 
digestion and elimination is considered one of the earliest signs of imbalance. 
Restoring regular hunger, proper digestion, and effortless elimination is believed 
to greatly aid the overall health of the body. Ayurvedic treatments are greatly 
diverse but a modifications in diet, eating times, and lifestyle habits tend to be 
the centerpiece of intervention. Additionally, herbal remedies, oil preparations, 
steam, heat, mantras, ceremony, physical exercise, and enema may all be utilized 
to restore balance.

As an example, in a child suffering from allergic rhinitis, an Ayurvedic practitio-
ner may make a variety of suggestions:

•	 Diet: Restrict of heavy, sticky ( kapha) foods including cheese, milk, yogurt, ice-
cream, peanut butter, cream sauces, ripe bananas, mangos, dates, and figs. Use 
heating spices in food including black pepper, cumin, salt, chili powder, etc.

•	 Lifestyle: Eliminate late night meals, ensure regular/proper eating times, ensure 
regular/proper sleep/wake times, reduce “sleeping in” and naps, promote exer-
cise and physical exertion

•	 Cleansing: Sauna treatment for dry heat; Sunning for heat; Ensure regular bowel 
movements

•	 Herbal treatment: Gentle, clearing herbs that are heating such as Zingiber of-
ficinale (ginger)
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Evidence  As Ayurveda involves nuanced treatment unique not only to the indi-
vidual, but also to the current state of that particular individual, it is difficult 
to apply double-blind placebo-controlled studies to Ayurvedic treatment meth-
ods. Accordingly, although significant anecdotal evidence exists for the utility 
of Ayurveda, there is little conclusive evidence as to its efficacy in clinical trials 
and systematic reviews. The body of evidence in Ayurveda, however, is grow-
ing. A study of 123 children in India concluded that Trikatrayadi Lauha is sig-
nificantly effective in the management of iron deficiency anemia in children 
(Kumar and Garai 2012). A review article of Ayurvedic treatment of children 
with dyslexia concluded that Ayurveda can treat dyslexia by balancing doshas 
and providing Medhya drugs that promote intellect (Sharma et al. 2012). How-
ever, a subsequent article warned that Ayurveda may be an acceptable adjunct 
therapy but remedial education is vital for a child’s success ( Karande and Shol-
apurwala 2013). Sridharan et  al. conducted a review of studies of Ayurvedic 
herbal medications for diabetes mellitus in children. The group concluded that, 
“Although there were significant glucose-lowering effects with the use of some 
herbal mixtures, due to methodological deficiencies and small sample sizes we 
are unable to draw any definite conclusions regarding their efficacy.” There 
were no significant adverse events reported (Sridharan 2011). One randomized 
double-blind placebo-controlled trial including 75 adults given either Tinospora 
cordifolia (TC) or placebo for 8 weeks showed that TC significantly decreased 
all symptoms of allergic rhinitis. Nasal smear cytology and leukocyte count cor-
related with clinical findings. TC was well-tolerated (Badar et al. 2005). TC has 
not been studied in children.

Safety  Ayurveda is a complicated discipline that should be practiced only by 
trained practitioners. Ayurvedic interventions tend to be subtle and gentle, but 
some treatments, especially herbal, enema, and the clearing methods of Pancha-
karma can cause significant harm to patients if used inappropriately. Ayurveda 
also uses many metals in the treatment of patients including lead, mercury, gold, 
and silver. Though these are extensively and precisely processed so as not to cause 
harm, they are considered very risky treatments in the United States. As such, 
safety concerns have also been raised about Ayurveda. The FDA issued an alert in 
2008 after two concerning studies (Saper et al. 2004). A 2004 study showed that 
20 % of Ayurvedic “herbal medicine products” produced in South Asia and avail-
able in South Asian grocery stores in Boston contained potentially harmful levels 
of lead, mercury, and/or arsenic (Saper et  al. 2008). The second study in 2008 
showed that one-fifth of U.S.-manufactured and Indian-manufactured Ayurvedic 
products bought on the Internet contained detectable lead, mercury, or arsenic 
(Valiathan 2006). In addition, a case report was published in 2013 of a 2-year-
old girl in India who developed anuric renal failure from chronic ingestion of an 
Ayurvedic medicine containing mercury (Sathe et  al. 2013). That being said, a 
number of Ayurvedic herbs are now grown in the US and American practitioners 
can procure herbs from US-based companies. Practitioners and patients may be 
more informed about the safety of these American products.
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Education  In India, Ayurvedic training is a 4 to 6 year program. In the United 
States there are a few schools that offer training of between 400 and 800 classroom 
hours. This usually takes 9–15 months. Unless additional hands-on or guided train-
ing is given, practitioners emerging from these schools are often less equipped to 
practice Ayurveda than those that have extensive training in India.

Licensing of Practitioners  The United States does not have a licensing body for 
Ayurvedic practitioners. There are organizations that Ayurvedic practitioners can 
join such as the American Holistic Medical Association, the Integrative Medicine 
and Holistic Health Association, and the National Ayurvedic Medical Association.

IV. Biofeedback

Background  Biofeedback is the process in which a person gains awareness of his/
her physiological functions using instruments to provide information on the activ-
ity of systems with the goal of being able to manipulate these functions at will 
(Durand and Barlow 2009). Electronic or mechanical equipment is used to measure 
physiologic functions, but equipment is not necessarily required to practice biofeed-
back. Biofeedback is used widely to improve a variety of health conditions. When 
equipment is used, various physiologic parameters are measured including muscle 
tension, surface blood flow, heart rate, sweat or galvanic skin response, diaphrag-
matic breathing, and brain waves (via EEG). Hand-held devices that are available 
for home use primarily measure heart rate variability. Biofeedback devices objec-
tively record physiologic changes in a non-invasive manner, which a patient can 
use to gain understanding of the mind-body connection. Hans Selye, MD, a pioneer 
in stress studies, demonstrated the significant influence stress has on physical and 
mental health conditions. His early research led to the importance of relaxation 
strategies to promote homeostatic balance. Dr. Selye laid the foundation for Mind-
Body Medicine (Culbert and Olness 2010).

Basics  Focusing on subtleties of physiologic functions is the key to the practice 
of biofeedback. Biofeedback helps patients gain better mind-body appreciation 
and inner control. Biofeedback utilizes diaphragmatic breathing by emphasizing 
abdominal rise and fall with minimal movement of the upper chest. Inspiration 
and expiration is taught to occur through the nose while the patient is noticing the 
sensation. The overall goal is to increase the volume of the breath and decrease 
the respiratory rate. In thermal biofeedback, blood flow is indirectly measured. 
The goal is to achieve vasodilation at the capillary level by relaxing smooth 
muscle and quieting the sympathetic nervous system. In biofeedback focusing 
on muscle tension, electromyography (EMG) measurements are taken by plac-
ing electrodes on nonspecific muscle to assess general muscle tension, and then 
electrodes are placed on specific areas of pain or tension to measure the difference 
in tension. Biofeedback using heart rate variability is an indicator of autonomic 
nervous system (ANS) balance. This is an advanced technique usually measured 
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after the patient has familiarity with biofeedback. A greater awareness of one’s 
body allows for “voluntary” control over emotional and physiologic response and 
allows for balance of the ANS and central nervous system (CNS). Patients learn 
how to identify and control their psycho-physiologic response to external stimuli. 
Positive thoughts, like appreciation and caring, can improve balance within the 
ANS while negative thoughts and emotions contribute to imbalance within the 
ANS. Biofeedback is usually taught in 4–6 1-h sessions. Home practice increases 
overall biofeedback competency and efficacy.

Evidence  The literature supporting biofeedback for pain control is extensive. In 
a study of adults with migraine and tension-type headache, biofeedback showed 
significant benefit (Nestoriuc et al. 2008). According to Tan et al., “Sufficient meta-
analysis, detailed reviews, assessments by U.S. government sponsored panels, and 
high quality studies with long follow ups of significant numbers of patients have 
demonstrated that biofeedback can be efficacious for assessing and treating a vari-
ety of disorders characterized by pain” (Tan et al. 2007). A meta-analysis concluded 
that neurobiofeedback treatment can be beneficial in patients with attention-deficit/
hyperactivity disorder (ADHD) as it was highly effective for patients with inatten-
tion and impulsivity and was moderately effective for patients with hyperactivity 
(Arns et al. 2009). Gevensleben et al. also found neurofeedback to be beneficial in 
patients with ADHD (Gevensleben et al. 2009). A study published in 2014 showed 
that an elementary school-based teacher-led daily stress management interven-
tion with biofeedback measurements can decrease anxiety and improve relaxation 
(Bothe et al. 2014). A study focusing on bowel and bladder dysfunction in children 
with vesiculoureteral reflux demonstrated that biofeedback is a reasonable therapy 
(Elder and Diaz 2013). Biofeedback, by increasing sphincter pressure, was also 
found to be useful in improving anorectal function in children with fecal inconti-
nence (Ambartsumyan and Nurko 2013).

Safety  According to the American Cancer Society, “Biofeedback is thought to 
be a safe technique. It is noninvasive and requires little effort. There have been 
occasional reports of dizziness, anxiety, disorientation, and a sensation of floating, 
which may be emotionally upsetting to some people. Biofeedback requires a trained 
and certified professional to manage equipment, interpret changes, and monitor the 
patient. Battery-operated devices sold for home use have not been found to be reli-
able” (ACS 2013).

Education  Regionally accredited institutions in the United States and Europe have 
adopted the Biofeedback Certification International Alliance (BCIA) Blueprints of 
Knowledge for standardization. There are currently 13 accredited schools of bio-
feedback in the US. Sources listed below have information regarding training and 
product information:

•	 www.bcia.org
•	 www.heartmath.com
•	 www.aapb.org
•	 www.stresseraser.com
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•	 www.stens-biofeedback.com
•	 www.wildDivine.com

Licensing of Practitioners  The Biofeedback Certification International Alliance 
(BCIA), formerly known as the Biofeedback Institute of America, was created in 
1981 with the primary mission of certifying individuals who meet education and 
training standards in biofeedback and progressively recertifying those who advance 
their knowledge through continuing education (BCIA 2013). Professionals certified 
by BCIA in General Biofeedback may refer to themselves as Board Certified in Bio-
feedback (BCB), in Neurofeedback as Board Certified in Neurofeedback (BCN), 
and in Pelvic Muscle Dysfunction Biofeedback as Board Certified in Biofeedback 
for Pelvic Muscle Dysfunction (BCB-PMD) (Schwartz and Montgomery 2003). 
Individual insurance plans vary, but some insurance companies now cover biofeed-
back. Practitioners should provide relevant research data regarding biofeedback to 
their patients and insurance companies to advocate for treatment when appropriate.

V. Biofield Therapies

Biofield therapies are based on the interactions of the human energy field with a 
greater universal healing energy. Energy therapies are those involving the manipu-
lation of subtle biofield energy to facilitate the body’s innate natural healing. Energy 
medicine’s foundation is based on the premise that changes in the life force of the 
body impact health (NCCAM 2013). These forces include electric, magnetic, and 
electromagnetic fields. Veritable energy fields are mechanical vibrations and elec-
tromagnetic forces which use specific, measurable wavelengths and frequencies to 
treat patients. Implicit to the biofields is that humans have a subtle energy which is 
currently immeasurable. Examples of biofield include the qi in Traditional Chinese 
Medicine and doshas in ayurvedic medicine.

To date, there is no scientific consensus regarding mechanism of action of energy 
therapies (NCCAM 2013). Practitioners of energy medicine believe that illness re-
sults from blockages of these subtle energies. Acupuncture and acupressure work 
on the belief that diagnosing and restoring the imbalances of the biofield enables 
the proper flow of qi, which in turn restores balance and health. Some therapists are 
believed to transmit vital energy to a recipient to restore health. The four common 
biofield therapies are acupuncture, Reiki, healing touch, and therapeutic touch.

VI. Chiropractic

Background  The term “chiropractic” combines the Greek words cheir (hand) and 
praxis (practice) to describe a treatment done by hand. Hands-on therapy, espe-
cially adjustment of the spine, is central to chiropractic care, which is based on the 
notion that the manner in which a body’s structure connects to its function affects an 
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individual’s health (NCCAM 2013), The goal of spinal and joint manipulation is to 
correct alignment problems, alleviate pain, improve function, and support the body’s 
natural ability to heal itself. Although joint manipulation is mentioned in Chinese 
and Greek texts dating back to 2700 BCE, the chiropractic profession officially 
began in 1895, when magnetic healer Daniel David Palmer restored the hearing of 
Harvey Lillard by manually adjusting his neck. In 1897, Dr. Palmer established the 
Palmer School of Chiropractic in Davenport, Iowa.

According to the 2007 National Health Interview Survey (NHIS), about 8 % of 
adults (more than 18 million) and nearly 3 % of children (more than 2 million) had 
received chiropractic or osteopathic manipulation in the preceding 12 months (NC-
CAM 2013). Also in 2007, a survey of pediatric patients in an outpatient facility 
showed that 19 % of the families sought chiropractic care for their children (Jean 
and Cyr 2007). A study in 2008 showed that approximately14 % of chiropractic 
patients are children under 18 (Council on Chiropractic Education 2007). A recent 
study in Canada showed that almost 28 % of cancer patients in two children’s hos-
pitals visited chiropractors (Valji et al. 2013).

Basics  Chiropractic is based on the connections between the nervous system and 
musculoskeletal system. Chiropractors believe that malalignment of joints causes 
pain and disease. Chiropractors perform adjustments to realign joints. When chiro-
practors perform adjustments in children, they generally use less force and often uti-
lize a tool known as an activator. Chiropractors are generally associated with one of 
two groups (Lee et al. 2000). Neither group supports routine childhood vaccination. 
The International Chiropractic Association, established by Dr. Palmer in 1926, pro-
motes chiropractic as essential to health promotion and “is supportive of a conscience 
clause or waiver in compulsory vaccination laws, providing an elective course of 
action for all regarding immunization” (ICA 2013). The American Chiropractic 
Association, founded in 1922, provides more focused treatment on musculoskeletal 
disorders but also supports autonomy “by maintaining an individual’s right to free-
dom of choice in health care matters and providing an alternative elective course of 
action regarding vaccination” (ACA 2009). Despite this difference in vaccine belief 
between allopathic pediatricians and chiropractors, Vallone et al. state that “chiro-
practors may assume the role of primary care for families who are pursuing a more 
natural and holistic approach to health care for their families” (Vallone et al. 2010).

Evidence  Although the most common reason pediatric patients visit chiropractors 
is spinal pain, no adequate studies have been performed in this area (Hestbaek and 
Stochkendahl 2010). The efficacy of chiropractic care in the treatment of nonmus-
culoskeletal disorders has yet to be definitely proven or disproven (Ferrance and 
Miller 2010). A review study showed potential benefit in children with respiratory 
illnesses with manual therapies such as osteopathy, massage, and chiropractics 
(Pepino et al. 2013). There may be benefit of chiropractic in children with ballistic 
tremors (Alcantara and Adamek 2012). One case study showed potential benefit of 
spinal manipulation therapy (SMT) for children with attention deficit hyperactivity 
disorder (ADHD) (Muir 2012), but a systematic review from 2010 concluded that 
at that time, there was insufficient evidence to evaluate the efficacy of chiropractic 
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care for pediatric and adolescent ADHD (Karpouzis et al. 2010). Preliminary stud-
ies show that chiropractic adjustments may be beneficial in autism (Alcantara et al. 
2011). One case study showed resolution of cyclic vomiting after chiropractic care 
(Hubbard and Crisp 2010). From a review study in 2008, there was limited quality 
evidence for the use of SMT for children with otitis media (Pohlman and Holton-
Brown 2012). Although there may be some benefit, there is not enough evidence 
at this time to recommend chiropractics for treatment of infant colic (Aase and 
Blaakaer 2013). There is weak evidence for the use of chiropractics to treat enuresis 
(Huang et al. 2011).

Safety  There is insufficient research evidence about adverse events related to chi-
ropractic and children. Clinical studies and systematic reviews from adult patients 
undergoing manual therapy report that mild to moderate adverse events are com-
mon and self-limiting, but serious adverse events are rare. Serious adverse events 
in chiropractic are much less common than for medications regularly prescribed 
for the same medical problems. More high-quality research specifically addressing 
adverse events and pediatric manual therapy is needed (Humphreys 2010).

Education  In 2005, the World Health Organization published guidelines for the 
education of chiropractors (WHO 2005). In the United States, Canada, and many 
European countries, chiropractic is legally recognized and formal university degrees 
have been established. In these countries, the profession is regulated, and the pre-
scribed educational qualifications are generally consistent.

Licensing of Practitioners  Graduates of chiropractic schools receive the degree 
Doctor of Chiropractic (DC), and are eligible to seek licensure in all jurisdictions. 
The Council on Chiropractic Education (CCE) sets minimum guidelines for the 18 
chiropractic colleges in the US.

VII. Clinical Hypnosis

Background  The American Society of Clinical Hypnosis (ASCH) defines hyp-
nosis as “… a state of inner absorption, concentration and focused attention… . 
Because hypnosis allows people to use more of their potential, learning self-hypno-
sis is the ultimate act of self-control” (ASCH 2014). Hypnosis is often described as 
purposeful daydreaming. Historically, the practice of attaining a trance or trance-
like state for religious reasons, medicinal healing, or cultural initiation rites is well 
documented. The use of hypnosis in pediatrics was pioneered by Drs Milton Erick-
son and Erik Wright in the late 1950s. The field was furthered in the 1960s by Dr 
Franz Baumann, who implemented clinical hypnosis as treatment for a variety of 
pediatric medical conditions (Culbert and Olness 2010, p. 270–271).

Basics  Clinical hypnosis is often used as a treatment to lessen pain. In general, 
the affective component of pain is processed in the medial aspect of the thalamus 
and sent to the anterior cingulate gyrus. A study was conducted by Rainville et al. 
to understand how hypnosis works. Volunteers were asked to place their hand into 
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hot water and a PET scan was performed. The same volunteers underwent hyp-
nosis, and a PET scan was repeated. With hypnosis, there was less activation of 
the anterior cingulate cortex, the part of brain that involves feelings of emotional 
distress and can influence pain inhibition. With hypnosis, there was no decrease in 
activation of the somatosensory cortex. The interpretation was that the brain may 
continue to register pain sensation during hypnosis, but patients are able to shift the 
pain experience away from emotional distress (Rainville et al. 1997).

The beauty of hypnosis is in its simplicity through use of language. All true 
hypnosis is self-hypnosis, which allows the patient to become empowered. The 
provider serves as a coach or facilitator. Establishment of rapport with a patient 
is essential to the process of hypnosis. With children, appreciation of the devel-
opmental and cognitive stage of a patient is also crucial for a successful hypnosis 
encounter. Children and adolescents experience altered mental states throughout 
the day when absorbed in video games, sports, watching movies, or reading exciting 
books. Referring to these feelings can bring a sense of familiarity and ease to the 
process of hypnosis. Complete absorption into the hypnosis enhances suggestibility, 
which is how a practitioner introduces therapeutic suggestions to reach goals for 
therapy. Formally, hypnosis has six stages: introduction, induction, intensification, 
therapeutic suggestion, re-alerting, and debriefing. Hypnosis in the younger pedi-
atric patient is fluid or without strict attention to stages. Younger patients may be 
relatively active during the session. Induction may be achieved in a variety of ways 
dependent upon the developmental and cognitive level of the patient. Induction 
with young children may involve rocking, stroking, massaging, singing, playing 
with dolls or superheroes, or using items like pop-up books, pinwheels, or bubbles. 
Older children and adolescents may use favorite-place imagery, adventure imagery, 
magic carpet ride thoughts, abdominal breathing, helium balloon thoughts, imagery 
of a bucket of sand, or eye fixation. There may be physical signs during hypnosis 
indicating an altered mental state, such as fluttering of closed eyelids, slackening 
of facial muscles, head lowering, slowing and deepening of respirations, muscle 
twitching, and eye tearing. Children under the age of 10 years may not close their 
eyes during hypnosis. During hypnosis, patients are aware of their surroundings and 
may speak or signal with their hands. Of note, hypnosis susceptibility scales have 
not been accurate in predicting the success of hypnosis in children (Culbert and Ol-
ness 2010, p. 273).

Evidence  The overwhelming evidence demonstrates hypnosis to be effective in 
many pediatric conditions including reduction of pain and anxiety. However, there 
are many criticisms of hypnosis studies including small sample sizes, flaws in meth-
odology, and the idea that patients are not just undergoing hypnosis but undergoing 
relaxation or guided imagery. In addition, hypnosis is based on the active partici-
pation of the patient, and therefore double-blind studies are impossible. Pain is 
influenced by a person’s developmental stage, prior experiences with pain, anxiety, 
physical and emotional stressors, and innate temperament. Hypnosis has been well-
studied in adults with acute, chronic, and recurrent pain for many years. These tech-
niques have virtually no side-effects and promote self-control. Self-hypnosis and 
imagery are routinely used to decrease pain and anxiety from painful procedures. 
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These modalities have become mainstream in many pediatric oncology centers. 
Studies have also noted that self-hypnosis can lessen nausea and vomiting (Senser 
and Kelly 2007). Extensive randomized controlled trials published by Uman et al. 
have concluded that hypnosis may alleviate pain and anxiety in needle-related pro-
cedures (Uman et al. 2013).

Studies have favored the use of hypnosis in treating behavioral conditions such 
as trichotillomania, enuresis, and thumb sucking (Saadat and Kain 2007). Hypnosis 
has also been studied in patients with functional respiratory conditions including 
dyspnea, hyperventilation, habit cough, throat clearing, and vocal cord dysfunc-
tion (Anbar 2012, p. 3). Dr Ran Anbar at Upstate Medical University (SUNY) has 
utilized hypnosis in the affiliated pediatric pulmonary center. Hypnosis research 
data from this center has included studies on functional chronic dyspnea (which 
improved in 19 % and completely resolved in 81 % of patients) and on habit cough 
(which resolved symptoms in 90 % of these cases) (Anbar 2012, pp. 229–230).

Safety  Hypnosis is considered safe when implemented by a skilled practitioner. A 
full medical evaluation should be obtained prior to the use of hypnosis when treat-
ing pain, anxiety, and functional respiratory disorders to assess for underlying cause 
for symptoms. Hypnosis should never be used for purposes of entertainment.

Education  Three of the large teaching organizations for clinical hypnosis include 
the American Society of Clinical Hypnosis (ASCH), National Pediatric Hypnosis 
Training Institute (NPHTI), and the New England Society of Clinical Hypnosis.

Licensure of Practitioners  The ASCH has a certification program including 
requirements for beginner, intermediate, and advanced levels of training for licensed 
healthcare workers. Successful completion provides certification of basic training 
in hypnosis or certification as an approved consultant (www.asch.net). The NPHTI 
provides beginner, intermediate, and advanced training in pediatric hypnosis. The 
American Boards of Clinical Hypnosis include: American Board of Medical Hyp-
nosis, American Board of Psychological Hypnosis, American Board of Hypnosis in 
Clinical Social Work, and the American Board of Dental Hypnosis. The American 
Board of Hypnosis in Nursing is being developed.

VIII. Healing Touch

Background  Healing Touch (HT) therapy was developed in the 1980s by holistic 
nurse Janet Mentgen, RN. In 1989, Ms Mentgen formally created HT as an energy 
medicine program. In 1993, HT was certified by the American Holistic Nurses 
Association (AHNA). That same year, Ms. Mentgen formed The Colorado Center 
for Healing Touch, dedicated to bringing Healing Touch to millions of people 
throughout the world (Healing Touch Program 2013). HT believes that individuals 
possess energy fields and there also exists a universal energy field. Disruption of 
the energy system creates disease. HT provides relaxation through gentle touch to 
provide balance of mind, body, and spirit (Culbert and Olness 2010).
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Basics  The focus of HT is to assist in healing for the highest good. Typical sessions 
last up to one hour. The patient is fully clothed and lying or sitting in a comfortable 
position. The practitioner “centers” herself/himself and performs a body scan with 
her/his hands to detect subtle energy imbalances. After imbalances are assessed and 
treated, the practitioner re-alerts the patient to a fully alert state. The practitioner 
then re-evaluates the energy system, reviews symptoms, and discusses a follow-up 
self-care plan (Culbert and Olness 2010).

Evidence  Research in HT is limited due to the lack of randomized controlled 
trials and the inability to elucidate a mechanism of action. There have been 
studies to suggest that HT may improve overall well-being. The pediatric lit-
erature on HT is sparse; however, HT is widely used in pediatric hospitals as 
an adjunctive therapy to reduce anxiety, pain, and stress (Culbert and Olness 
2010). A pilot study was conducted to determine the effectiveness of HT on 
anxiety, stress, pain, pain medication usage, and selected physiological mea-
sures of hospitalized adults with sickle cell disease experiencing a vaso-occlu-
sive pain episode. The sample size was small but there was some clinically 
significant benefit of HT on days 2–4 of the therapy (Thomas et  al. 2013). 
Kemper et  al. performed a pilot study with 9 pediatric cancer patients. The 
patients either received a 40-min rest session or a 20-min HT session within 
a 40-min rest session. Patients reported less stress, improved mood, and had 
lower heart rate variability compared with the same patient cohort who had 
40 min of rest alone (Kemper et al. 2009) (Langler and Mansky 2012). A recent 
study in pediatric patients also demonstrated the feasibility of using energy 
therapy in the pediatric oncology patient population. In the study, the HT group 
showed significant decreases in scores for pain, stress, and fatigue for partici-
pants, parents, and caregivers. Furthermore, parents’ perception of their chil-
dren’s pain decreased significantly for the HT group when compared with the 
group receiving reading/play activity (Wong et al. 2013).

Safety  HT is generally considered safe when performed by trained professionals. 
There is no known risk in adding healing touch to conventional medical treatment.

Education  Healing Touch Program (HTP) is an educational program that offers 
classes in HT as well as providing support for HT students, practitioners, and 
instructors.

Licensing of Practitioners  In 1993, HT was certified by the AHNA. In 1996, 
Healing Touch International, Inc. was founded, and its purpose is to administer the 
HT certification process for practitioners and instructors. In 2008, the certification 
process was moved to the Healing Touch Certification Board.

IX. Supplements and Herbs

According to the CDC’s National Center for Health Statistics surveys, the use of 
herbals and dietary supplements in the US has been increasing over the last 20 
years. It is estimated that more than 50 % of US adults use at least one supplement 
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(Bailey et al. 2013). From a government study, an estimated 2.9 million children 
and adolescents used herbs or dietary supplements in 2007 and Americans spent 
over $30 billion on dietary supplements in that year (Nahin et al. 2009). Unfortu-
nately, little is substantiated regarding the efficacy, purity, and at times safety of 
herbals and dietary supplements. Gardiner et al. noted that 72 % adults who were 
using herbs were also taking other prescription medications and 84 % were also tak-
ing over-the-counter medications (Gardiner et al. 2007).

The Oxford dictionary defines an herb as any plant with leaves, seeds, or flowers 
used for flavoring, food, medicine, or perfume. Herbal products that are designed 
for use in maintaining or improving health are known as phytomedicines. People 
around the world have used herbs to address a multitude of health issues for centu-
ries. Analyses of archeological sites show that herbs were used long before the be-
ginning of recorded history. The basis of medicinal properties of certain plants and 
their components has been the foundation for modern pharmacology. Individualized 
botanical treatments continue to be integral to the treatment plan of whole medi-
cal systems such as Ayurveda, Traditional Chinese Medicine, and Native American 
Medicine. According to the World Health Organization, 80 % of the world’s popula-
tion still relies on herbal medicine as its primary form of healthcare. Germany and 
Canada consider herbs and supplements to be similar to medications. The European 
Union requires a premarket government approval for herbal products (Budzyns-
ka et al. 2012). This type of regulation is also mandated in Canada, where herbal 
products require preapproval evaluation through Natural Health Products (Health 
Canada 2012). In the US, the FDA considers herbals and dietary supplements as 
food products. Therefore, the degree of regulation is less stringent than that for pre-
scription and over-the-counter medications. According to the Dietary Supplement 
Health and Education Act of 1994, “A supplemental product is intended to supple-
ment the diet. It must contain at least one of the following ingredients (including 
vitamins; minerals; herbs or other botanicals; amino acids; and other substances) or 
their constituents. The product is intended to be taken orally as a pill, capsule, tablet 
or liquid; and the product information must be labeled on the front panel as being a 
dietary supplement” (NIH 2014).

It is the responsibility of the manufacturer to insure that a supplement or herbal 
product is pure and considered safe. All constituent products must be clearly docu-
mented on the label. Manufacturers are not obligated to report adverse events to 
the FDA, and substances that were on the market before 1994 are exempt from 
regulation. This is in contrast to prescription drugs and over-the-counter medica-
tions, for which manufacturers must provide safety and efficacy information to the 
FDA before the product reaches the market. If a product maintains a claim regarding 
therapeutic efficacy, there must be data provided for its support. Otherwise, supple-
ments and herbs must have the following statement: “This statement has not been 
evaluated by the U.S. Food and Drug Administration (FDA). This product is not 
intended to diagnose, treat, cure, or prevent any disease.”

Since 2007, new regulations have been created through the current Good Manu-
facturing Practices (cGMP). This includes verification that supplements and herbal 
products are processed, labeled, and packaged in compliance with standards. Thus, 
consumers should look for GMP on product labels. The Consumerlab seal implies 
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documentation of the product’s purity, potency, ingredients, and bioavailability, but 
it does not stipulate efficacy (Consumerlab 2013). The Federal Trade Commission 
requires that advertising of a product has foundational merit. The FDA may evaluate 
the safety of a product by conducting research on the product and tracking adverse 
side effects. Safety concerns can be cited through the FDA’s voluntary MedWatch 
Program. It is the responsibility of all practitioners to report any adverse events 
noted from herbals and supplements. It is important to be mindful that natural does 
not necessarily mean safe. There was a lag of many years before ephedra was taken 
off the market despite reported safety concerns.

In our US system, the knowledgeable practitioner must communicate infor-
mation to patients. Consumers believe that they are buying safe, pure herbal and 
supplement products. Yet, this may not be the case. Product authenticity may be 
compromised. A study by Miller et al. found that 10 % of random Chinese herbals 
purchased in New York City’s Chinatown were adulterated (Miller 2007). Saper 
et al. discovered that 20 % of US and Indian Ayurdevic products purchased on the 
Internet contained lead, mercury, and/or arsenic that exceeded acceptable levels. In 
addition, of the products that contained mercury, 75 % were marked as GMP com-
pliant (Saper et al. 2008).

According to NCCAM, biologically based practices are the most frequently used 
form of complementary therapy, and use of multivitamins is the most common. Up 
to 41 % of children take multivitamins. A study by Zhang et al. cited data from the 
Infant Feeding Practices Study II, a longitudinal survey conducted through the FDA 
and the CDC, which showed that 9 % of infants were given dietary botanical supple-
ments or teas during their first year of life. Maternal herbal use, Hispanic ethnicity, 
and longer breast feeding were predictors for herb use in infants. The most common 
reasons for botanical use in infants were fussiness, colic, and relaxation (Zhang 
et al. 2011). According to the AAP Task Force on Complementary and Alternative 
Medicine, of teenagers who reported using CAM, almost 73 % used supplements 
and/or herbs (Kemper et al. 2008).

It is important to note that there may be great variation in herbal sources. Geo-
graphic location, time of plant harvest, and plant processing may influence poten-
cy of an herb. A study by Tachjian et al. revealed that more than 40 % of all herbal 
products failed to include the specified quantity of active ingredients on their label. 
There was concern regarding heavy metal contamination and intentional or uninten-
tional pharmaceutical adulteration, including antibiotics, hormones, and nonsteroidal 
drugs. There was concern regarding prohibited animal and plant ingredients found in 
some herbal products. The study authors noted that in 2007, the FDA issued 9 safety 
alerts warning consumers to stop using 13 brands marketed as dietary supplements 
because testing revealed that the supplements contained undocumented prescription 
medication (Tachjian et al. 2010). Supplements may interact with medications and 
pose risks for medical procedures. It is crucial that health care providers ask questions 
regarding the use of over-the-counter supplements and herbals in a non-judgmental 
manner. Of note, St John’s wort is a popular herb in the US used to treat mild to 
moderate depression, anxiety, and sleep disorders. This herb induces the hepatic cy-
tochrome p450 pathway, which is involved in the metabolism of over 50 % of all pre-
scription drugs. Therefore, there is potential for adverse effects such as hypertension 
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and arrhythmias, and there is concern for decreased efficacy of certain antibiotics, 
immunosuppressants, chemotherapeutics, and psychotropic medications. St John’s 
wort decreases prothrombin time, and Ginkgo biloba may increase risk of bleeding 
when used with anticoagulant or antiplatelet therapy. The active ingredient in garlic 
inhibits collagen-induced platelet aggregation. It is recommended that patients stop 
garlic supplements at least 10 days prior to surgery. Grapefruit juice also induces the 
cytochrome p450 pathway and should be used with caution in patients taking medi-
cations that utilize the CYP3A4 system for drug metabolism (Tachjian et al. 2010).

Reliable Sources  National Center for Complementary and Alternative Medicine: 
http://www.nccam.nih.gov
NIH Office of Dietary Supplements: http://ods.od.nih.gov/HealthInformation/DS
U.S. FDA: http://www.fda.gov/Food/DietarySupplements
Natural Medicines Comprehensive Database: http://www.naturaldatabase.com
ConsumerLabs: http://www.consumerlabs.com
Natural Standard: http://www.naturalstandard.com
MedLinePlus: http://www.nlm.nih.gov/medlineplus/druginformation.com
MD Anderson Cancer Center: http://www.mdanderson.org/departments/CIMER
Memorial Sloan-Kettering Cancer Center: http://mskcc.org/mskcc/html/11570.cfm
Reference Book: The American Botanical Council (ABC) Clinical Guide to Herbs

Common Herbals and Supplements in Pediatrics: Echinacea

According to the 2007 National Health Interview Survey, the most common com-
plementary health practice for children was use of natural products and the most 
common of these was Echinacea (Barnes et  al. 2008a, b). Echinacea, or Purple 
Coneflower, has nine species. It is a member of the Compositae family, which in-
cludes asters, daisies, and sunflowers indigenous to North America. This plant has 
been used for hundreds of years for its healing effects. Native Americans of the 
Great Plains used it to heal wounds and introduced it to European settlers. Its use 
continued until the advent of antibiotics in the twentieth century. The three species 
primarily used for medicinal purposes are Echinacea angustifolia, Echinacea pallid, 
and Echinacea purpurea (Kemper 1996). The plant’s ability as an immune stimula-
tor is unclear. However, research suggests it may involve upregulation of tumor 
necrosis factor (Shah et al. 2007). Echinacea has also been found to modulate IgG 
responses, T cells phagocytosis, and cytokines (Kligler and Lee 2004).

On average, children suffer from 6 to 10 colds per year. There have been con-
flicting results regarding the efficacy of Echinacea on the course and/or prevention 
of upper respiratory infections. Unfortunately, there is a lack of uniformity as stud-
ies vary in Echinacea species, dosages, and frequencies of administration. Different 
parts of the plant are used therapeutically such as the flower, root, and/or stem. The 
potency of the active plant compounds can also vary with where, when, and how 
the plant was collected, processed, and stored. In 2002, Consumerlab reported that 
only 4 of the 11 brands of Echinacea tested contained the ingredients written on the 
label. Furthermore, approximately 10 % did not contain Echinacea (Consumerlab 
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2013). In a 2005 Cochrane analysis including adult and pediatric studies, preven-
tion with the use of Echinacea and treatment trials including placebo showed mixed 
results. In one randomized controlled study, a combination of Echinacea, vitamin C, 
and Propolis (a natural resinous product which is collected by honeybees) showed 
promise in the prevention of upper respiratory illness in children 1–5 years old. The 
total number of ill days and duration of illness were lower in the herbal preparation 
group (Cohen et al. 2004).

Madaus AG, or Echinacin, is the brand of Echinacea most studied in Germany. 
Branded as Echinaguard in the US by Nature’s Way, it is made from pressed juice 
of Echinacea purpurea. The German Commission E approved 900 mg/day of Echi-
nacea purpurea for the treatment of upper respiratory infections. A meta-analysis of 
16 trials showed benefit of Echinacea for treatment but not prophylaxis of upper re-
spiratory infection (Linde et al. 2006). In 2007, Shah et al. suggested added benefit 
for prophylaxis; however, they commented that large-scale randomized prospective 
studies are needed before delegating Echinacea as standard therapy for upper respi-
ratory infections. They also stipulated the need for Echinacea standards including 
species, preparation, dose, and study objectives within the larger study parameters 
(Shah et al. 2007).

Echinacea is considered safe, at least for short-term use. The major side effects 
include gastrointestinal and skin reactions. Echinacea is a human cytochrome P450 
3A4 enzyme inhibitor; therefore, there is potential that medications metabolized 
through cytochrome P450 1A2 may interact with Echinacea. Patients allergic to 
daisies, ragweed, chrysanthemums, and marigolds should be cautioned, as they may 
also be allergic to Echinacea. Patients with autoimmune disorders may react ad-
versely to Echinacea. An interesting adult study with 713 patients with new-onset 
upper respiratory infection was performed in 2011. It showed that in patients who 
believed in the benefit of Echinacea and received pills, their illness was of shorter 
duration and less severe regardless of whether the pills they were given truly con-
tained Echinacea (Barrett et al. 2011).

Dr Tieraona Low Dog of the University of Arizona states that there is sufficient 
data to suggest that Echinacea be started at the first indication of a cold. Echinacea 
tincture may be helpful in adequate doses, but the taste may need to be masked or 
improved with natural flavorings like cherry. Her recommended dose: Echinacea 
glycerites 3 mL for children 5–12 years old every 4–6 h for the first 2–3 days. For 
children 13 and older, she recommends twice that dose. In addition, she suggests 
that it is best to reassure parents and patients that symptomatic treatment is best 
for routine upper respiratory infections and no treatment may be the best treatment 
(Low Dog 2008).

Common Herbals and Supplements in Pediatrics: Chamomile

Chamomile is one of the oldest medicinal herbs. It is a member of the Compositae 
family and has 2 common varieties known as German chamomile (Chamomilla 
recutita) and Roman chamomile (Chamaemelum nobile). Most research has been 



36 S. M. Misra et al.

with German chamomile. An herb used commonly by Hispanic patients, chamo-
mile is known in Spanish as manzanilla. It is typically used for skin rashes, colic, 
as a mild sedative, and for diarrhea. The medicinal ingredients of the dried flowers 
are extracted with water, ethanol, or methanol. Chamomile extract usually contains 
50 % ethanol. The dried flowers of chamomile contain flavonoids and terpenoids, 
the medicinal properties of which are thought to be effective, but their exact mecha-
nisms of action are still unknown. Chamazulene is an antioxidant that inhibits leu-
kotriene B4 and may be responsible for chamomile’s potential anti-inflammatory 
properties (Safayhi et al. 1994). The flowers also contain flavonoids such as api-
genin (Srivastava et al. 2010). It is thought that the flavonoid component may have 
an anxiolytic effect by either affecting gamma butyric acid (GABA), noradrenalin 
(NA), dopamine (DA), and serotonin transmission or by influencing the hypotha-
lamic pituitary adrenocortical axis. Apigen has been found to bind to benzodiaz-
epine receptors and decrease GABA-induced activity (Amsterdam et al. 2009).

Chamomile tea is enjoyed by millions of people every day. The tea contains flow-
er powder either in pure form or combined with other herbs. The whole chamomile 
plant is used in herbal beers and lotions to improve pain and reduce inflammation. 
The vaporized essential oils, from the dried flowers, are used in aromatherapy for 
relaxation.

Two clinical trials have studied the effects of chamomile in patients with colic. 
One was a prospective, randomized, double-blind, placebo-controlled study. Sixty-
eight healthy newborns (ages 2–8 weeks) with colic were given either placebo or 
herbal tea consisting of German chamomile, licorice, vervain, fennel, and balm 
mint. The colic episodes were treated with up to 150 mL per dose up to a maximum 
of 3 doses per day. At the end of 1 week, a parental survey showed 57 % elimina-
tion of colic with tea versus 26 % with placebo ( p < 0.01). A related randomized, 
double- blind, placebo-controlled trial studied 93 colicky breast-fed infants. The in-
fants were randomized to placebo or standardized German chamomile extract, fen-
nel, and lemon balm twice daily for 1 week. The crying time decreased in 85.4 % of 
the treated group versus 48.9 % in the placebo group ( p < 0.005). No adverse effects 
were observed in either study (Gardiner 2007). The use of apple pectin-chamomile 
extract in 39 of 79 children with acute noncomplicated diarrhea showed improve-
ment in diarrhea sooner in the treated group (85 %) versus placebo (58 %). A mul-
ticenter followup randomized, double-blind, placebo-controlled study by Becker 
et al. of 255 patients ages 6 months to 6 years showed superior symptom resolution 
of diarrhea in the treated group (Becker et al. 2006).

Chamomile is regarded as a sleep aid and mild tranquilizer. It is known that 
apigenin binds to benzodiazepine receptors in the brain. However, there are few 
studies to confirm these clinical attributes. Zick et  al. performed a randomized, 
double-blind, placebo-controlled pilot study of 34 adult patients with DSM-IV di-
agnosed primary insomnia. The study showed that chamomile may benefit daytime 
functioning and there were no differences in side effects between the groups (Zick 
et al. 2011). Anxiety disorders are common mental health conditions in adults. In 
childhood the incidence of anxiety disorders is estimated at 8 %. There are several 
types of anxiety disorders including generalized anxiety disorder (GAD), panic dis-
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order, separation anxiety disorder, and phobic disorder. GAD may manifest physical 
and psychological limitations. The conventional treatment is with benzodiazepines, 
but these medications may be associated with untoward side effects. Selective sero-
tonin reuptake inhibitor antidepressants are also used for GAD, but they may also 
produce side effects. German chamomile has traditionally been used for relaxation 
and use is supported by animal studies. A study by Amsterdam et al. studied 57 adult 
patients with DSM-IV axis I diagnosis of GAD. German chamomile in 220 mg cap-
sules or placebo was initiated at 1 capsule for week 1 and increased to 2 capsules 
for week 2. Some were increased to a maximum of 5 capsules daily through weeks 
5 through 8. The study showed that chamomile may have modest anxiolytic activity 
in patients with mild to moderate GAD (Amsterdam et al. 2009).

Studies have suggested that chamomile may be helpful in wound healing, atopic 
dermatitis, weeping skin conditions, and decubitus ulcers. These studies had limita-
tions and need to be validated on a larger scale before implementing routine use of 
chamomile in dermatologic conditions (Gardiner 2007).

It is possible that people who are sensitive to other members of the Compositae 
family such as ragweed may be at risk for allergic-type reactions to chamomile. 
There have been cases of interaction with cyclosporine in patients who were post-
renal transplant. This is believed to be secondary to inhibition of P450 CYP 1A2 
and 3A4. Potential interactions may also exist with warfarin, also due to chamo-
mile’s effects on the P450 system (Gardiner 2007).

Common Herbals and Supplements in Pediatrics: Peppermint

Peppermint, or Mentha piperita, is a perennial member of the mint family that 
grows in Europe and North America. The peppermint oil is extracted from 
stem, leaves, and flowers. It has been used for centuries as a digestive aid and 
has more recently been used to alleviate symptoms of irritable bowel disease, 
non-ulcer dyspepsia, and tension headaches. Menthol is the primary essen-
tial oil and the active ingredient of peppermint (Kligler and Chaudhary 2007). 
Menthol is a cyclic monoterpene that is used to help alleviate muscle aches and 
respiratory congestion. The most common side effects of peppermint include 
allergic reactions, esophageal pain, heartburn, and rectal burning (Chiou and 
Nurko 2010). Peppermint oil has been found to relax the tone of the lower 
esophageal sphincter and therefore has potential for aggravating gastroesopha-
geal reflux. Enteric-coated preparations of peppermint oil are typically used 
(Charrois et  al. 2006). Peppermint has been shown, in a few studies, to de-
crease colonic spasms during barium enema and colonoscopy examinations in 
adults (Kline et al. 2001). 

Research on the possible benefit of peppermint has focused on gastrointesti-
nal conditions, primarily functional gastrointestinal disorders. Irritable bowel syn-
drome (IBS) is the most commonly diagnosed gastrointestinal disorder in the de-
veloped world. Estimated adult prevalence is 5–25 %. The treatment of IBS remains 
challenging as there is no gold standard for long-term treatment. Studies in adult 
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patients with IBS have shown potential promise with peppermint oil. However, 
there have been limitations to interpretation due to the significant heterogeneity of 
patient populations, who may have conditions such as lactose intolerance, bacterial 
overgrowth of small intestine, or celiac disease. Ford et al. performed a systematic 
review and meta-analysis that showed that fiber, antispasmodics, and peppermint 
oil were all more effective than placebo in the treatment of irritable bowel syn-
drome (Ford and Talley 2008). Capello et al. performed a prospective double-blind 
placebo-controlled randomized trial involving 50 adult patients with IBS. The treat-
ment group was given 2 enteric peppermint capsules twice daily for 4 weeks, which 
resulted in a daily peppermint dose of 900 mg. The evaluation of symptoms at 4 
weeks showed that 75% of patients treated with peppermint oil had at least a 50 % 
reduction of the basal symptom score ( p < 0.009) and this was also statistically sig-
nificant at 8 weeks (Capello et al. 2007).

Functional abdominal pain and IBS are commonly seen in pediatric practices. 
Prevalence estimates are variable, but community and school-based studies esti-
mate the prevalence of weekly abdominal pain to be 13–38 %. It is estimated that 
24 % of children may have abdominal pain that persists more than 8 weeks (Hyams 
et al. 1996). Abdominal pain is associated with poorer quality of life, psychological 
co-morbidities, school absenteeism, and parental work absences (Saps et al. 2009). 
Kline studied 42 children with IBS in a randomized double-blind controlled study. 
Peppermint oil 0.1 mL (1 capsule enteric coated) was prescribed 3 times daily if the 
child weighed 30–45 kg, and 2 capsules were prescribed 3 times daily if the child 
weighed more than 45 kg. The placebo used was arachis oil. Pre- and post-study 
measures at day 1 and 14 were recorded. Seventy-six percent of patients in the pep-
permint group reported improvement in symptom severity at day 14. This was in 
contrast to 19 % in the control group ( p < 0.001). The mean severity in pain was less 
in the peppermint group ( p < 0.03). There were no adverse effects described in this 
study (Kline et al. 2001).

Common Herbals and Supplements in Pediatrics: St. John’s Wort

St John’s wort (Hypericum perforatum) is a commonly used herb in the US. Its 
preparations are extracted from the plant’s leaves and flowers, which are harvested 
either before or immediately after the plant flowers. Hypericin and hyperforin are 
among at least 10 active ingredients found in St John’s wort. Although the exact 
mechanism is unknown, it is believed that these two products bind the neurorecep-
tors and inhibit the re-uptake of serotonin, norepinephrine, and dopamine (Culbert 
and Olness 2010). It has been demonstrated that hypericum decreases the expres-
sion of the serotonin receptor itself (Kasper et  al. 2006). Historically, St. John’s 
wort has been used for treatment of insect bites, burns, and wounds as a balm. In the 
scientific literature, its potential use in treating depression was initially described 
by Josey and Tackett (Josey and Tackett 1999). In a study involving children and 
adolescents at a primary care clinic, more than 50 % of patients who reported taking 
herbal medications were using hypericum (Soh and Walter 2008).
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Due to many factors, there may be variations in the chemical constituents of a St. 
John’s wort plant. Therefore, the herbal products may vary in potency and purity. 
There have been reports of St. John’s wort products sold in the United States with con-
tents different from what was stated on the label. There have also been reported cases 
of contamination with cadmium in some products. Most product labels claim 0.3 % 
hypericin, but this may vary from product to product (Charrois et al. 2007). Of note, 
St. John’s wort should be stored in an opaque container due to possible interaction of 
light with plant constituents (Kemper 2010). St. John’s wort has been studied exten-
sively in Europe for more than 20 years. Kasper et al. studied 332 adult patients with 
mild to moderate depression who were randomized to either placebo or St. John’s 
wort WS 5570. St. John’s wort was shown to be significantly more effective than pla-
cebo with at least similar efficacy and better tolerability compared to standard antide-
pressant drugs. The dosing schedules utilized were found to be safe and well tolerated 
(Kasper et al. 2010). A related study by Szegedi et al. compared hypericum extract 
WS 5570 to paroxetime in 251 adult patients with moderate to severe depression in 
a randomized double-blind multicenter trial using the Hamilton depression scale as 
the primary outcome. Patients were treated with hypericum or paroxetine daily. At the 
end of 6 weeks, Hamilton depression total score decreased 56.6 % in the hypericum 
group and 44.8 % in the paroxetine group. Adverse event incidence was 0.035 in the 
hypericum group and 0.060 in the paroxetine group. Szegedi et al. concluded that “in 
the treatment of moderate to severe major depression, hypericum extract WS 5570 is 
at least as effective as paroxetine and is better tolerated” (Szegedi et al. 2005). Studies 
from German-speaking countries seem favorable for its use in treating depression. 
A Cochrane review published in 2008 concluded that studies of hypericum extract 
revealed it to be superior to placebo in adult patients with major depression. There 
appears to be similar efficacy between St. John’s wort and antidepressants (tricyclics, 
tetracyclics, and SSRIs). And overall, St. John’s wort appears to have fewer side ef-
fects than conventional medications for this condition (Linde 2008).

Few studies have assessed the efficacy of St. John’s wort in pediatrics, with no 
randomized, controlled trials to date. Most have had small sample sizes and have 
been open-label studies. Simeon et al. performed a prospective, open-label outpa-
tient study of 26 patients ages 12–17 who had major depressive symptoms. Only 
11 patients completed the 8-week study. Nine of the 11 patients showed significant 
clinical response as measured with Clinical Global Improvement scores (Simeon 
et al. 2005).

Hypericum is well tolerated. Adverse events are estimated at 1–3 % of all pa-
tients. The most common adverse effects include fatigue, headache, dry mouth, and 
stomach discomfort. There is a possibility of allergic skin reactions and photosensi-
tivity. Pediatric studies have found tolerance up to 8 weeks, and the most common 
side effects in children include dizziness, diarrhea, and alterations in appetite. Drug 
interactions may be significant if a patient is taking a medication that is metabolized 
via CYP450 3A4 enzyme, like carbamazepine, cyclosporine, or protease inhibitors, 
concomitantly with St. John’s wort. Importantly, increased metabolism of oral con-
traceptives may also occur. Warfarin metabolism may also be affected, resulting in 
an increased risk of thromboembolic events, and there is increased risk of serotonin 
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syndrome with concomitant use of SSRI medications. To date, there is no standard 
dosing for hypericum. The pediatric dose range is from 300 to 900 mg/day in di-
vided doses. The extracts are available in capsule, tablet, or caplet forms (Barnes 
et al. 2008a, b).

Common Herbals and Supplements in Pediatrics:  
Butterbur (Petasites hybridus)

Butterbur is a native European plant that has been used for centuries for its medici-
nal properties. The active ingredients are petasin and isopetasin. The petasins are 
extracted from the root of the plant and have an antispasmodic effect on smooth 
muscle and vascular walls. Petasins have been shown to inhibit the synthesis of leu-
kotrienes, decrease mast cell priming, and thus decrease histamine concentrations 
(Culbert and Olness 2010). Petadolex, a commercial butterbur product produced in 
Germany, has been available in the United States as an herbal product since 1997. 
This product has been shown to be efficacious for migraine prophylaxis in adults. 
The 2012 Guidelines from the American Headache Society and the American Acad-
emy of Neurology consider butterbur as a level “A” medication for prevention of 
episodic migraine. This distinction is due to its efficacy in at least 2 high-quality 
randomized controlled trials. These guidelines were specific to studies involving 
patients at least 18 years of age (Loder et al. 2012). Pediatric data is accumulating. 
One open-label study involved 108 children, ages 6–17 years, who had a history of 
migraines per the International Headache Society classification. A Petadolex 25 mg 
capsule was given twice daily for 6- to 9-year-olds, and a 50 mg capsule was dosed 
twice daily for 10- to 17-year-old patients for a total of 4 months. Response was de-
fined as at least 50 % reduction in monthly migraine attacks. Approximately 85.7 % 
of the younger children and 74.1 % of the older children responded to Petadolex 
treatment. Overall, Petadolex was well tolerated with a total of 8 adverse events, in-
cluding 4 cases of mild belching or nausea and 1 case of moderate abdominal pain. 
These events did not result in withdrawal from the study (Pothmann and Danesch 
2005).

Pediatric dosing of butterbur is 50–75 mg twice daily and is well tolerated. Side 
effects include mild eructation, nausea, abdominal discomfort, and flatulence. The 
adult literature estimates the side effect of eructation to be 20 % and other side ef-
fects of nausea and stomach discomfort to be much less common. All side effects 
from butterbur appear to be transient and mild. It is important that commercial prod-
ucts of butterbur are used and that the drug is free of pyrrolizidine alkaloid (PA) and 
labeled as such. There have been no reported allergic reactions to butterbur, but it 
is in the aster, daisy, and sunflower family, and so there is a theoretical risk of al-
lergy in patients sensitive to those plants. There have been no known clinical drug 
interactions with butterbur. It is recommended that anticholinergics be avoided, as 
pyrrolizidine alkaloids use the CYP3A4 enzyme system for metabolism. Caution is 
suggested with concomitant use of CYP3A4 inducers (Sadler et al. 2007).
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Common Herbals and Supplements in Pediatrics: Melatonin

Melatonin is a naturally occurring hormone primarily produced in the pineal gland 
but also in the gastrointestinal tract and retina. Melatonin acts on the MT1 and MT2 
receptors in the suprachiasmatic nucleus of the hypothalamus and is intimately in-
volved with the circadian rhythm (Kostoglou-Athanassiou 2013). The production of 
melatonin is enhanced by darkness and blocked by light. Melatonin levels are 10–
30 times higher at night than during the day. The ability to produce melatonin can be 
affected if there is light exposure at night. Due to its influence on sleep-wake cycles, 
melatonin research has focused on specific groups (shift workers, travelers crossing 
multiple time zones, and patients within an intensive care unit setting) who may 
experience disruption of the normal melatonin production due to exposure to light 
during typical evening hours. Interestingly, melatonin levels may differ in patients 
with mood disorders, insomnia, and Alzheimer’s disease. Changes in melatonin lev-
els have also been noted in relation to aging (Kemper 2010). Melatonin is classi-
fied as a dietary supplement in the United States but as a natural health product by 
Health Canada. Several studies have suggested that melatonin may be beneficial for 
prevention and treatment of jet lag, but the evidence is not overwhelming. Cochrane 
reviews have shown that melatonin taken before sleep time at the destination area 
improves jet lag when persons travel through five or more time zones. Melatonin 
doses range from 0.5 to 5 mg (Kostoglou-Athanassiou 2013). Immediate-release 
preparations of melatonin are recommended for patients having difficulty falling 
asleep and sustained-release preparations can benefit those who cannot stay asleep 
(Kemper 1996).

It is estimated that sleep-wake disorders affect approximately 20 % of children 
and adolescents. This may negatively impact their quality of life (Suresh and Pia-
nosi 2006). Also, acute and chronic medical conditions increase the potential for 
nonrestorative sleep (Lewandowski et al. 2011). In 2005, Buscemi et al. reviewed 
the literature for melatonin use in primary sleep disorders. Two double-blind ran-
domized controlled studies included children ages 6–12 who suffered from chronic 
sleep-onset insomnia. They were randomized to either placebo or 5  mg of fast-
release melatonin nightly for 4 weeks. The authors concluded that melatonin  is 
not effective in treating most primary sleep disorders with short-term use, but im-
proves sleep-onset latency by 16.7 min (Buscemi 2005). Promising results for the 
use of melatonin in children with secondary sleep disorders exist. A meta-analysis 
of three cross-over studies involving 66 children with developmental disabilities, 
Rett syndrome, and tuberous sclerosis showed a significant improvement of sleep-
onset latency of 18 min (Shamseer and Vohra 2009). There has been considerable 
interest in studying melatonin for patients with attention-deficit/ hyperactivity dis-
order (ADHD). It is estimated that chronic sleep-onset insomnia may occur in up 
to 28 % of nonmedicated children with ADHD (Hoebert et al. 2009). Van der Hei-
jden et al. investigated the potential effects of melatonin in children 6–12 years old 
with ADHD and chronic sleep-onset insomnia. The group conducted a randomized 
double-blind placebo-controlled trial of 105 patients who were given 3 or 6 mg of 
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melatonin, depending on their weight, or they were given placebo once nightly for 
4 weeks. Melatonin improved sleep onset significantly ( p < 0.001). Total sleep time 
increased with melatonin versus placebo ( p = 0.01). No changes in behavior, cogni-
tion, or quality of life were observed, and there were no significant adverse events. 
Hoebert et  al. performed long-term followup with the previous patients through 
parental questionnaire. The response rate was 93 % and mean followup was 3.7 
years. The study reported that 65 % of children were still using melatonin nightly, 
and discontinuation of melatonin resulted in adverse sleep onset time in 92 % of 
patients. Interestingly, improvement in behavior was described in 71 % of patients. 
Three children discontinued melatonin due to side effects of dizziness, headache, 
abdominal pain, visual disturbance, excessive daytime sedation, and perspiration, 
but all side effects resolved once melatonin was discontinued. There were no seri-
ous adverse events (Hoebert et al. 2009). It has been reported that melatonin causes 
abnormal physiological changes in some patients with autism spectrum disorders 
(ASDs). These include abnormal circadian patterns, lower mean melatonin con-
centrations, and lower levels of urinary melatonin metabolites. A recent study dem-
onstrated a higher level of polymorphisms in the ASMT gene, which is involved 
in melatonin synthesis. This was noted in 250 patients with ASDs versus control 
patients ( p=0.0006). These polymorphisms were associated with decreased blood 
melatonin levels ( p < 0.00001). Melatonin was given a grade of “A” by the author, 
which implied its use being supported by at least 2 prospective randomized con-
trolled trials or 1 systematic review (Rossignol 2009).

The typical dose of melatonin for sleep disturbance is 1–5 mg given 30–60 min 
before bed. The safety of long-term use of melatonin has not been evaluated. Al-
though recent studies have not revealed significant side effects from melatonin use, 
it should be supervised by a healthcare professional. There have been concerns re-
garding possible effects of melatonin on luteinizing hormone. Also, a study pub-
lished in Lancet in 1998 described an increase in seizure activity when melatonin 
was given to 6 children with seizure disorder (Sheldon 1998). This finding has not 
been duplicated in subsequent research reports. Caution is recommended in patients 
with autoimmune disorders due to melatonin’s possible effect on the immune sys-
tem. Caution is also advised with concomitant use of antihypertensive medication, 
especially extended-release nifedipine (DerMarderosian 1996).

Common Herbals and Supplements in Pediatrics: Curcumin

Tumeric is a spice derived from the rhizomes of Curcuma longa, a member of the 
ginger family. The yellow color of turmeric comes from curcuminoids. Curcumin 
is the primary cuminoid in turmeric. Tumeric has a long history of medicinal use in 
India. Its anti-inflammatory properties have been recognized for centuries. In India, 
the average intake of turmeric for a 60 kg person is 2–2.5 g/day, resulting in cur-
cumin intake of approximately 60–100 mg daily. It appears that humans can tolerate 
increased doses of curcumin without significant side effects (Suskind et al. 2013). 
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It has been well-established that most chronic illnesses are caused by dysregulated 
inflammation and, therefore, therapy aimed at decreasing abnormal inflammation 
may be therapeutic. Curcumin has been found to interfere with numerous cytokines, 
protein kinases, transcription factors, adhesion molecules, and enzymes that are 
instrumental in the inflammatory process (Aggarwal and Harikumar 2009). Hanai 
et al. studied 89 adult patients with ulcerative colitis in remission with a randomized 
double-blind mulitcenter trial on the possible effect of curcumin in maintaining ul-
cerative colitis disease quiescence. All patients received either sulfasalazine or me-
salamine. Forty-five patients received 1 g of curcumin twice daily and 44 patients 
received placebo for 6 months. The clinical activity index (CIA) and endoscopic 
index (EI) were obtained at baseline. The clinical index was determined every 2 
months, at the end of the study, and 6 months thereafter. Only 2 patients (4.65 %) 
in the curcumin group relapsed during the 6-month study, compared with 20.5 % in 
the placebo group ( p = 0.04). Curcumin improved the CIA ( p = 0.038) and the EI 
( p = 0.0001) (Hanai et al. 2006).

Studies of curcumin in pediatrics are limited. Suskind et al. studied curcumin tol-
erability in a prospective study with 11 pediatric patients whose inflammatory bow-
el disease was either quiescent or mild. Six of the patients had Crohn’s disease and 
5 had ulcerative colitis. Six patients were taking mesalamine and 5 patients were 
under antitumor necrosis factor therapy. Maintenance medications were continued 
during the study. Patients were given 500 mg of curcumin twice daily for 3 weeks, 
which was titrated up to a final dose of 2 g twice daily by week 6 for 3 weeks. Nine 
patients finished the study. Three patients had improvement in validated measures 
known as the Pediatric Crohn’s Disease Activity Index and the Pediatric Ulcerative 
Colitis Activity Index. Two patients with ulcerative colitis had decreased scores, 
indicating remission. The patients tolerated the curcumin well (Suskind et al. 2013).

Curcumin appears to be well-tolerated although specific dosing has yet to be 
determined. Further studies need to be performed regarding safety, tolerability, and 
efficacy of curcumin in pediatrics. There are no standard dosages of curcumin for 
children. Curcumin may affect blood clotting, and thus caution is recommended 
with medications that alter this process.

Common Herbals and Supplements in Pediatrics: Prebiotics  
and Probiotics

Prebiotics are defined as nondigestible food ingredients that may favorably affect 
growth and/or activity of at least one probiotic bacteria. In contrast, probiotics are 
defined as oral supplements or food products that contain a specified number of vi-
able microorganisms capable of altering host microflora in order to have potential 
health benefits. The probiotics most studied include Lactobacillus rhamnosus GG, 
Bifidobacterium lactis, and Streptococcus thermophilicus. It is hypothesized that 
probiotics can predominate over potential pathogenic microorganisms in the gastro-
intestinal tract through production of small molecular products. In turn, these prod-
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ucts may have immune modulating capacities. A significant amount of research in 
the use of probiotics for multiple health conditions has been published in the adult 
and pediatric literature. There are fluctuations in policy recommendations due to 
ongoing research. The use of individual probiotic products, or combinations there-
of, may be difficult to recommend, given the diversity of probiotic strains, number 
of organisms, dose fluctuations, and duration of treatment. Furthermore, there may 
be diversity within the products themselves. A Consumerlab report posted 11/23/13 
found that 30 % of probiotic supplements did not contain the listed amounts of or-
ganism stated on the label. Of the 19 probiotics sold for humans, 5 contained only 
16–56 % of the listed organisms. Tod Cooperman, MD, President of Consumerlab, 
expressed concern over some companies’ inclusion of a footnote stating that the 
number of organisms was counted at the time of manufacture. He emphasized that 
individual probiotic products need to comply with their label at the time of pur-
chase. Probiotics are sensitive to their environment and may be altered by heat, 
humidity, and light, depending on the product. In addition, some products need to 
be refrigerated even before opening.

Probiotics are one of the fastest-growing dietary supplements in the United 
States. Nutrition Business Journal estimated that sales of probiotics increased by 
24.5 % in 2012 to a new high of $ 947 million. A Consumerlab survey in 2012 re-
vealed that 37.4 % women and 30.5 % men were taking probiotics. Some probiotic 
products cost nearly $ 1 per dose (Consumerlab 2013).

Probiotics are used for a variety of conditions. Notably, promising results regard-
ing the efficacy of probiotics in the treatment of acute infectious diarrhea have been 
reported in well-designed randomized controlled studies. Szymanski et al. conduct-
ed a randomized controlled double-blind placebo-controlled study demonstrating 
that LGG administration decreased the mean duration of acute rotavirus diarrhea by 
40 h. This result was not observed with other causes of acute diarrhea. The study 
further demonstrated that LGG shortened the time needed for intravenous hydration 
by 18 h (Szymański et al. 2006).

Canani et al. studied the efficacy of five different probiotic preparations in the 
treatment of acute diarrhea in a prospective single-blind randomized controlled 
study involving 571 children ages 3 months to 3 years. Children were randomized 
to either oral rehydration alone; Lactobacillus rhamnosus (formerly Lactobacillus 
casei strain GG or Lactobacillus GG); S boulardii; Bacillus clausii; a mix of L del-
brueckii var bulgaricus, Stretococcus thermophilus, L acidophilus, and Bifidobac-
terium bifidum; or E faecium strain SF68. The probiotic preparations were given 
orally for 5 days. Mean diarrheal duration for children who received L rhamnosus 
strain GG was 78.5 h. Those who received the mixed preparation had mean diarrhea 
duration of 70 versus 115 h in the oral rehydration group ( p < 0.001). The number of 
daily stools decreased significantly 1 day after treatment in the L rhamnosus and in 
the mixed group versus control ( p < 0.001). The authors concluded that the efficacy 
of probiotics in the treatment of acute diarrhea in this population was strain-de-
pendent and that probiotics should be considered as and prescribed as medications 
(Canani et al. 2007).

A 2010 Cochrane review that examined probiotics in the treatment of acute in-
fectious diarrhea found 63 studies and a total of 8014 patients. Fifty-six trials re-
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cruited infants and young children. The authors concluded that rehydration together 
with probiotic use was safe and beneficial, with shorter duration of diarrhea (overall 
by 25  h) and decreased stool frequency (Allen et  al. 2010). Hempel et  al. stud-
ied probiotic use in the prevention and treatment of antibiotic-associated diarrhea. 
There were 87 randomized controlled trials, of which 16 focused on children ages 
0–17. The findings demonstrated that probiotic use reduced the risk of antibiotic-
associated diarrhea ( p = 0.002). The authors stated that although previous studies 
showed that efficacy may be strain-specific, this was not observed in their study. 
Furthermore, deciding which population may benefit from adjunctive use of pro-
biotics has yet to be determined. There were no noted serious adverse effects from 
probiotic use. However, there have been rare cases of bacterial sepsis and fungemia 
linked to probiotic use (Hempel et al. 2012).

Another study area of probiotic use has been with inflammatory bowel disease 
(IBD). There are estimates that 40–70 % of adults and children with IBD use com-
plementary therapies, including probiotics. A Cochrane review of probiotic use in 
adults with ulcerative colitis showed similar efficacy of probiotics when compared 
with standard anti-inflammatory medications. In addition, similar results were 
found with adults who had ileoanal pouchitis. The probiotic product most often 
used in these studies was VSL#3, which contains S thermophilus, Bifidobacterium 
species and Lactobacillus species (Thomas and Greer 2010). Miele et al. studied 29 
newly diagnosed pediatric patients with ulcerative colitis randomized to either pla-
cebo or VSL#3, in addition to the standard steroid induction and mesalamine main-
tenance therapy. Thirteen patients (92.8 %) of the VSL#3-treated patients achieved 
remission versus 36.4 % ( p < 0.001) of the patients receiving placebo. Furthermore, 
the relapse rate with VSL#3 was 21 % versus 73.3 % without VSL#3 within 1 year 
of followup. No clinical or biochemical adverse events were associated with VSL#3 
use (Miele et al. 2009).

It is well documented that the newborn gut microflora is an integral constituent 
of the developing immune system. Preterm infants may be exposed to a variety of 
factors that may adversely affect the integrity of this defense system. It is theorized 
that probiotics may assist the preterm infant by protecting the gut microflora and 
its environment. Probiotics have been found to upregulate immunity and increase 
anti-inflammatory cytokines. Also, probiotics can impede the intestinal perme-
ability of pathogens associated with the development of necrotizing enterocolitis 
(NEC). Deshpande et al. published results of a systematic review of 11 randomized, 
controlled trials involving 2176 infants less than 34 weeks gestation. Infants treated 
with probiotics had significantly reduced all-cause mortality and NEC ( p < 0.00001) 
(Deshpande et al. 2010; Tarnow-Mordi et al. 2010). A recent Cochrane review in-
cluded 16 trials with 2842 infants to assess the possible role of probiotics in pre-
venting necrotizing enterocolitis with preterm infants. Preterm was defined as <  37 
weeks gestation and/or weighing less than 2500 g. The review stated that probiotic 
use significantly reduced the occurrence of severe NEC (stage II or more) and mor-
tality, but did not affect the incidence of nosocomial sepsis. Results for extremely 
low birth weight infants could not be interpreted. There were no systemic infections 
reported with probiotic administration. The authors advocated the implementation 
of probiotics for infants greater than 1000 g (Alfaleh 2011).
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There have been concerns regarding the overall safety of probiotics, especially 
in patients who are immunocompromised, including sick preterm infants. In most 
instances of illness after probiotic use, the offending organism has been from the 
patient’s own flora. Large studies including premature infants have not reported 
increased incidence of sepsis associated with the use of probiotics. Indeed, more 
research needs to be conducted in order to safely recommend particular probiotic 
products. At this time, probiotics need not be approved by the FDA. In the future, 
regulation will be important as probiotics are recommended for prevention and 
treatment of specific illnesses.

X. Homeopathy

Background  Homeopathy is a system of alternative medicine developed in 1796 
by Samuel Hahnemann in Germany. It is based on the doctrine of like cures like. 
The word “homeopathy” is derived from the Greek words homoios (similar) and 
pathos (suffering or disease). In the basic belief of homeopathy, a substance that 
causes the symptoms of a disease in a healthy person will cure similar symptoms 
in a sick person (Culbert and Olness 2009; Hahnemann 1833). A common example 
of use of homeopathy is that if a person suffers from runny nose and watery eyes, 
treatment could include a diluted dose of onion. According to the 2007 National 
Health Interview Survey, which included a comprehensive survey of the use of 
complementary health practices by Americans, an estimated 3.9 million adults and 
910,000 children used homeopathy in the previous year (Nahin et al. 2009). Patients 
with chronic conditions often turn to homeopathy as they are dissatisfied with con-
ventional treatments.

Basics  The low concentration of substances in homeopathic remedies, which often 
lack even a single molecule of the diluted substance, has been the basis of questions 
about the effects of the remedies since the 19th century (Ernst 2005). Modern advo-
cates of homeopathy have proposed a concept of water memory, in which water 
remembers the substances mixed in it, and transmits the effect of those substances 
when consumed. This concept is inconsistent with the current understanding of mat-
ter, and water memory has never been demonstrated to have any detectable effect, 
biological or otherwise (Teixeira 2007). Many people believe that the placebo effect 
leads to the success of homeopathy.

Homeopathy is used in children of all ages. In infants, substances like Chamo-
milla are used for teething. For colic, infants may benefit from Pulsatilla, Arseni-
cum, Nux vomica, and Sulphur. Homeopathic remedies are also used for asthma, al-
lergies, eczema, attention deficit hyperactivity disorder (ADHD), and constipation. 
A wide variety of homeopathic remedies are now available at grocery stores, corner 
drug stores and on-line. As homeopathy should be individualized, self-medication 
may not always be effective. It is best practice to have patients consult with an ex-
perienced homeopath for best results.
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Evidence  A systematic review published in 2007 reviewed 327 articles to assess 
the evidence of any type of therapeutic or preventive intervention testing home-
opathy for childhood and adolescent ailments. Altunc et  al. concluded that “the 
evidence from rigorous clinical trials of any type of therapeutic or preventive inter-
vention testing homeopathy for childhood and adolescent ailments is not convinc-
ing enough for recommendations in any condition” (Altunc et  al. 2007). Since 
that review in 2007, some studies have demonstrated efficacy of homeopathy in 
certain conditions. A study of 230 children with acute otitis media (AOM) treated 
with homeopathy showed the resolution rate to be 2.4 times faster than in placebo 
controls. There were no complications observed in the study group, and compared 
to conventional treatment the approach was 14 % cheaper (Frei and Thurneysen 
2001a, pp. 180–182). A study from 2011 suggests that homeopathic ear drops are 
moderately effective in treating otalgia in children with AOM and may be most 
effective in the early period after a diagnosis of AOM (Taylor and Jacobs 2011).

Regarding ADHD, one study showed that in cases where treatment of a hyperac-
tive child is not urgent, homeopathy is a valuable alternative to methylphenidate. In 
preschoolers, homeopathy appears a particularly useful treatment for ADHD (Frey 
and Thurneysen 2001b, pp. 183–188). Looking at asthma, a study of 30 asthmatic 
children provided evidence that homeopathic medicines as prescribed by experi-
enced homeopathic practitioners reduce severity of asthma symptoms (Shafei et al. 
2012). A study on atopic dermatitis confirmed a positive therapeutic effect of ho-
meopathy in atopic children (Rossi et al. 2012). The results of a prospective, multi-
center, observational study demonstrated the interest of homeopathic medicines for 
the prevention and treatment of migraine attacks in children. A significant decrease 
in the frequency, severity, and duration of migraine attacks was observed and, con-
sequently, reduced absenteeism from school (Danno et al. 2013).

Safety  Homeopathy is considered to be quite safe. The medical literature contains 
no reference to adverse effects of remedies diluted beyond 6C (dilution to 10−12). 
There are isolated instances of adverse reactions to lower dilutions; however, these 
were likely due to substandard quality of care. Homeopathy may cause an initial 
aggravation of symptoms but this is generally regarded as a favorable early response 
and subsides over time. There is little oversight of homeopathic medications, so 
practitioners should take note of any adverse reactions and report them appropri-
ately (Kuehn 2009). Homeopathic drug interactions have not been published so one 
can assume that they are rare, especially given the dilution of the medications.

Education  In 1900, there were 22 homeopathic medical schools in the U.S. 
Although none of those schools presently exist, a growing number of schools and 
training programs have opened in recent years. Currently in the US, approximately 
25 schools teach homeopathy.

Licensing  According to the NCCAM, laws regulating the practice of homeopathy 
in the United States vary from state to state. Usually, individuals licensed to prac-
tice medicine or another health care profession can legally practice homeopathy. 
In some states, nonlicensed professionals may practice homeopathy. The National 
Board of Homeopathic Examiners is a multidisciplinary examining and certifying 
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board for homeopathic professionals. Certification is also offered through the Coun-
cil for Homeopathic Certification. Arizona, Connecticut, and Nevada are the only 
states with homeopathic licensing boards for doctors of medicine and osteopathic 
medicine. Some states explicitly include homeopathy within the scope of practice 
of chiropractic, naturopathy, and physical therapy.

XI. Massage Therapy

Background  Massage is popular all over the world. The word massage has a vari-
ety of origins. It comes from the French massage meaning “friction of kneading”, 
from the Arabic massa meaning “to touch, feel or handle,” from the Latin massa 
meaning “mass, dough”, or from the Greek verb massō meaning “to handle, touch, 
to work with the hands, to knead dough.” Massage therapy appears in writings from 
ancient China, Japan, India, Arabic nations, Egypt, Greece, and Rome. Massage 
therapy (MT) was introduced in the US in the 1850s and was widely used for almost 
75 years. It fell out of favor as scientific and technological advances improved med-
ical treatment in the 1930s and 1940s (NCCAM 2013). Interest in massage was 
revived in the 1970s and continues to rise in popularity today. According to the 2007 
National Health Interview Survey, an estimated 18 million U.S. adults and 700,000 
children had received MT in the previous year (Barnes et al. 2008). In 2013, a study 
showed that MT was the most popular form of CAM used by children with fibromy-
algia (Verkamp et al. 2013) and a separate study of two pediatric outpatient oncol-
ogy clinics in Canada showed that 46.8 % of children used MT (Valji et al. 2013). A 
study of military children in 2011 showed that 50 % used MT (Huillet et al. 2011).

Basics  Weerapong et al. noted, “Massage can provide several benefits to the body 
such as increased blood flow, reduced muscle tension and neurological excitability, 
and an increased sense of well-being” (Weerapong et  al. 2005). There are many 
forms of massage, including deep tissue massage and Swedish massage. There are 
distinct forms for children known as infant and pediatric massage. According to 
Kulkarni et  al. “Infant massage was first introduced in China in second century 
BC. Massaging the newborn has been a tradition in India and other Asian countries 
since time immemorial. Various oil-based preparations have been used depending 
on regional availability” (Kulkarni et al. 2010). Like infant massage, pediatric mas-
sage is also gaining popularity in the US.

Evidence  Many studies have looked at MT in premature and low birth weight 
infants. Sunflower oil massage may be an effective and safe intervention for weight 
gain in low birth weight (LBW) preterm neonates (Fallah et al. 2013). MT admin-
istered to stable preterm infants was associated with higher natural killer cells and 
more daily weight gain (Ang et al. 2012). MT may improve growth quality of pre-
term male infants, and MT has the potential to improve weight gain and cause less 
weight loss in the first 7 days of life in LBW neonates (Kumar et  al. 2013). A 
review article looking at massage to promote health for infants less than 6 months 
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of age concluded that for low-risk infants, benefit was not significant (Bennett et al. 
2013). MT may improve key pulmonary functions of children like FEV1 and FEV1/
FVC ratio and lessen asthma symptoms (Fattah and Hamdy 2011). Interestingly, the 
anxiety level of mothers may be reduced by daily child MT, which gives mothers an 
active role in caring for the child (Ghazavi et al. 2010). A review article from 2011 
found limited evidence for the effectiveness of massage as a symptomatic treatment 
of autism (Lee et al. 2011). There is some evidence to support the use of MT to 
improve quality of life for people living with HIV/AIDS (Hillier et al. 2010).

Safety  There is limited data on the safety of MT in children. In general, MT appears 
to have few serious risks if performed by properly trained therapists. The number 
of serious injuries reported is small. Side effects of MT may include temporary 
discomfort, bruising, or swelling. There is also potential for sensitivity or allergic 
reaction to massage oils.

Education  There are approximately 1,500 MT schools and training programs in 
the United States. An individual can investigate wether a massage training pro-
gram provides a nationally recognized standard level of education by checking for 
accreditation by a credible agency, specifically one that follows the guidelines of 
the U.S. Department of Education.

Licensing of Practitioners  Most states in the US require licensure for massage 
therapists. A few states only require certification. National certifications are admin-
istered by the National Certification Board for Therapeutic Massage and Bodywork 
(NCBTMB). A handful of states do not regulate massage therapists. The website for 
the Associated Bodywork & Massage Professionals is a resource for anyone inter-
ested in investigating regulation of massage therapists by state (MassageTherapy.
com 2013).

XII. Naturopathy

Background  Naturopathy originated in Germany in the early twentieth century. It 
is based on the belief of vitalism, the vital energy forces which animate bodily pro-
cesses such as metabolism, reproduction, growth, and adaptation (Sarris and Wardle 
2010). The term naturopathy is derived from Greek and Latin, and literally trans-
lates as "nature disease". Naturopathy focuses on naturally occurring substances, 
minimally invasive methods, and encouragement of natural healing (American 
Cancer Society 2008). Naturopathic practitioners in the US can be divided into 
three categories: traditional naturopaths, naturopathic physicians, and other health 
care providers that provide naturopathic services (NCCAM 2007). According to the 
2007 National Health Interview Survey, which included a comprehensive survey 
of the use of complementary health practices by Americans, an estimated 729,000 
adults and 237,000 children had used a naturopathic treatment in the previous year 
(Barnes et al. 2008a, b).
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Basics  Naturopathic practitioners treat patients based on case history, observation, 
medical records, and previous experience. Naturopathic treatment can include nutri-
tional and herbal medicine, fasting, vitamins, lifestyle modification, homeopathy, 
Traditional Chinese Medicine, manipulation of muscles and bones, acupuncture, 
counseling, clinical hypnotherapy, therapeutic massage, flower essence, colonics, 
hydrotherapy, heat and cold applications, therapeutic exercise, and minor surgery. 
In general, naturopaths believe in medications and surgery but only as a last resort 
(Kemper 2002).

A cross-sectional survey was conducted to assess the use of naturopathic medi-
cation in children of Canada in 2008. The results showed that parents of naturo-
pathic pediatric patients were most likely to be females, university educated, had 
household income > $ 60,000, and also saw a naturopathic doctor for themselves. 
The most common conditions for which children saw a naturopathic doctor includ-
ed allergies, digestive problems, and skin problems. The most important reasons 
for use included using all possible options and having a more holistic approach to 
care. Most parents reported combining naturopathic and conventional care for their 
children (Leung and Verhoef 2008).

Evidence  A few studies of naturopathy in children have been published. Naturopa-
thy was shown to have benefit in cases of ear pain caused by acute otitis media 
(AOM) in children in which active antibiotic treatment is needed (Sarrell et  al. 
2003). A similar study with Otikon, an ear drop formulation of naturopathic origin, 
showed it to be as effective as anesthetic ear drops and was proven appropriate for 
the management of AOM-associated ear pain (Sarrell et  al. 2001). One German 
study concluded that in uncomplicated AOM of childhood, an alternative treatment 
strategy with the natural medicine Otovowen may substantially reduce the use of 
antibiotics without disadvantage to the clinical outcome (Wustrow 2005). Although 
some of the individual therapies used in naturopathy have been studied for efficacy 
and safety, naturopathy as a general approach to health care has not been widely 
researched.

Safety  Excessive fasting, dietary restrictions, or use of enemas, which are some-
times components of naturopathic treatment, may be detrimental to a person’s 
health. Naturopathic treatment may involve taking unregulated herbs which may 
have harmful effects. One case report has been published about a child who sus-
tained partial thickness burns from a garlic-petroleum jelly plaster, which had been 
applied at the direction of a naturopathic physician (Parish et al. 1987). Allopathic 
physicians should be cautioned if their patients visit naturopathic practitioners 
as many practitioners of naturopathy do not support routine vaccination (Halper 
1981), (Lee and Kemper 2000).

Education  According to the NCCAM, there are separate education paths for natu-
ropathic physicians and traditional naturopaths. Both naturopathic physicians and 
traditional naturopaths sometimes refer to themselves as naturopathic doctors or by 
the abbreviation N.D. or N.M.D. Naturopathic physicians generally have completed 
a 4-year, graduate-level program at one of the North American naturopathic medical 
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schools accredited by the Council on Naturopathic Medical Education, an organiza-
tion recognized for accreditation purposes by the U.S. Department of Education. 
Traditional naturopaths, also known simply as naturopaths, emphasize naturopathic 
approaches to a healthy lifestyle, strengthening and cleansing the body, and non-
invasive treatments. They do not use prescription drugs, injections, radiography, 
or surgery. Several schools offer training for people who want to become naturo-
paths, often through distance learning. Programs vary in length and content and 
are not accredited by organizations recognized for accreditation purposes by the 
U.S. Department of Education. Traditional naturopaths are not subject to licensing. 
Other health care providers (such as physicians, osteopathic physicians, chiroprac-
tors, dentists, and nurses) can offer naturopathic treatments and other holistic thera-
pies, having pursued additional training in these areas, but training programs vary.

Licensure of Practitioners  Seventeen states as well as the District of Columbia, 
Puerto Rico, and the US Virgin Islands currently license naturopathic physicians. 
In these jurisdictions, naturopathic physicians must graduate from a 4-year naturo-
pathic medical college and pass an examination to receive a license. They must also 
fulfill annual continuing education requirements. Their scope of practice is defined 
by law in the state in which they practice. Some states allow naturopathic physi-
cians to prescribe drugs, perform minor surgery, and assist in childbirth. Traditional 
naturopaths and other health care providers that offer naturopathic treatments are 
not licensed.

XIII. Osteopathy

Background  Osteopathy is a philosophy and form of alternative healthcare that 
emphasizes the interrelationship between structure and function of the body as well 
as the body’s ability to heal itself. Osteopaths claim to facilitate the healing process, 
principally by the practice of manual and manipulative therapy (AACOM 2011). 
Osteopathy was founded by Andrew Taylor Still in the 1860s.

Basics  Osteopathic physicians follow the philosophy of holistic health. Osteopathy 
involves a variety of treatment modalities including osteopathic manipulative treat-
ment (OMT), medication, surgery, exercise, and nutrition interventions. OMT is 
based on well recognized anatomic and physiologic principles involving the struc-
tural components of the body and their relationship. There are four major principles 
of osteopathy (Culbert and Olness 2009):

1.	 The body is a unit––an integrated unit of mind, body, and spirit
2.	 The body possesses self-regulatory mechanisms, having the inherent capacity to 

defend, repair, and remodel itself
3.	 Structure and function are reciprocally interrelated
4.	 Rational therapy is based on consideration of the first three principles
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Osteopathy is commonly used in children for colic, plagiocephaly, upper respiratory 
infections, otitis media, asthma and a variety of neuromuscular disorders. Inter-
est in OMT increased among general pediatricians after a session on osteopathy 
at the annual American Academy of Pediatrics conference in 2012 that introduced 
the American College of Osteopathic Pediatricians’ nine-module CD-ROM entitled 
Pediatric Osteopathic Manipulative Treatment (POMT).

Evidence  The evidence behind OMT in children is building. The results of one 
study of 57 children ages 6 months to 6 years of age suggest a potential benefit of 
OMT as adjuvant therapy in children with recurrent acute otitis media (AOM). OMT 
may prevent or decrease surgical intervention or antibiotic overuse (Mills et  al. 
2003). A different study that looked at Echinacea purpurea supplementation and/or 
OMT for prevention of otitis media (OM) showed that there may be increased risk 
of OM with Echinacea purpurea and no difference in risk with a regimen of up to 
five OMT’s in prevention of OM (Wahl et al. 2008). A pilot study with children with 
cerebral palsy and chronic constipation suggests that osteopathic methods may be 
helpful as an alternative treatment for constipation (Tarsuslu et al. 2009). Another 
study showed that a series of treatments using osteopathy in the cranial field and/
or myofascial release improved motor function in children with moderate to severe 
spastic cerebral palsy (Duncan et al. 2008). A related study showed that neurologic 
performance significantly improved after 6–12 OMTs in children with diagnosed 
neurologic problems and to a lesser degree in children with medical or structural 
diagnoses. One study in the UK of children with cerebral palsy found no statisti-
cally significant evidence that cranial osteopathy leads to sustained improvement 
in motor function, pain, sleep or quality of life in children aged 5–12 years with 
cerebral palsy (Wyatt et al. 2011). A randomized controlled trial in children looked 
at the therapeutic relevance of OMT in the pediatric asthma population. The OMT 
group showed a statistically significant improvement in peak expiratory flow rates 
suggesting that OMT has a therapeutic effect among this patient population (Guiney 
et al. 2005).

Although individual studies have shown benefit of OMT in pediatric conditions, 
a systematic review was published in the Journal of Pediatrics in 2013 by Posadzki 
et al. which showed that “the evidence of the effectiveness of OMT for pediatric 
conditions remains unproven due to the paucity and low methodological quality of 
the primary studies “(Posadzki et al. 2013)”. The Osteopathic Research Center in 
Texas is the premier research center focusing on the clinical efficacy and mecha-
nisms of action of OMT (Osteopathic Research Center 2012).

Safety  Osteopathy is safe for babies, children and adolescents if practiced by an 
experienced, licensed practitioner.

Education  There are currently 30 colleges of osteopathic medicine, offering 
instruction at 40 locations in 28 states (AACOM 2011). Osteopathic physicians 
attend a 4-year program and earn the degree of Doctor of Osteopathic Medicine 
(D.O.), a degree equivalent to that of Doctor of Medicine (M.D.) (AMA 2013).
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Licensing of Practitioners  Doctors of Osteopathy are licensed by each individual 
state as are Doctors of Medicine.

XIV. Reiki

Background  Reiki, Japanese for “spiritually guided life force energy,” is believed to 
have originated nearly 2500 years ago in Tibet. This ancient therapy had been forgot-
ten until Dr Mikao Usui renewed its implementation in 1922. Reiki treats the whole 
person including body, emotions, mind, and spirit. It creates beneficial effects includ-
ing relaxation and feelings of peace, security, and wellbeing. It is believed that if a 
person’s “life force energy” is low, then that person is more likely to become ill, and if 
it is high, the person is more likely to be healthy (Reiki 2013). In 2007, the NCCAM 
survey revealed that 0.5 % of United States adults used Reiki therapy (NCCAM 2013). 
According to the American Hospital Association, approximately 15 % (800 hospitals) 
in the United States offer Reiki therapy to their patients (Gill 2008).

Basics  Reiki practice involves gentle laying of hands (or by distant practice) by a 
trained Reiki practitioner. Reiki practitioners place themselves in a meditative state 
whereby energy flows through the palms from practitioner to patient. It is implied 
that this transfer of energy restores equilibrium and heals the patient (vanderVaart 
et al. 2009).

Evidence  Much of the Reiki therapeutic research literature has relied on relatively 
small case studies. Preliminary research suggests Reiki to be helpful in stress reduc-
tion; decreasing anxiety; promoting well being; decreasing perioperative anxiety, 
pain, and cancer-related pain; and decreasing fatigue. There has been limited docu-
mentation of Reiki’s effect on biological stress markers such as blood pressure, 
salivary cortisol, and immune globulin A. However, subjective psychological mea-
sures imply that Reiki decreases anxiety. It is a therapy which can be self taught, is 
inexpensive, and may be beneficial for the psychosocial well-being of patients and 
families within a stressful hospital setting. A review study in 2013 concluded that 
therapeutic implementation of Reiki could not be substantiated given the poor qual-
ity of existing studies. The authors stated that this conclusion does not imply that 
Reiki is not beneficial for individual patients, as individual benefit has been noted 
in anecdotal studies. The authors also noted that studies using Reiki Master practi-
tioners had an overall significant improvement in measured outcomes (Kundu et al. 
2013). Randomized controlled studies are emerging within Reiki models. Research-
ers at Yale recently conducted a randomized trial involving a 49 heart attack patients 
to ascertain if Reiki treatment would affect heart rate variability (HRV). Patients 
were randomized to receive a 20-min Reiki session, classical music, or resting con-
trol. A Likert 10-point scale was used to query emotional states. The mean HRV 
increased statistically from baseline in the Reiki group ( p = 0.02), which was greater 
than the music group ( p = 0.007). Reiki therapy was also noted to have an increase 
in positive emotions on the Likert scale (Friedman et al. 2010).
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Kundu et al. investigated whether a Reiki training program for families was fea-
sible at Seattle Children’s Hospital. Seventeen families agreed to the study, and ses-
sions were taught by a Reiki Master. Sixty-five percent of families attended 3 Reiki 
training sessions. Seventy-six percent of families stated that Reiki training provided 
increased comfort for their child, 88 % described improved relaxation, and 41 % 
claimed pain relief benefit. All participants noted that the Reiki training provided 
them with a way to actively participate in their child’s hospital care, and overall, the 
program was well received (Kundu et al. 2013).

Safety  Reiki appears to be generally safe, and no serious side effects have been 
reported (NCCAM 2013).

Education  Reiki typically involves three levels of training. Level I Reiki focuses 
on the practitioner learning hands-on treatment of self and others. Level II encour-
ages a deeper understanding of healing energy flow, and the practitioner learns to 
incorporate distant healing. Level III, or Reiki Master, focuses on further inner spir-
itual development and may teach the practice of Reiki. All levels of training involve 
“attunement” by a Reiki Master, which involves a flow of energy from the Reiki 
practitioner to the patient.

Licensing of Practitioners  There are no state licensure requirements for Reiki 
practitioners. Reiki practitioners are trained by a Reiki Master and are apprenticed. 
There are no national certifying examinations (Kemper et al. 2012).

XV. Therapeutic Touch

Background  Therapeutic touch (TT) was developed by Dr Dolores Krieger, nurs-
ing professor at New York University, and Dora Kunz, a theosophy professor, for 
use in the nursing field as a method of energy exchange to facilitate healing. The 
Therapeutic Touch International Association defines TT as “a holistic, evidence-
based therapy that incorporates the intentional and compassionate use of universal 
energy to promote balance and well-being” (TTIA 2014).

Basics  Typical TT sessions have four phases and last a total of 20 min. The patient 
is fully clothed in a sitting or lying position. In the first phase, practitioners center 
their own mind, body, and emotion for centering of self. In the second phase, prac-
titioners place their hands 2–6 inches away from the patient in order to sense the 
patient’s energy field. This is a dynamic process where practitioners move their 
hands in a rhythmic manner from the patient’s head to their feet. The third phase 
involves clearing and rebalancing the recipient’s energy field. The fourth phase 
involves evaluation and session cessation (Culbert and Olness 2009).

Evidence  Most adult and pediatric studies have been anecdotal, small case studies, 
with randomization, statistical, and methodological limitations. Overall, there may 
be support for reduction of anxiety following TT sessions. One small pilot study in 
preterm infants showed that heart period variability was increased positively for the 
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TT group compared with the non-TT group. The study revealed no adverse effects 
of TT in preterm infants (Whitley and Rich 2008). Kemper and Kelly found that 
pediatric patients received TT for a variety of reasons including anxiety, fatigue, 
insomnia, and pain. Some pain conditions included abdominal pain, headache, post-
operative pain, cancer pain, and fibromyalgia. The authors noted that these patients 
consistently responded to TT sessions and that there were no adverse events (Kem-
per and Kelly 2004). Interestingly, TT may have an effect in vitro. Gronowicz et al. 
studied the effects of TT on the proliferation of normal human cells. They observed 
a significant increase in the proliferation of fibroblasts, osteoblasts, and tenocytes 
in culture. TT appears to increase human osteoblast DNA synthesis, differentiation, 
and mineralization, and to decrease differentiation and mineralization in a human 
osteosarcoma-derived cell line. (Gronowicz et al. 2008).

Safety  According to the American Cancer Society, TT is generally considered safe 
when performed by trained professionals. Some of the reported side effects include 
nausea, dizziness, restlessness, and irritability. Relying on TT alone and delaying or 
avoiding conventional medical care for serious medical problems may have serious 
health consequences (ACS 2013).

Education  TT is taught in more than 70 US nursing and medical schools and in 
almost 100 countries worldwide.

Licensing of Practitioners  TT practitioners do not need formal licensing. There is 
no national certifying examination.

XVI. Traditional Chinese Medicine

Background  Traditional Chinese medicine (TCM) is rooted in the ancient phi-
losophy of Taoism and dates back more than 5000 years. TCM encompasses many 
different practices like use of herbs and acupuncture and is practiced side by side 
with Western medicine in many of China’s hospitals and clinics.

Basics  According to the Huang Di Nei Jing (Inner Canon of the Yellow Emperor), 
the classic Chinese medicine text, there are eight chief principles to analyze symp-
toms and categorize conditions: cold/heat, interior/exterior, excess/deficiency, and 
yin/yang. TCM also uses the theory of five elements—fire, earth, metal, water, and 
wood—to explain how the body works; these elements correspond to particular 
organs and tissues in the body. TCM emphasizes individualized treatment. Prac-
titioners traditionally used four methods to evaluate a patient’s condition: observ-
ing (especially the tongue), hearing/smelling, asking/interviewing, and touching/
palpating (especially the pulse). TCM practitioners use a variety of therapies in an 
effort to promote health and treat disease. The most commonly used are Chinese 
herbal medicine and acupuncture (NCCAM 2013; ACTCM 2013).

Evidence  Despite the widespread use of TCM in China and in the West, scientific 
evidence of its effectiveness is limited. TCM’s complexity and underlying concep-
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tual foundations present challenges for researchers seeking evidence on whether and 
how it works. Most research has focused on specific modalities, primarily acupunc-
ture and common Chinese herbal remedies. A 2013 review of the literature about 
safety and efficiency of acupuncture therapy in term and preterm infants included 
6 studies. The data suggested that acupuncture could be a safe nonpharmacologic 
treatment option for pain reduction in term and preterm infants and could also be a 
nonpharmacologic treatment option for infantile colic (Raith et al. 2013). A group in 
New York reviewed the literature for TCM in allergic diseases in children and con-
cluded that TCM therapy including herbal medicines and acupuncture for allergic 
disorders in children is well tolerated (Li 2009). One study group is investigating 
an herbal formula with a high safety profile known as FAHF-2. FAHF-2 has been 
shown to prevent anaphylaxis in murine models of food allergy. Early clinical tri-
als demonstrate the safety and tolerability of this formula in individuals with food 
allergies. An ongoing Phase II clinical trial will evaluate the efficacy of FAHF-2 
in protecting individuals from allergen-induced allergic reactions during oral food 
challenges (Yang and Chiang 2013; Wang 2013). In China, a nationwide population-
based study analyzed a cohort of 1 million randomly sampled patients in Taiwan to 
look at children with asthma using TCM. The most commonly prescribed TCM for-
mula was Ding-chuan-tang, or Xing-ren (Semen Armeniacae Amarum) for the sin-
gle herb (Huang et al. 2013). A similar study in China from a nationwide database 
review of children and asthma showed that the Ma-Xing-Gan-Shi-Tang (MXGST) 
was the most commonly used herbal formula, followed by Xiao-Qing-Long-Tang 
(13.1 %) and Xing-Su-San (12.8 %). Zhe Bei Mu is the most frequently used single 
herb (14.6 %), followed by Xing Ren (10.7 %) (Chen et al. 2013). Ningdong granule 
is commonly used in China to treat ADHD. Li et al. looked at ADHD in 2011 and 
noted that “Compared to methylphenidate, Ningdong granule is effective and safe 
for ADHD children in the short term…and promises to be an alternative medication, 
safely and effectively” (Li et al. 2011). A Cochrane database review showed that 
current evidence does not support the use of acupuncture for treatment of autism 
spectrum disorders (ASD). There is no conclusive evidence that acupuncture is 
effective for treatment of ASD in children, and no RCTs have been carried out with 
adults (Cheuk et al. 2011). A Cochrane review of studies by Cheuk et al. of insomnia 
and acupuncture with patients ages 15–98 showed that “due to poor methodologi-
cal quality, high levels of heterogeneity and publication bias, the current evidence 
is not sufficiently rigorous to support or refute acupuncture for treating insomnia. 
Larger high-quality clinical trials are required” (Cheuk et al. 2011). A study from 
Egypt showed that acupuncture treatment in patients with primary nocturnal enure-
sis appears effective in increasing the percentage of dry nights, with stable results 
even after the end of treatment courses (El Koumi et al. 2013).

Acupuncture research has produced a large body of scientific evidence. Studies 
suggest that it may be useful for a number of different conditions, but additional 
research is needed.

Although there is evidence that herbs may be effective for some conditions, most 
studies have been methodologically flawed, and additional, better designed research 
is needed before any conclusions can be drawn (NCCAM 2013).
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Safety  TCM herbal medicines are generally marketed in the United States as 
dietary supplements. Not all Chinese herbal products are safe for all. There have 
been reports of products being contaminated with toxins or heavy metals and many 
do not contain the listed ingredients. Some of the herbs used in Chinese medi-
cine can interact with allopathic drugs, can have serious side effects, or may be 
unsafe for people with certain medical conditions (NCCAM 2013). A systematic 
review of 37 studies concluded that needle acupuncture is safe for children when 
it is performed by appropriately trained practitioners who follow detailed protocols 
(Adams et al. 2011). Currently, acupuncture in infants should be limited to clinical 
trials and studies evaluating short- and long-term effects and should be performed 
only by practitioners with adequate training and experience in neonatal/pediatric 
acupuncture (Raith et al. 2013).

Education  There are more than 50 master’s programs for acupuncture and Oriental 
medicine in the United States. Most states allow conventional medical doctors and 
chiropractors to practice acupuncture with little or no formal training.

Licensing of Practitioners  The National Certification Commission for Acupunc-
ture and Oriental Medicine (NCCAOM) offers national board certification in TCM. 
Practitioners must complete at least 3 years of full-time education before becoming 
eligible for national certification. All but a few states have regulations in place con-
cerning the practice of acupuncture. This usually includes licensing requirements 
for non-MD practitioners and specifications on scope of practice for MDs and other 
health professionals. Most states require national board certification as a prerequi-
site for state certification or licensure. State requirements vary but contact informa-
tion for each state can be found at acupuncture.com.

The American College of Traditional Chinese Medicine has a directory of prac-
titioners which lists pediatric specialists.

XVII. Yoga

Background  Yoga is a mind-body practice that originated in the Hindu tradition 
in India around 5000 BCE (Samuel 2008). The word “yoga” comes from Sanskrit 
meaning “to yoke” or to unite the body, mind, and spirit. Yoga has evolved over time 
but continues to focus on these important connections. On a philosophical level, 
yoga is a manner of achieving oneness with oneself, with a higher being, or with 
God. In 2007, there were over 1.5 million pediatric yoga users in the U.S.(Nahin 
et al. 2009; Barnes et al. 2007). Within popular culture, yoga is perceived as a way 
to develop and maintain a healthy mind and body. For adults, yoga is commonly 
taught in gyms, spas, yoga studios, and colleges. There is increasing interest in yoga 
for babies, children, and adolescents. Yoga classes are now offered for children in 
yoga studios, some especially designed for children. Research has shown that school 
curriculums incorporating stress management programs improve academic perfor-
mance, self-esteem, classroom behaviors, concentration, and emotional balance. In 



58 S. M. Misra et al.

addition, there is a decrease in helplessness, aggression, and behavioral problems of 
students (Kiselika et al. 1994; Manjunath and Telles 2004). Many school districts 
have considered incorporating yoga into their P.E. programs. The Encinitas, Cali-
fornia school district gained a San Diego Superior Court judge’s approval to use 
yoga in P.E., holding against the parents who claimed the practice was intrinsically 
religious and hence should not be part of a state-funded program (NY Times 2013). 
School teachers are opting to introduce yoga into their daily school routine. One 
curriculum available to teachers is known as YogaKids Tools for Schools-Breathe 
Life into Learning. This curriculum uses a DVD, flashcards with yoga poses, and 
relaxation stories to calm children (Yogakids 2013).

Basics  Yoga consists of breathing (pranayama), postures (asanas), and medita-
tion or relaxation. Yoga can be an effective training for children and adolescents, 
including those with special needs. It is a form of physical exercise that can help 
with breathing, flexibility, focus, mindfulness, and stress relief. Children are often 
intrigued by the idea that many yoga poses are based on animals and the different 
postures that the animals perform in nature.

Evidence  Individual studies have shown benefit of yoga in children. Yoga has been 
used to improve posture among children with physical malformations (Savic et al. 
1990) and to treat anxiety in child and adolescent psychiatric patients (Platania-
Solazzo 1992). Yoga has been found to improve children’s hyperactive and inatten-
tive behaviour, self-esteem and relationship quality with parents (Peck et al. 2005). 
One study showed that yoga can be beneficial for patients with attention-deficit/
hyperactivity disorder (ADHD) even when performed from a videotaped lesson 
(Harrison et  al. 2004). Yoga has been found to decrease physiological anxiety 
among children with vision impairments (Telles and Srinivas 1998). Yoga exercises 
in adolescents with childhood asthma can result in an increase in pulmonary func-
tion and exercise capacity (Jain et  al. 1991). A published abstract reported posi-
tive illness perception results of a 4-month yoga protocol among a small group of 
young adults (aged 15–22 years) with irritable bowel syndrome (IBS) (Raghavan 
et al. 2000). Kuttner showed that yoga has proven useful in adolescents with IBS 
(Kuttner et al. 2006). One study showed an overall reduction in both pain and anxi-
ety scores with yoga in a small sample of pediatric hematology-oncology patients. 
The focus was on sickle cell patients in vaso-occlusive crisis as well as inpatient 
and outpatient pediatric oncology patients (Moody et al. 2009). A systematic review 
conducted in 2009 concluded that there is limited data on the clinical applications 
of yoga among the pediatric population. Most published controlled trials were sug-
gestive of benefit, but results are preliminary based on low quantity and quality of 
trials. Preliminary evidence showed that yoga might be beneficial for children’s 
physical fitness, but the researchers believed that studies should be conducted in 
different cultural settings to evaluate the feasibility of yoga as a form of exercise 
for children. Studies are also needed to examine applications of yoga to improve 
pediatric behavior and development, such as in the case of kids with ADHD or other 
mental health conditions. Further research of yoga for children by using a higher 
standard of methodology and reporting is warranted (Birdee et al. 2009).
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Safety  Yoga is generally considered to be safe for children. It is a low-impact activ-
ity. Like any exercise, gentle stretching is recommended before the activity. Of note, 
the American Yoga Association does not recommend yoga for children younger 
than 16 years of age because their bodies’ nervous and glandular systems are still 
growing, and the effect of yoga exercises on these systems may interfere with natu-
ral growth. There are no available studies documenting the validity of this concern.

Education  There are hundreds of yoga schools and institutes across the world. The 
education is not standardized. The Yoga Alliance is the largest nonprofit associa-
tion representing yoga teachers, schools and studios in the U.S. The Yoga Alliance 
Registry is a registry of teachers and schools whose training meets the standards of 
the Yoga Alliance. Teachers who have completed specialized training to teach yoga 
to children are eligible to become a Registered Children’s Yoga Teacher through the 
Yoga Alliance (Yoga Alliance 2013).

Licensing of Practitioners  The US government does not promote a licensing pol-
icy for yoga practitioners. To join the professional provider network of the Integra-
tive Medicine and Holistic Health Association, yoga teachers must complete 500 h 
of training and yoga therapists must complete 700 h of training. Practitioners and 
schools can voluntarily join the Yoga Alliance which promotes standards of educa-
tion and practice. A special license for practitioners who teach yoga to special-needs 
children is the Yoga for the Special Child®, LLC license (Yoga for the Special 
Child 2013).
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Chapter 4
Current Evidence for Common Pediatric 
Conditions

Sanghamitra M. Misra

The Current Evidence: Allergic Rhinitis

Case Example  The mother of a 15-year-old female presents with a long history 
of allergic rhinitis (AR). The patient has tried allergy shots but she continues to 
suffer. She is currently taking daily montelukast sodium and cetirizine. She wants 
to know more about the neti pot and potentially other nonmedicine treatments. She 
loves playing soccer and wants to spend more time outdoors without sneezing and 
rubbing her eyes.

Background  Allergic rhinitis is a common, chronic medical problem that affects 
patients of all ages. Eighty percent of individuals develop symptoms of AR before 
20 years of age, with 40 % of patients becoming symptomatic by age 6 years (Skoner 
2001). Approximately 30–40 % of children suffer from AR (McCrory et al. 2003; 
Zutavern et  al. 2008). Although allergic rhinitis is not life-threatening, it causes 
significant morbidity and is an economic burden.

Diagnosis  The diagnosis of allergic rhinitis is made from history of typical symp-
toms and physical exam findings.
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Current Evidence of Integrative Approaches to Allergic Rhinitis

Approach Comments/Evidence

Lifestyle approaches
Diet Delayed solid food introduction is unlikely to affect atopic disease 

(Rosekranz et al. 2012)
A more meat-based diet may pose risk for asthma and hay fever in 

Australian adults (Erkkola 2012)
High maternal consumption of fruit and berry juices was positively 

associated with the risk of allergic rhinitis in children (Seo et al. 
2013)

Environment Environment plays a role in the onset of allergy events (Mims and 
Biddy 2013)

Relocating patients to low-allergen environments demonstrates clinical 
improvement (AAAAI 2013a)

Recommendations from American Academy of Allergy, Asthma and 
Immunology (AAAAI 2013b):

 1. Encase mattresses, box springs, and pillows in special allergen-proof 
fabric covers or airtight, zippered plastic covers. Bedding should 
be washed weekly in hot water (130° F) and dried in a hot dryer. 
Allergen-proof covers are available for comforters and pillows that 
cannot be regularly washed

 2. Keep humidity low by using a dehumidifier or air conditioning. 
Wall-to-wall carpeting should be removed as much as possible. 
Instead, throw rugs may be used if they are regularly washed or 
dry-cleaned

Food avoidance Maternal dietary restriction in breastfeeding mothers to decrease risk of 
AR in the child is not recommended (Castro et al. 2013)

Nasal cleaning No studies in children are available for nasal irrigation, nasal saline 
drops, or neti pot, but the practices cleanse the nasal passages

Probiotics Probiotics cannot be recommended for primary prevention of atopic 
disease (Yao et al. 2010; Loo et al. 2013; Prescott and Tang 2005)

Vitamins Possible benefit from vitamin C supplementation. Vitamin C intake 
influences AR symptoms (Ozdemir 2010)

Prevention/treatment
Acupuncture Penetrating needling at head acupoints is a safe therapy for patients suf-

fering from AR, and favorable effects can be found in both the short 
term and long term (Wang et al. 2013)

Acupuncture is an effective intervention that results in improved quality 
of life in patients with seasonal AR, but in times of limited resources 
for health care, acupuncture for AR may not be a cost-effective inter-
vention (Reinhold et al. 2013)

Ayurveda One adult study showed that Aller-7/NR-A2 (a combination of 7 herbal 
extracts) is well tolerated and efficacious in adult patients with aller-
gic rhinitis (Saxena et al. 2004)

Tinospora cordifolia (TC) significantly decreases all symptoms of aller-
gic rhinitis in adults, and nasal smear cytology and leukocyte count 
correlate with clinical findings. TC is well tolerated in adults (Badar 
et al. 2005)

Chiropractic No formal studies are available, but many allergy sufferers visit chiro-
practors before visiting otolaryngologists (Krouse and Krouse 1999)

Clinical hypnotherapy Clinical hypnosis can lessen symptoms of AR in adults (Madrid et al. 1995)
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Approach Comments/Evidence
Herbs Treatment with Nasya/Prevalin nasal spray was effective in adults for 

preventing allergic reactions induced by dust mite allergen challenge 
(Stoelzel et al. 2013; Kids preparation is available, but there are no 
available studies in children)

Butterbur leaf special extract Ze 339 has been confirmed by 3 Good 
Clinical Practice trials and 2 postmarketing surveillance trials to be 
safe and efficacious in the treatment of adult patients with seasonal 
allergic rhinitis (Käufeler 2006)

Cat’s claw root is often used but needs to be used with caution in 
children and may interfere with effectiveness of fexofenadine 
(Altmedicine 2013)

Both intranasal budesonide and oral choline are effective in relieving 
symptoms of allergic rhinitis in adults. Budesonide was found to be 
the statistically superior drug (Das et al. 2005)

Freeze-dried nettles and a tonic made from the herb goldenseal are 
recommended by Mary Hardy, MD, director of integrative medicine 
at Cedars Sinai Medical Center in Los Angeles (WebMD 2013)

Spirulina is clinically effective on allergic rhinitis in adults when com-
pared with placebo (Cingi et al. 2008)

Honey Honey ingestion at a high dose (1 g/kg body weight of honey daily in 
separate doses) improves the overall and individual symptoms of AR, 
and could serve as complementary therapy for AR (Asha’ari et al. 
2013)

Birch pollen honey could serve as complementary therapy for birch 
pollen allergy (Saarinen et al. 2011)

One study in 36 adults did not confirm the widely held belief that honey 
relieves the symptoms of allergic rhinoconjunctivitis (Rajan et al. 
2002)

Osteopathy No available studies in children
Traditional Chinese 

medicine (TCM)
TCM herbs are used in addition to acupuncture for allergic rhinitis. 

TCM is safe and can be effective in improving symptoms (Guo and 
Liu 2013)

RCM-102 (a combination of eight Chinese herbs) was safe in an adult 
study but not more beneficial than placebo for patients with seasonal 
AR (Lenon et al. 2012)

Positive signals indicate the therapeutic effectiveness of Astragalus 
membranaceus in patients with AR (Matkovic et al. 2010)

Yoga Per Jeff Migdow, MD, calming yoga poses can reduce stress, which in 
turn can improve allergic rhinitis symptoms (Migdow 2013)

Per Harriet (Bhumi) Russell, director of Bhumi’s Yoga and Well-
ness Center in Cleveland, Ohio, Sarvangasana (Shoulderstand) and 
Halasana (Plow Pose) can open nasal passages, ensuring proper 
drainage of sinuses, but Adho Mukha Svanasana (Downward-facing 
dog) and Sirsasana (Headstand) should be avoided as they can put 
extra pressure on nasal passages (Russell 2013)
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The Current Evidence: Asthma

Case Example  A 7-year-old boy with moderate, persistent asthma presents with 
his concerned mother. She is worried about long-term effects of inhaled steroids, 
and she has also heard about increase risk of sudden death associated with inhaled 
long-acting beta-agonists. She has come to your clinic for your opinion on alterna-
tive treatments.

Background  Asthma is a chronic disease with significant morbidity and mortality. 
It is a complex disease with a genetic component as well as an environmental com-
ponent. According to the National Heath Interview Survey, over 10 million U.S. 
children under age 18 (14 %) have ever been diagnosed with asthma and 7 million 
children still have asthma (10 %) (Bloom et  al. 2012). A prevalence study from 
Canada showed that 13 % of asthmatic children used CAM, and the most com-
mon forms used were vitamins, homeopathy, and acupuncture (Torres-Llenza et al. 
2010).

Diagnosis  The diagnosis of asthma is clinical. The most widely used classification 
of asthma severity is from “The Expert Panel Report 3 (EPR3): Guidelines for the 
Diagnosis and Management of Asthma” from the National Heart, Lung, and Blood 
Institute of the NIH (NHLBI 2007).

Current Evidence of Integrative Approaches to Asthma

Approach Comments/Evidence

Lifestyle approaches
Diet Diet-induced weight loss can achieve significant improvements 

in clinical outcomes for obese children with asthma (Jensen 
et al. 2013)

Consuming fruits, vegetables, and nuts (traditional Mediter-
ranean diet) during childhood protects against asthma and 
rhinitis. Increased nut intake is inversely proportional to 
wheezing. Increased margarine intake increases risk of 
wheezing (Chatzi et al. 2007)

Increased milk and egg consumption is related to decreased 
current wheezing (Mitchell et al. 2009)

Benefit of omega fatty acids is controversial. Omega-6 
and omega-3 fatty acids may improve allergy symptoms 
(Rosenlund et al. 2012). Omega-3 fatty acids may improve 
asthma symptoms, but omega-6 fatty acids may increase 
wheezing (Miles and Calder 2014). Aspirin-sensitive indi-
viduals should avoid fish oils (Jaber 2002)

Low maternal consumption of leafy vegetables, malaceous 
fruits, and chocolate were positively associated with risk of 
wheeze in children (Erkkola et al. 2012)

L-carnitine given at a daily dose of 1050 mg daily to children 
with moderate, persistent asthma showed improvement in 
FEV1 and overall asthma score using the Childhood Asthma 
Control Test (Al-Biltagi et al. 2012)
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Approach Comments/Evidence
Environment Limit exposure to specific allergens that worsen symptoms, 

particularly smoke, pet dander, cockroaches, and dust 
(AAAAI 2013)

Food avoidance Dairy elimination may not improve asthma symptoms (Mitchell 
et al. 2009)

In a small population, dairy elimination improved respiratory 
tract mucus production (Bartley and McGlashan 2010)

Hydration Limited studies have not proven importance of hydration in 
asthma, but hydration is important in exercise-induced 
asthma sufferers (Manz and Wentz 2005)

Asthmatics who increase water consumption by 1 oz of 
water per kg of body weight daily have anecdotally shown 
improvement of symptoms (Batmanghelidj 2000)

Physical activity Watching television for 5 or more hours per day was associated 
with increased risk of current wheeze (Mitchell et al. 2009)

Sedentary lifestyle leads to excess risk of asthma during 
childhood (Konstantaki et al. 2013)

Physical activity may not play an important role in the devel-
opment of respiratory symptoms in preschool children 
(Driessen et al. 2013)

Sleep Importance of adequate sleep was demonstrated in urban 
children, especially in Latino families, with asthma (Daniel 
et al. 2012)

Stress management Positive results were found in asthma-related stress manage-
ment training in school setting (Long et al. 2011)

Clinical hypnosis provided improvement or resolution of 
pulmonary symptoms (Anbar and Hummell 2005)

Vitamin Magnesium intake seems to have a protective effect on 
childhood asthma (Saadeh et al. 2013) (Rosenlund et al. 
2012)

Studies are inconclusive, but there is possible benefit of vitamin 
C in exercise-induced breathlessness (Milan et al. 2013)

Prevention/treatment
Acupuncture Acupuncture has an effect on asthma in preschool children dur-

ing the treatment course as assessed by subjective parameters 
and need for medication (Karlson and Bennicke 2013)

Low-intensity laser acupuncture can be a safe and effective 
treatment in asthmatic children (Elseify et al. 2013)

Acupuncture has regulatory effects on immunity and may be an 
adjunctive therapy for allergic asthma (Yang et al. 2013)

Breathing exercises The Papworth method (integrated breathing and relaxation 
exercises) appears to ameliorate respiratory symptoms, 
dysfunctional breathing, and adverse mood in adults com-
pared with usual care (Holloway and West 2007)

The Buteyko method (used by millions in the former Soviet 
Union) teaches breathing exercises through an instructional 
VDO to increase PaCO2. The method showed significant 
improvement in quality of life and reduction of bronchodila-
tor use in a study of 36 patients (Opat et al. 2000)

Chiropractic There has been a favorable response to subjective and objective 
outcome measures of asthma in both patients and parents to 
spinal manipulative therapy (SMT) (Gleberzon et al. 2012)
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Approach Comments/Evidence
Herbs/Ayurveda/ traditional 

Chinese medicine
One study in adults showed Boswellia serrata, Curcuma longa, 

and Glycyrrhiza have pronounced effects in the management 
of bronchial asthma (Houssen et al. 2010)

In studies of Bharangyadi Avaleha and Vasa Avaleha, results 
have shown less recurrence of asthma symptoms (Gohel et al. 
2011)

In a systematic review, “Single studies of Boswellia, Mai-
Men-Dong-Tang, Pycnogenol, Jia-Wei-Si-Jun-Zi-Tang and 
Tylophora indica showed potential to improve lung function, 
and a study of 1.8-Cineol (eucalyptol) showed reduced daily 
oral steroid dosage” (Clark et al. 2010)

Osteopathy Benefits not proven in systematic studies, but small studies 
show benefit (Posadzki et al. 2013)

Yoga There have been positive associations shown between exercise 
habit after school and muscular strength and endurance 
among asthmatic children (Chen et al. 2009)

There is significant benefit of yoga seen soon after starting the 
exercise (Khanam et al. 1996)

Physiological benefits of yoga for the pediatric population may 
help children through the rehabilitation process (Galantino 
et al. 2008)

The Current Evidence: Attention-Deficit/Hyperactivity 
Disorder

Case Example  A 9-year-old male presents to your clinic with a history of attention-
deficit/hyperactivity disorder (ADHD), inattentive-type. He has been on Adderall 
and Vyvanse over the last 2 years, and his mother is concerned that he is losing 
weight due to poor appetite. The pediatrician thinks that the child will not succeed 
in school without stimulant medication.

Background  ADHD is a commonly diagnosed childhood disorder characterized 
by impulsivity, inattention, and hyperactivity. ADHD affects up to 10 % of children 
in the United States. Many different forms of CAM are used for ADHD but treat-
ments appear to be most effective when prescribed holistically and according to 
each individual’s characteristic symptoms (Pellow et al. 2011).

Diagnosis  ADHD is diagnosed according to the American Psychiatric Associa-
tion’s Diagnostic and Statistical Manual of Mental Disorders—Fifth Edition (DSM-
5). The DSM-5 has defined consensus criteria for the diagnosis of ADHD, which 
is categorized into three divisions: 1) Predominantly hyperactive, 2) Predominantly 
impulsive, and 3) Combined (APA 2013).
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Current Evidence for Integrative Approaches to ADHD

Approach Comments/Evidence

Lifestyle approaches
Diet From a 2013 editorial by Rommelse and Buitelaar, “...there is a 

future for dietary interventions in ADHD clinical practice, but 
valid and important points of criticism should be tackled first 
before implementation in clinical practice can be considered” 
(Rommelse and Buitelaar 2013)

Food avoidance Salicylate elimination diet: not enough evidence to recommend 
(Gray et al. 2013)

Artificial food color (AFC): A trial of AFC elimination is 
appropriate in cases where a child has not responded 
satisfactorily to conventional treatment or whose parents wish 
to pursue a dietary investigation. Oligoantigenic diet studies 
suggested that some children, in addition to being sensitive 
to AFCs, are also sensitive to common nonsalicylate foods 
(milk, chocolate, soy, eggs, wheat, corn, legumes) as well as 
salicylate-containing grapes, tomatoes, and oranges. Trial of 
elimination may be satisfactory (Stevens et al. 2011)

Free fatty acid supplementation produces small but significant 
reductions in ADHD symptoms. AFC exclusion can be 
beneficial in individuals with food sensitivities. Better 
evidence for efficacy from blinded assessments is required for 
behavioral interventions, neurofeedback, cognitive training, 
and restricted elimination diets before they can be supported 
as treatments for core ADHD symptoms (Sonuga-Barke et al. 
2013)

The large Impact of Nutrition on Children with ADHD (INCA) 
study stated, “A strictly supervised restricted elimination diet 
is a valuable instrument to assess whether ADHD is induced 
by food. The prescription of diets on the basis of IgG blood 
tests should be discouraged” (Pelsser et al. 2011)

Vitamins One study showed that lower maternal folate level in early 
pregnancy might impair fetal brain development and affect 
hyperactivity/inattention and peer problems in childhood 
(Schlotz et al. 2010)

Mineral supplementation is indicated for those with documented 
deficiencies (iron, zinc) but is not supported for others with 
ADHD (Hurt et al. 2011; Sarris et al. 2011)

Carnitine/l-acetyl carnitine supplementation may benefit symp-
tom of inattention, but evidence is limited and inconclusive 
(Hurt et al. 2011; Abbasi et al. 2011)

There is inconclusive evidence for use of omega-3 (Sarris et al. 
2011)

Physical activity Physical exercise may lessen severity of children’s ADHD 
symptoms (Rommel et al. 2013)

Environment Doubling the prenatal lead exposure (cord blood lead levels) was 
associated with a 3.43 times higher risk for hyperactivity in 
both boys and girls (Sioen et al. 2013)

Postnatal lead exposure may be associated with higher risk of 
clinical ADHD, but not the postnatal exposure to mercury or 
cadmium (Kim et al. 2013)
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Approach Comments/Evidence

Treatment
Yoga Yoga has shown promise as an add-on therapy for ADHD 

(Hariprasad et al. 2013)
Meditation In a 2010 Cochrane database survey, the authors were unable to 

draw any conclusions regarding the effectiveness of medita-
tion therapy for ADHD (Krisanaprakornkit et al. 2010)

Yoga/meditation/play therapy The “Climb-Up” program in India enlisted 69 children with 
ADHD and instituted peer-mediated in-school yoga, 
meditation, and play therapy twice weekly. This resulted 
in remarkable improvements in the students’ school 
performances that were sustained throughout the year (Mehta 
et al. 2011; Mehta et al. 2012)

Osteopathy No studies available
Herbals/traditional Chinese 

medicine
Pinus marinus (French maritime pine bark) and a Chinese herbal 

formula (Ningdong) were found to have moderate evidence 
in a systematic review that also showed that Ginkgo biloba 
(ginkgo) and Hypercium perforatum (St. John’s wort) are 
ineffective in treating ADHD (Hurt et al. 2011)

Compound herbal preparation (CHP): Under the brand name 
Nurture & Clarity, the combination of Paeoniae alba, 
Withania somnifera, Centella asiatica, Spirulina platensis, 
Bacopa monieri, and Mellissa officinalis demonstrated 
improved attention, cognition, and impulse control, indicating 
promise as an ADHD treatment in children (Katz et al. 2010)

Naturopathy No studies available
Chiropractic A case study in a 5-year-old showed benefit of chiropractic care, 

including spinal manipulative therapy and soft tissue therapy, 
for ADHD symptoms (Muir 2012)

There are measurable benefits of chiropractic spinal manipula-
tive therapy for children with ADHD (Alcantara and Davis 
2010)

Homeopathy In a systematic review from 2011, there was insufficient 
evidence to draw robust conclusions about the effectiveness 
of any particular form of homeopathy for the treatment of 
ADHD (Keen and Hadijikoumi 2011)

Another review in 2011 concluded: “The database on studies 
of homeopathy and placebo in psychiatry (including ADHD) 
is very limited, but results do not preclude the possibility of 
some benefit (Davidson et al. 2011)

Ayurveda An ayurvedic compound drug and Shirodhara were both 
effective in improving the reaction time of ADHD-affected 
children (Singhal et al. 2010)

Acupuncture There is limited data on the effectiveness of acupuncture as a 
treatment for ADHD (Lee et al. 2011; Li et al. 2011)
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The Current Evidence: Migraine Headaches

Case Example  A 13-year-old female presents with a 5-year history of migraine 
headaches. She has consulted with a pediatric neurologist and had a reportedly 
negative work-up for concerning pathology. The neurologist placed the patient on 
propranolol for migraine prophylaxis, and she uses ibuprofen for abortive therapy. 
Her mother is concerned about long-term side effects of propranolol, and is curious 
about alternative treatments.

Background  Headache is one of the most common neurological symptoms 
reported in childhood and adolescence, leading to high levels of school absences 
and being associated with several comorbid conditions including depression, anxi-
ety disorders, epilepsy, sleep disorders, ADHD, and Tourette syndrome. It has also 
been shown to be associated with atopic disease and cardiovascular disease, espe-
cially ischemic stroke and patent foramen ovale (PFO) (Bellini et al. 2013).

Diagnosis  The International Headache Society has established diagnostic criteria 
for migraine headaches in children and adolescents (ISH 2004).

Current Evidence Behind Integrative Approaches  
to Migraine Headaches

Approach Comments/Evidence

Lifestyle approaches
Diet Three meals and one to two snacks per day should be eaten at 

routine times
Breakfast should not be skipped

Hydration Inadequate hydration should be avoided. Adolescents are 
encouraged to drink 2 liters of noncaffeinated liquids, ideally 
water, per day, increasing to 3 L a day during the summer and 
periods of exertion (Lewis et al. 2005)

Food avoidance Avoidance diets are not recommended unless a trigger has been 
identified (Millichap and Yee 2003). Common triggers include 
chocolate, citrus fruits, cheeses, processed meats, yogurt, fried 
foods, monosodium glutamate, aspartame, alcoholic bever-
ages, and caffeine

Physical activity At least 30 min of enjoyable, aerobic activity should be 
performed 3–7 days a week with family or friends. Migraine 
sufferers and their parents should AVOID excessive or 
unrealistic expectations of performance in school, athletics, 
and other activities which may contribute to migraines 
(Holroyd et al. 1991; Ahn 2013; Gil-Martinez et al. 2013)

Stress management Yoga and meditation are beneficial (John et al. 2007)
Sleep Adequate nightly sleep is essential and good sleep hygiene is 

important (Lewis et al. 2005)
According to Bigal and Hargreaves, “The relationship between 

sleep and migraine headaches is complex. Changes in sleep 
patterns can trigger migraine attacks, and sleep disorders may 
be associated with increased migraine frequency” (Bigal and 
Hargreaves 2013)
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Approach Comments/Evidence
Prevention/Prophylaxis
Butterbur (Petasites) AHS/AAN Migraine Prevention Guidelines 2012 label Butterbur 

as Level A (effective)
Adults: 50–75 mg BID (Loder et al. 2012)
Dosing from a study in children ages 6–17 years was 50–150 mg 

of butterbur root extract daily (Pothman and Danesch 2005)
Feverfew
(Tanacetum parthenium)

AHS/AAN Migraine Prevention Guidelines 2012 label Feverfew 
as Level B (probably effective) (Loder et al. 2012)

Adults: 50–300 mg BID; 2.08–18.75 mg TID for MIG-99 
preparation

Coenzyme Q10 Numerous studies have shown efficacy (Hershey et al. 2007; 
Slater et al. 2011)

AHS/AAN Migraine Prevention Guidelines 2012 label Coen-
zyme Q10 as Level C (possibly effective)

Adults: 100 mg TID (Loder et al. 2012)
Magnesium Studied in children ages 3–17 years (9 mg/kg per day by mouth 

divided 3 times a day with food) (Wang et al. 2003)
Acupuncture Acupuncture is effective and should be considered as a pro-

phylactic measure for patients with frequent or insufficiently 
controlled migraine attacks (Schiapparelli et al. 2010)

According to a Cochrane review of studies in adults by Linde 
and colleagues, “Acupuncture is at least as effective, or pos-
sibly more effective than, prophylactic drug treatment, and 
has fewer adverse effects”(Linde et al. 2009)

Mind-body Therapies Biofeedback, Clinical Hypnosis, and Progressive Relaxation can 
improve migraines (Nestoriuc and Martin 2007; Legarda et al. 
2011; Shah and Kalra 2009; Fentress et al. 1986)

Music Therapy Music therapy is a possible treatment for schoolchildren 
(Oelkers-Ax et al. 2008)

Treatment/Abortive
Feverfew/Ginger Sublingual feverfew/ginger appears safe and effective as a 

first-line abortive treatment for those who frequently experi-
ence mild headache prior to the onset of moderate to severe 
headache (Cady et al. 2011)

Ginger (Zingiber officinale) The effectiveness of ginger powder in the treatment of common 
migraine attacks is statistically comparable to sumatriptan 
(Mehdi et al. 2013

Ginger is considered to be generally safe by the FDA
Migrelief (Fever-

few + B2 + Magnesium)
A children’s formulation is available
No specific studies are available in children

Capsaicin For children, recommend in food (Kemper 1996)
Intravenous Magnesium 30 mg/kg with a maximum dose of 2000 mg infused over 30 min 

(Gertsch et al. 2014)

The Current Evidence: Otalgia and Otitis Media

Case Example  The mother of a 2-year-old daughter brings in her child for 1-day 
history of right-sided ear pain. Mom is concerned about the possibility of an ear 
infection and has read about the consequences of antibiotic overuse. She wants to 
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take a holistic approach to her child’s ear pain. The child has not had fever or any 
other symptoms. This is the child’s first episode of ear pain. She was breastfed for 
18 months and is up to date on her immunizations.

Background  Ear pain, effusions, and infections are frequent reasons for physician 
office visits. The correct differentiation of otalgia versus serous otitis media versus 
purulent otitis media is vital to the appropriate treatment of an ear (Wald 2005). A 
study from Italy in 2011 showed that 46 % of the children used complementary and 
alternative medicine (CAM) for recurrent acute otitis media (AOM), significantly 
more than the number who used immunizations for influenza or pneumococcus. 
The main reasons for using CAM were a fear of the adverse effects of conventional 
medicine (40 %) and to increase host defenses (20 %). CAM was widely seen as safe 
(95 %) and highly effective (68 %) (Marchisio et al. 2011).

Diagnosis  The American Academy of Pediatrics in 2013 published an updated 
“Clinical Practice Guideline: The Diagnosis and Management of Acute Otitis 
Media” which provides a specific, stringent definition of AOM, addresses pain 
management and initial observation versus antibiotic treatment, provides appropri-
ate choices of antibiotic agents and preventive measures, and describes manage-
ment of recurrent AOM (Lieberthal et al. 2013).

Current Evidence of Integrative Approaches to Otalgia  
and Otitis Media

Approach Comments/Evidence

Lifestyle approaches
Diet A diet high in fruits and vegetables may be protective against 

AOM (Esplugues et al. 2013)
Environment Removal of second-hand smoke is protective (Strachan and 

Cook 1998; Uhari et al. 1996; Ladomenou et al. 2010)
Food Avoidance Stop bottle and pacifier use after 1 year of age (Uhari et al. 

1996; Ladomenou et al. 2010)
Physical Activity  Baby swimming (infants < 6 months of age) does not 

increase risk of AOM (Nystad et al. 2008)
According to Wang et al, “Patients with chronic otitis 

media with active drainage should avoid swimming….
Children with ventilation tubes may surface swim in clean, 
chlorinated swimming pool” (Wang et al. 2005)

Vitamins and Supplements  Zinc and vitamin A deficiency may lead to middle ear 
disease (Elemraid et al. 2009)

 Vitamin A deficiency has been shown as a significant factor 
in the etiology of acute and chronic suppurative otitis 
media (Lasisi 2009)

The level of Vitamin 25(OH)D needed to prevent ear 
infections has not been defined (Linday et al. 2008)

One study showed decreased antibiotic usage in children 
given cod liver oil (long chain omega-3 fatty acid) and 
selenium supplementation (Linday et al. 2002)
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Approach Comments/Evidence
Prevention/Treatment
Chiropractic There is limited quality evidence for use of spinal manipula-

tive therapy in children with AOM (Pohlman and Holton-
Brown 2012).

Herbals  Herbal eardrops may help relieve symptoms (Levi et al. 
2013)

 Echinacea purpurea may increase risk of AOM when used 
for upper respiratory infections (Wahl et al. 2008)

 Xylitol gum, syrup, and lozenges have shown efficacy in the 
treatment of acute otitis media (Blazek-O’Neill 2005)

 No studies are available on common herbs used for ear pain 
including peppermint oil, cloves oil or calendula oil, olive 
oil, garlic cloves in mustard oil, Mullein flower oil, holy 
basil leaves juice, and lemon balm

Homeopathy  Using homeopathy may decrease antibiotic usage (Fixsen 
2013)

 Homeopathy may help decrease pain and lead to faster reso-
lution of infection (Levi et al. 2013)

Naturopathy Otikon is as effective as anaesthetic ear drops and appropri-
ate for management of AOM-associated ear pain (Sarrell 
et al. 2001; Sarrell et al. 2003).

Osteopathy Not enough evidence exists to make a recommendation 
(Posadzki et al. 2013; Wahl et al. 2008)

The Current Evidence: Upper Respiratory Tract Infections

Clinical Case  A 12-year-old male presents because of a history of recurrent upper 
respiratory tract infections (URIs). His mother is concerned that his pediatrician is 
always prescribing antibiotics, and she is very worried about overusage of antibiot-
ics. She wants to try a more holistic approach to her child’s health. She has tried 
giving the child Echinacea for prevention of URIs but had to stop the herb due to the 
side effect of headaches. The mother is open to any suggestions.

Background  The common cold is the most common illness in pediatrics. Infants 
and children generally have prolonged symptoms compared to adults. This often 
leads to parents feeling helpless, especially since allopathy prescribes supportive 
care with little intervention for URIs. The common cold causes school absenteeism 
and in turn caregiver work absenteeism. In the US, the estimated economic yearly 
cost of lost productivity due to the common cold approaches $ 25 billion, of which 
$ 8 billion is attributed to absenteeism, and $ 230 million is attributed to caregiver 
absenteeism (Bramley et al. 2002).

Diagnosis  A common cold is diagnosed by the confluence of common URI symp-
toms (sore throat, runny nose, sneezing, coughing, fever, and headache) and their 
duration.
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Integrative Approaches to Upper Respiratory Tract Infections

Approach Comments/Evidence

Lifestyle approaches
Diet No studies are available on the role of diet in upper respiratory infec-

tions in children
Physical Activity Vigorous physical activity has a significant association with 

symptoms of eczema, but not rhinoconjunctivitis (Mitchell et al. 
2013)

Vitamins  Vitamin A and iron supplementation together may decrease 
symptoms of runny nose, fever, and cough (Chen et al. 2013)

 Lower serum vitamin 25(OH)D levels were associated with 
increased risk of laboratory-confirmed viral URI in children from 
Canadian Hutterite communities (Science et al. 2013)

 A systematic review and meta-analysis in 2012 concluded that 
vitamin D supplementation decreases the events related to 
respiratory tract infections; however, there is a need for more 
well-conducted clinical trials to confirm this conclusion 
(Charan et al. 2012)

 A review study by Esposito et al. in 2013 concluded that “fur-
ther studies are needed to evaluate the impact of vitamin D 
deficiency and insufficiency in terms of the epidemiology and 
outcomes of pediatric respiratory tract infection, and whether VitD 
supplementation favours a positive outcome” (Esposito et al. 2013)

 With vitamin C supplementation, duration of colds was reduced by 
14 % in children (7–21 %), and 1–2 g/day of vitamin C given to 
children shortened colds by 18 %. Given the consistent effect of 
vitamin C on the duration and severity of colds in supplementation 
studies, and the low cost and safety, it may be a useful adjunct for 
common cold patients (Hemilä and Chalker 2013)

 In a cluster-randomized study of pediatric visits for upper respira-
tory illness during the winter and early spring, cod liver oil with a 
multivitamin containing selenium decreased mean visits/subject/
month by 36–58 % (Linday 2010)

 Zinc sulfate improves symptoms in children (Fashner et al. 2012)
Prevention/Treatment
Chiropractic  The use of manual techniques on children with respiratory diseases 

may have benefit. Chiropractic, osteopathic medicine, and massage 
are the most common interventions. The lack of standardized 
procedures and a limited variety of methods used evidenced the 
need for more studies on the subject (Pepino et al. 2013)
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Approach Comments/Evidence
Herbals  Echinacea is ineffective in children (Di Pierro et al. 2012)

 Echinacea purpurea may be effective in reducing the occurrence of 
subsequent URIs in children (Weber et al. 2005)

 Polinacea (a highly standardized form of echinacea) could be 
used for improving the immune response to influenza vaccine 
(Di Pierro et al. 2012)

 Pelargonium sidoides (geranium) extract and buckwheat honey 
improve symptoms in children (Linday 2010)

 Prophylactic probiotics and the herbal preparation Chizukit reduce 
the incidence of colds in children (Fashner et al. 2012)

 Elderberry extract (Sambucol) may be useful for the treatment of 
viral influenza infections (Vlachojannis et al. 2010)

 A systematic review concluded that North American ginseng appears 
to be effective in shortening the duration of colds or URIs in 
healthy adults when taken preventively for durations of 8–16 
weeks (Seida et al. 2011)

 Standard doses of ginseng were well tolerated in children in a ran-
domized, controlled trial of 2 dosing schedules (Vohra et al. 2008)

 Astragalus membranaceus supplementation resulted in strongest 
activation and proliferation of immune cells in a small double-
blind, placebo-controlled study that also included Echinacea 
purpurea and Glycyrrhiza glabra (Brush et al. 2006)

Homeopathy  A pilot study in children concluded that utility of the homeopathic 
remedies prescribed is based on the concept of individualization in 
the treatment of URIs in children (Ramchandani 2010)

 There is insufficient good evidence in adults to enable robust conclu-
sions about Oscillococcinum in the prevention or treatment of 
influenza and influenza-like illness (Mathie et al. 2012)

Massage Therapy  Massage has proved very helpful in improving general constitution, 
enhancing the immune functions, and preventing and treating 
URIs (Zhu et al. 1998)

The Current Evidence: Weight Loss

Case Example  A 16-year-old overweight female comes for her annual check-up. 
During the HEADS exam when the mother has stepped out of the room, she asks 
about weight loss drugs. Her friend has lost 10 pounds in 2 months by crushing 
birdseeds and drinking a tea made from the seeds. She wants to know if she should 
drink the tea or if you have any other suggestions on weight loss remedies.

Background  Obesity is a common problem in childhood and adolescents. Accord-
ing to Ogden et al, “in 2009–2010, the prevalence of obesity in children and adoles-
cents was 16.9 %” (Ogden et al. 2012).

Diagnosis  The body mass index (BMI) is the accepted standard measure of over-
weight and obesity for children 2 years of age and older (Deurenberg et al. 1991). 
All pediatric healthcare professionals should be screening for and guiding the pre-
vention and treatment of normoweight, overweight and obese patients.
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Current Evidence for Integrative Approaches  
to Weight Loss

Approach Comments/Evidence

Lifestyle approaches
Diet Two of the many available resources:

 1. American Academy of Pediatrics–Texas Pediatric Society Obesity 
Toolkit (TPS 2013)

 2. Academy of Nutrition and Dietetics (Hoelscher et al. 2013)
 According to Ho et al., “In the short to medium term, a prescriptive 

dietary intervention approach is a well-accepted and suitable option for 
obese adolescents with clinical features of insulin resistance. It may 
reduce external and emotional eating, led to modest weight loss and 
did not cause any adverse effect on dietary restraint” (Ho et al. 2013)

Food Avoidance Benefit from decreased consumption of sugar-sweetened beverages 
(Malik et al. 2013; Ebbeling et al. 2012)

Possible benefit from decreased salt intake (Grimes et al. 2013a)
Vitamins Vitamin D: The correction of poor vitamin D status through dietary 

supplementation may be an effective addition to the standard treatment 
of obesity and its associated insulin resistance (Belenchia et al. 2013). 
Overweight/obese and non-Hispanic black children are especially 
likely to be at risk for inadequate 25OHD when not consuming the 
recommended daily allowance (Au et al. 2013)

100 % Fruit juice in moderation may improve nutrient intake and likely 
does not lead to overweight/obesity (O’Neil et al. 2010, 2012; Nicklas 
et al. 2008)

Physical Activity A model of exercise prescription (supervised play-based physical 
activity) could be considered world-wide by clinicians to improve 
fitness base in adolescents and help to combat the growing epidemic of 
childhood obesity (Meucci et al. 2013)

The overall effectiveness of video games that include exercise has not 
been well studied

Sleep A good night’s sleep seems essential to good health, but the relationship 
between sleep and obesity in children has not been determined. One 
study has shown that sleep duration does not predict obesity up to age 
6–7 years (Hiscock et al. 2011)

Environment Reduce exposure to BPA. Urinary BPA concentration has been associated 
with obesity in children and adolescents. Explanations of the 
association cannot rule out the possibility that obese children ingest 
food with higher BPA content or have greater adipose stores of BPA 
(Trasande et al. 2012)

Prevention/Treatment
Acupuncture Acupuncture therapy significantly reduces BMI and abdominal adipose 

tissue in obese children (Zhang et al. 2011)
A study in adults showed that acupuncture therapy can reduce body 

weight by accelerating the peristalsis and inhibiting the hunger 
sensation (Wang et al. 2007). Photo-acupuncture is a safe, painless, 
nontraumatic, and effective method for treatment of obesity that is 
easily accepted by children (Yu et al. 1998)

Acupuncture should be recommended for comprehensive treatment of 
children with constitutional exogenic obesity (Gadzhiev et al. 1993)
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Approach Comments/Evidence
Ayurveda A number of ayurvedic drugs have hypolipidemic and anti-obesity/

hypoglycemic properties (Kumari et al. 2013)
Shilajatu (Asphaltum) processed with Agnimantha (Clerodendrum 

phlomidis Linn.) is statistically effective in helping adults with obesity 
(Pattonder et al. 2011)

Chiropractic No available studies in children
Clinical Hypnosis Adult studies show benefit for weight loss (Steyer and Ables 2009)

No available studies in children
Herbals Although not studied in children, foods containing diacylglycerol oil 

promote weight loss and body fat reduction and may be useful as an 
adjunct to diet therapy in the management of obesity (Maki et al. 2002)

A case study showed seizures from caffeine in a weight loss herbal 
product named Zantrex-3 that included niacin, caffeine, and numerous 
herbs (Pendleton et al. 2012)

In a systematic review of adults from 2009, compounds containing 
ephedra, Cissus quadrangularis (CQ), ginseng, bitter melon, and 
zingiber were found to be effective in the management of obesity. No 
significant adverse effects or mortality were observed except in studies 
with supplements containing ephedra, caffeine, and Bofutsushosan 
(Hasani-Ranjbar et al. 2009)

Green tea extract for weight loss is a potential cause of acute liver failure 
(Patel et al. 2013)

Homeopathy There are no available studies in children
One adult review stated that there is not enough evidence to recommend 

homeopathy for weight loss (Pittler and Ernst 2005)
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Chapter 5
The Future of Integrative Pediatrics

Sanghamitra M. Misra

Integrative pediatrics is a quickly developing field due to demand from the patient 
population. As CAM modalities become increasingly popular, general pediatric 
practitioners bear the burden of becoming knowledgeable about CAM medicines 
and therapies. Although the vast majority of pediatric providers will not specialize 
in integrative pediatrics, all pediatric providers need a basic understanding of the 
various types of medicine and therapies available to their patients. This knowledge 
is vital to protecting and guiding pediatric patients and their families. As the body 
of literature grows, effective therapies will be utilized more frequently and less 
effective therapies will be utilized less frequently. With time, it is possible that all 
of pediatrics will be considered integrative pediatrics with a focus on mind, body, 
and spirit and with a concept of utilizing all effective therapies, allopathic and non-
allopathic, for the good of the patient.
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