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Medicinal products in pediatric integrative medicine range from non-
pharmaceutical herbs, dietary supplements, and vitamins regulated as foods
to homeopathy regulated as a drug or ‘‘pharmaceutical’’ therapy. These
products are designed for a wide range of applications, from treating specific
conditions to supporting a healthy life, and the evidence supporting their use
ranges from historical patterns of prescribing to randomized, controlled tri-
als. Issues of safety and efficacy are impacted by a variety of factors. Even if
a medicinal product has a single ingredient, how that ingredient is regulated
or manufactured and its indications of use will help define its categorization.
Iron, for example, might be sold as a dietary supplement or a homeopathic
preparation or be present in a food. To complicate matters further, single
products are commonly combined into multi-ingredient preparations with
varying methods of manufacturing and more than one route of administra-
tion. How can clinicians make recommendations for products in the market-
place when research supporting an intervention has been conducted on only
a single ingredient?

The categories of herbs, dietary supplements, and homeopathy often
overlap. Herbal products are regulated as dietary supplements under the Di-
etary Supplement Health and Education Act of 1994 (DSHEA); but when
these same products are diluted and prepared according to the Homeopathic
Pharmacopoeia of the United States they become pharmaceutical products
according to federal regulations. For example, chamomile and calendula,
both medicinal plants, may be classified as either dietary supplements or ho-
meopathic drugs by the Food and Drug Administration (FDA). Chamomile
and calendula are used as herbal preparations for colic and burns,
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respectively, and when prepared homeopathically are also used at lower
concentrations for the same and other indications. The concentration at
which an herbal product or dietary supplement transitions to its homeo-
pathic counterpart is often confusing.
Regulation of dietary supplements

Dietary supplements, regulated under the DSHEA, are products designed
to ‘‘supplement the diet’’ and include herbal and other botanical products,
vitamins, minerals, amino acids, and other dietary substances for use.’’
The DSHEA allows dietary supplements that were on the market before
1994 to be marketed without the approval of efficacy and safety that the
FDA requires for prescription medications. Manufacturers are permitted
to claim that the product affects the structure or function of the body, as
long as there is no claim of effectiveness in the prevention or treatment of
a specific disease and provided there is a disclaimer informing the user
that the FDA has not evaluated the product for any claim.

In June of 2007, the FDA finalized its good manufacturing practices reg-
ulations for dietary supplements. These regulations will be useful to profes-
sionals and consumers alike. They will help standardize the lot-to-lot quality
of dietary supplements throughout the manufacturing, packaging, labeling,
and storing processes. The final rule includes requirements for establishing
quality-control procedures, designing and constructing manufacturing
plants, and testing ingredients and the finished product.
Regulation of homeopathy

Homeopathic remedies, on the other hand, have been regulated as drugs
since the 1938 Food Drug and Cosmetic Act that defines the term ‘‘drug’’ to
mean ‘‘articles recognized in . the official Homeopathic Pharmacopeia of
the United States . and articles intended for use in the diagnosis, cure, mit-
igation, treatment, or the prevention of disease in man .. Whether or not
they are official homeopathic remedies, those products offered for the cure,
mitigation, prevention, or treatment of disease conditions are regarded as
drugs within the meaning of Section 201(g)(l) of the Act. Homeopathic
drugs must comply with the labeling provisions of Sections 502 and 503
of the [Food, Drug, and Cosmetic] Act and Part 201 Title 21 of the Code
of Federal Regulations (CFR)..’’

What do these regulations mean to pediatricians, their patients, and the
patients’ families? The two primary concerns, as in all of medicine, are safety
and effectiveness. For both homeopathic drugs and dietary supplements, cli-
nicians often depend on the evidence available from clinical trials in adults
and animals studies. As one ventures into the realm of the complex herbal
mixtures that are used in Chinese herbal medicines and Ayurvedic practice,
where international herbal pharmacopoeias may differ in growing and
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harvesting conditions, and manufacturing practices may differ fromWestern
standards, identifying the plant itself and determining its safety become
challenging. Both determining and measuring effectiveness are complicated
as one balances the evidence from patterns of historical usage and personal
experience and the small pool of randomized, controlled trials against tradi-
tional medical practices that are hundreds or thousands of years old. Estab-
lishing a rigorous evidence profile is challenging when intellectual property
rights do not exist and the economic engine of patent law is not available.
Trends in pediatric use of dietary supplements

Many children and adolescents use dietary supplements and homeopa-
thy. The prevalence of use of these products depends on population charac-
teristics (healthy versus sick), the age of the child or adolescent, race/
ethnicity, and other factors such as methods of data collection (interviews
versus surveys) and the extent of the survey (national versus regional).

Recent national surveys indicate that more than 20% to 40% of all young
children and 20% to 30% of adolescents in the United States have used di-
etary supplements [1–6]. Vitamins and minerals are the dietary supplements
most commonly used by children and adolescents.

Regional surveys of the general pediatric population show varying prev-
alences. Among parents who report using complementary and alternative
medicine (CAM), 40% to 45% gave their child an herbal product, and
34% to 50% used vitamin supplementation [7–9]. In a survey of parents
in a primary care practice in Washington, DC, more than 50% of pediatric
CAM users reported specific vitamin supplementation, more than 40% used
herbal therapies, and 25% used other nutritional supplements or elimination
diets [8].

Outpatient clinical surveys have reported that children and adolescents
who have medical conditions are more likely to use dietary supplements.
Chronic pediatric conditions for which dietary supplements are commonly
used include attention deficit hyperactivity disorder (ADHD), asthma,
atopic dermatitis, allergic rhinitis, cancer, inflammatory bowel disease,
headache, and cystic fibrosis [10–22]. For example, in a cross-sectional sur-
vey of 117 parents of children seen in a pediatric nephrology clinic in North
Carolina, 29% of surveyed parents gave their children cranberry products,
but only 23% of those who used cranberry products had discussed their
use with the physician [22].

In addition to the outpatient setting, children and adolescents use dietary
supplements in inpatient settings as well. Reports from an inpatient holistic
pediatric consultation service noted that, in 70 consultations, 80% of patients
had at least one question about using an herb or dietary supplement. Herbs of
interest to families included essiac (an herbal combination), cat’s claw, noni
juice, astragalus, chamomile, echinacea, ginger, goldenseal, green tea, milk
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thistle, andvariousChinese herbs andmushrooms [23]. Finally, several studies
report concurrent use of prescription medications and dietary supplements in
children. Drug and supplement interactions are a concern [6,24,25].

Several surveys have looked at the use of dietary supplements and home-
opathy before surgery [26]. In a survey of 1021 pediatric patients, 29.5% in-
dicated they had tried one or more CAM therapies in the year before surgery,
and 12.8% of the pediatric patients had used herbal remedies before surgery.
The most popular herbs included echinacea, aloe vera, cranberry, St. John’s
wort, and goldenseal [27]. In another multiregional preoperative survey of
894 pediatric patients, 42% had used some form of vitamins, nutritional sup-
plements, herbs, or homeopathy. The most prevalent dietary supplement
given to children presenting for elective surgery was echinacea [28].

Moving away from supplement use in the hospital setting, a discussion of
supplement use by teenagers is important. Dietary supplements are increas-
ingly marketed to teenagers to enhance athletic performance or personal ap-
pearance, maintain health, and treat specific conditions. These supplements
are commonly available to teenagers in sport drinks, weight-loss products,
and functional foods in pharmacies and stores and through the Internet.

The 1999–2000 National Health and Nutrition Examination Survey re-
ported that approximately one in four adolescents aged 12 to 15 years
used dietary supplements, and rates were higher for those between the
ages of 16 and 19 years [1]. More recently, a 2002 online survey documented
that 46% of teenagers reported using vitamins, and 29% reported using
least one other dietary supplement within the last month. Commonly used
supplements included ginseng, zinc, echinacea, ginkgo biloba, creatine,
and weight-loss supplements [7].
Patient use of dietary supplements and homeopathy

In 1996, Vincent [29] identified reasons that patients seek complementary
therapies, including dietary supplements and homeopathy. These reasons in-
cluded a positive value associated with complementary treatment, the inef-
fectiveness of orthodox treatment for a patient’s complaint, concern about
the adverse effects of orthodox medicine, concerns about communication
with doctors, and, finally, the availability of complementary medicine. Ho-
meopathy patients were most strongly influenced by the ineffectiveness of
orthodox medicine for their complaints. Jain and Astin [30], in 2001, found
that people are less likely to use CAM if they believe that the therapies are in
general ineffective or inferior to conventional methods or if they perceive
that their doctor does not support the use of CAM.

Parents give their children dietary supplements or use homeopathic
remedies for many reasons, including maintaining health, preventing dis-
ease, and treating a chronic or acute disease. Additionally, several clinical
surveys have demonstrated a strong cultural influence in the use of folk
medicine (herbs) in children [20,31–35]. Therefore, to make effective
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recommendations, it is important to be aware of the reasons families and
patients use these treatments (ie, their culture, socioeconomic status, paren-
tal beliefs about healing and wellness, and previous treatments).

Parents get their information about dietary supplements from numerous
places: friends, family, the popular press, the Internet, and, finally, health
care professionals. In 2003, of 142 families surveyed in an emergency
room, 45% of caregivers reported giving their child an herbal product. Of
those who used these therapies, 80% reported either friends or relatives as
their primary source of information. Only 45% of those who gave their chil-
dren herbal products reported discussing this use with their child’s primary
health care provider [7].

The low rate of disclosure of dietary supplements has been reported many
times in the pediatric literature [9,36]. For example, in a survey of 117 par-
ents of children and adolescents who had ADHD or depression, 15% had
used herbal medicine in the last year. Seventy-eight percent of these care-
givers supervised the administration of herbal therapy in their children;
70% of the children’s psychiatrists, 56% of their pediatricians, and 74%
of pharmacists were not aware of this use [12].
Homeopathydwhat is it?

Homeopathy is a popular form of CAM globally and is part of the offi-
cial health care systems in a number of countries. It is 200 years old, and its
core is based on the idea of ‘‘treating like with like’’ (Similia similibus curen-
tur), aiming to stimulate self-healing processes. This principle also is applied
in some areas of conventional medicine, such as allergy desensitization. The
doses used in homeopathy range from those that are similar in concentra-
tion to conventional medicines to very high dilutions containing no material
trace of the starting substance. There is no currently understood way that
homeopathic medicines in ‘‘ultra-molecular’’ dilutions could have any phys-
iologic effects. Homeopathic medicines are of botanical, chemical, mineral,
zoologic, or human origin and are prepared by a process of successive
dilution and agitation (succussion), known as ‘‘potentization.’’ They are
commonly available as single or complex remedies. Although there are
challenges relating to underreporting and mistaken identity (herbal medi-
cines identified as homeopathic), the level of direct risk resulting from the
use of homeopathic medicinal products is low [37].

Homeopathic medications are manufactured by beginning with a ‘‘mother
tincture’’ for soluble substances followed by a process known as ‘‘potentiza-
tion’’dserial dilution with shaking (succussion). Homeopathic potencies
usually are labeled with a combination of a number and a letter. The num-
ber refers to the number of successive dilutions to which the starting mate-
rial has been subjected to prepare that homeopathic medicine. The letter
refers to the scale on which the dilution has been performed. The letter
‘‘X’’ or ‘‘D’’ denotes the decimal method (ie, one part of liquid is added
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to nine parts of diluent). The letter ‘‘C’’ indicates the centesimal method (ie,
1 part of liquid is added to 99 parts of diluent).

There are several distinct types of homeopathic practice. Two of the main
types are ‘‘classical’’ and ‘‘clinical’’ homeopathy. In classical homeopathy
a single homeopathic medicine is commonly selected, based on the total
symptom picture of a patient, including mental, general, and constitutional
features. In clinical homeopathy, one or more single or complex homeo-
pathic medicines are administered for standard clinical situations or conven-
tional diagnoses. Homeopathic medicines also are used in other therapeutic
approaches such as anthroposophical medicine and homotoxicology.
Research background

Hierarchies for the evaluation of evidence of clinical research usually give
the greatest weight to systematic reviews of controlled trials, followed by
randomized, controlled trials. Other forms of evidence also are used to es-
tablish the effectiveness and safety of a therapy. The World Health Organi-
zation and many regulatory agencies use the hierarchy in Box 1 for
evaluating evidence [38].
Research in homeopathy

Currently more than 130 randomized, controlled clinical trials of home-
opathy have been published in the peer-reviewed medical literature. Of
those, more than 15 have focused on the pediatric population.
Systematic reviews
The Lancet published a meta-analysis analyzing 89 placebo-controlled
studies of homeopathy [39]. The overall mean odds ratio for these 89

Box 1. Hierarchy of evidence for research and evaluation
of traditional medicine

Ia: Systematic review of randomized, controlled trials
Ib: At least one randomized, controlled trial
Iia: At least one well-designed quasi-experimental trial
Iib: At least one other type of well-designed quasi-experimental

study
III: Well-designed nonexperimental descriptive studies:

comparative studies, correlation studies and case
control studies

IV: Expert committee reports or opinions and/or clinical
experience of authorities
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clinical trials was 2.45 (95% confidence interval, 2.05–2.93) in favor of
homeopathy. This finding indicated that the chance of homeopathy being
useful was two to three times greater than that of placebo. Even after
correction for several potential confounders, the results remained statisti-
cally significant. The authors concluded that the results ‘‘were not com-
patible with the hypothesis that the effects of homoeopathy are
completely due to placebo.’’ Several systematic reviews in the pediatric
population have reported positive results for homeopathy. These reviews
include studies of the homeopathic treatment of childhood diarrhea, in-
fluenza, postoperative ileus, seasonal allergic rhinitis, vertigo, and rheu-
matic diseases [40–45].
Clinical trials in homeopathy (pediatric examples)
In a crossover study of children who had ADHD, patients received ho-
meopathy or placebo for 6 weeks and then crossed over to the other arm
of the study for an additional 6 weeks [46]. A standard rating scale was
used, and the results showed a statistically significant improvement in
the homeopathic group. A placebo-controlled trial of homeopathy for oti-
tis media in children demonstrated a significant effect in the homeopathic
treatment group at 24 and 64 hours [47]. Some corroboration these results
may be found in another small, randomized study of homeopathy versus
standard care in children who had chronic serous otitis media in which
a significantly higher proportion of children receiving homeopathy had
normal tympanograms at 12 months [48]. A comparison of homoeopathic
and conventional medicine in acute otitis media was reported in 103 chil-
dren received homeopathic medicines [49]. Median duration of pain was 2
days in the homeopathy group and 3 days in the conventional group. Se-
venty percent of the children in the homeopathy group and 56% of the
children treated conventionally were free of recurrence in the following
year.

Homeopathy in the treatment of influenza has been investigated in two
large randomized, controlled clinical trials of Anas barbariae hepatis et cor-
dis extractum [50,51]. Symptoms of the participants at 48 hours in the verum
group were reduced to a greater extent, and the difference between the
groups was statistically significant.

Oberbaum and colleagues [52] have demonstrated a statistically signifi-
cant reduction in chemotherapy-induced stomatitis in children using Trau-
meeel S liquid during stem cell transplantation, and this therapy currently
is under investigation in a second clinical trial conducted under the auspices
of the National Cancer Institute. Zell and colleagues [53] evaluated the same
homeopathic remedy, Traumeel, applied topically for ankle sprains, and
found that on the tenth day the injured ankle joint was back to normal in
17 (51.5%) of the 33 patients in the verum group versus 9 (25.0%) of the
36 patients in the placebo group (P ¼ .03).
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Dietary supplement research

This section gives examples of commonly used pediatric dietary supple-
ments. Vitamins and minerals that can be obtained from food or supple-
ments include vitamin A, B, C, D, E, calcium, and iron. Survey data
clearly indicate that multivitamins are the most commonly used supple-
ments. The question arises: should all children take a vitamins and minerals,
and, if so, at what age do they begin? There are numerous different opinions
and recommendations about vitamins and minerals, but there is no clear an-
swer. To date systematic reviews show mixed results. The results of efficacy
and safety mirror the nutritional status in the population, geography, and
socioeconomic status of the country [54–65].

Calcium plays is a critical factor in maintaining a healthy skeleton, and the
questions of dietary calcium intake, supplementing diets with calcium, who
should be supplemented, and when are being hotly debated. For example,
Winzenberg and colleagues [66–68] looked at 19 trials that included 2859 par-
ticipants, of whom 1367 were assigned randomly to supplementation and
1426 to placebo. They found no effect of calcium supplementation on femo-
ral neck or lumbar spine bone mineral density (BMD) and only a small effect
on total body bone mineral content and upper limb BMD. This effect is ap-
proximately equivalent to a 1.7% greater increase in supplemented groups,
which at best would reduce the absolute fracture risk in children by 0.1%
to 0.2% per annum. The authors concluded ‘‘while there is a small effect
of calcium supplementation in the upper limb, the increase in BMD which
results is unlikely to result in a clinically significant decrease in fracture
risk. The results do not support the use of calcium supplementation in
healthy children as a public health intervention. These results cannot be ex-
trapolated to children with medical conditions affecting bone metabolism’’ [68].

Numerous systematic reviews and guidelines address the use of vitamin D
in children, especially breastfeeding infants (Box 2) [69–73].

Omega fatty acids have some of the most promising research. Omega-3s,
such as eicosapentaenoic acid and docosahexaenoic acid (DHA), are long-
chain polyunsaturated fatty acids that are found in the tissues of oily fish.
Epidemiologic studies in adults and children have reported beneficial asso-
ciations between dietary omega-3 fatty acids and many diseases. The results
of interventional supplementation studies in established disease have been
mixed, however. For example, a meta-analysis identified 34 controlled trials
including 5 trials of fish oil and concluded that essential fatty acid supple-
mentation did not show a large effect on the severity of atopic dermatitis
[74]. For children who have chronic disease, fish oil has only marginal ben-
efits in the treatment of cystic fibrosis [75]. Additionally, no clear and con-
crete conclusions can be made regarding the use of fish oil for children who
have asthma [76,77].

There is some suggestive evidence that children who have ADHD may
have low omega-3 fatty acids [78]. A recent placebo-controlled, double-blind
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study in which 40 children who had ADHD received either 3.6 g DHA/week
from these foods for 2 months or placebo foods without fish oil concluded,
however, that DHA supplementation did not improve ADHD-related
symptoms [79].

Finally, there is a long tradition of families using herbal medicine to treat
children (eg, chamomile and peppermint for upset tummies, and garlic and
onions for colds and flu.) The scientific evaluation of efficacy and safety con-
tinues to lag behind popular and historical use, but there is a slow but grow-
ing body of evidence supporting the use of herbal medicine in children. For
example, clinical trials and systematic reviews of the use of herbs in children
can be found in mainstream medical journals [80–85]. Table 1 reviews com-
monly used herbs and their efficacy and safety.

Box 2. Sources for American Academy of Pediatricians
guidelines on complementary and alternative medicine
and dietary supplements

Vitamin D: http://www.aap.org/policy/s010116.html
Folic acid: http://www.aap.org/policy/re9834.html
Calcium: http://www.aap.org/policy/re9904.html
Research challenges for dietary supplements and homeopathy

Patient preference

The use of dietary supplements and homeopathy, particularly in clinical
research, often is associated with strong issues of patient preference. When
subjects refuse to be randomized, it sometimes is possible to compensate for
the challenges of recruitment by using of quasi-experimental designs, but
then other methodologic challenges emerge. On the other side of the spec-
trum of patient preference is parental concern about the safety of non-
pharmaceutical and pharmaceutical medicinal products for which the
mechanism of action is not well established.
Specific and nonspecific effects
Specific effects are classified as the effects resulting from a treatment (eg,
the pharmacologic effects of a drug). Nonspecific effects are all the other
effects of treatment and range from reassurance to placebo effects. It is
commonly assumed in conventional medical research that specific and
nonspecific effects are simply additive and do not interact. This assumption
has never been proven for conventional medicine, much less for dietary sup-
plement and homeopathic medicinal therapies.

http://www.aap.org/policy/s010116.html
http://www.aap.org/policy/re9904.html
http://www.aap.org/policy/re9904.html
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Individuals allergic to other members of the
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chamomile [91]. Chamomile can cause atopic

and contact dermatitis. There have been

rare cases of anaphylaxis to chamomile [83]

Ginger
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Side effects: heartburn

Contraindications: patients who have gallstones

because of ginger’s cholagogue effect
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Side effects: allergic reactions are possible

Valerian Side effects: headaches, insomnia
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nly used pediatric herbs

supplements Scientific studies

ea Randomized, controlled trial of 524 children w

had upper respiratory tract infection found

significant difference in duration or sympto

of those receiving Echinacea purpurea [86]

chamomile (Matricaria recutita) In controlled trials, chamomile and its

constituents have positive effects as a mild

sedative.

Chamomile/pectin combinations have positive

effects on diarrhea [87,88]

Chamomile in combination with other herbs

effective for treating colic [89,90]

Clinical trials had mixed results for ginger as

a treatment for motion sickness, postsurgic

nausea, and vomiting Ginger has proven

helpful in treating hyperemesis gravidarum

[92,93]

balm (Melissa officinalis) Animal data suggest sedative hypnotic effects

Randomized, controlled trials have examin

lemon balm/valerian combinations; most

show enhanced sleep quality [94–96]

(Valeriana officinalis) Clinical trials in children and adults show

decreased sleep latency and improved sleep

quality [96]
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Chronic illness
Many children who seek treatment, particularly with herbal medicines
or homeopathy, suffer from chronic illnesses and hope for long-term ben-
efit rather than short-term symptom control. In chronic illness any change
is likely to be relatively slow, so long-term follow-up is needed for results
to be meaningful. Such follow-up is expensive and is not often done in
a randomized, controlled trial. With the low (some might say homeo-
pathic) economic returns from dietary supplements, herbs, and homeopa-
thy, long-term studies in chronic disease or epidemiologic studies are
unlikely.
Individualization
Therapeutic interventions using dietary supplements and homeopathic
medicines are often individualized. Classical homeopathy, in particular, is
often highly individualized: the same homeopathic remedies are not pre-
scribed for all children who have the same clinical diagnosis. This individu-
alization creates difficulties in research methodology, because treatment
homogeneity cannot be assumed.
Funding issues and skepticism
In common with many other forms of CAM and traditional medicine,
homeopathy and dietary supplements lack research funding and infrastruc-
ture. This lack of funding arises in part because most dietary supplements
and homeopathic medicines are generic, and no intellectual property rights
or patents are available. The lack of research funding and skepticism in the
academic community continues to limit research and inhibit collaboration.
The National Center for Complementary and Alternative Medicine and
other institutes within the National Institutes of Health are funding more
studies in integrative medicine, however.
Other issues confounding research
A final confounder, particularly prevalent in the dietary supplement
arena, is that positive clinical trial evidence, when available, is commonly
based on research conducted on a single ingredient, one hopes with a specific
plant characterization and manufactured in a specific fashion. In the mar-
ketplace that single ingredient with positive research results may just be
one of many ingredients in the range of products available to consumers,
and it may have a different plant characterization (if it has one at all) or
a different extraction process. Comparing trial results is often problematic,
making it difficult in clinical practice to recommend specific products to
families and patients.
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Summary

Many pediatric patients and their families, especially those who have
chronic or recurrent conditions, use dietary supplements and homeopathy.
Families do not always disclose this information to their health care profes-
sionals. It is critical that health care practitioners have an open a dialogue
with their patients about the use of dietary supplements and homeopathic me-
dicinal products. As part of that dialogue, clinicians must consider what level
of evidence or efficacy is acceptable to support the use of a medicinal plant or
homeopathy by pediatric patients. This appraisal must take into consideration
the relative efficacy and safety of the product, the medical condition being
treated, and the personal beliefs and preferences of patients and their families.
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