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Integrative medicine blends conventional and carefully evaluated comple-
mentary therapies and considers all aspects of a patient’s lifestyle (physical,
mental, and spiritual). Although a correlation between integrative medicine
and pediatric obesity treatment may not seem immediately obvious, it is no-
table that several of the core themes of integrative medicine practice [1] have
been independently identified as elements of successful pediatric and adult
obesity treatment programs. These elements include the therapeutic use of
nutrition, motivational interviewing, the use of the mind-body connection,
exercise counseling, and a close partnership between patient and physician
[2–6]. Education about integrative medicine practice may help pediatricians
to increase their effectiveness in the treatment of pediatric obesity and to ex-
pand their treatment options for patients.

This article defines the diagnostic criteria for pediatric overweight and
obesity, examines common elements of successful treatment strategies, and
updates the practitioner on research in the use of several other integrative
modalities as they relate to pediatric obesity treatment. The American Acad-
emy of Pediatrics (AAP) has excellent resources available on the current
conventional medical diagnosis and treatment of pediatric obesity and its as-
sociated comorbidities, and recommends that a thorough medical screening
be mandatory for every child who has overweight or obesity [7].

Background statistics

Pediatric obesity rates worldwide are continuing their alarming upward
trend. Over the past 30 years, the obesity rate in United States has more
than doubled for preschool children and adolescents and has more than tri-
pled for children aged 6 to 11 years, a group that now numbers 9 million [8].
Overweight adolescents have a 70% chance of becoming overweight or
obese adults, which increases to 80% if one or more parent is overweight
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or obese [9]. Based on a longitudinal population study noted in the 2005 In-
stitute of Medicine report ‘‘Health in the Balance,’’ 60% of obese children
aged 5 to 10 years had at least one cardiovascular risk factor (elevated cho-
lesterol, triglycerides, insulin, or blood pressure) and 25% had two or more
risk factors [10]. A significant number of obese children have serious com-
plications and comorbidities, ranging from life-threatening cardiomyopathy
and pulmonary embolus to metabolic syndrome, type 2 diabetes mellitus, el-
evated cardiovascular risk factors, hypertension, nonalcoholic fatty liver dis-
ease, polycystic ovarian syndrome, pseudotumor cerebri, slipped capital
femoral epiphysis, and obstructive sleep apnea syndrome [11].

The causes of obesity are multifactorial and include genetic predisposition,
sedentary lifestyle, overeating, fast food diet, lack of adequate nutrition edu-
cation, increasing portion size, family rolemodeling, school environment, and
advertising and marketing of unhealthy foods. There are certain congenital
medical syndromes and conditions associated with obesity in children, such
as Prader-Willi syndrome, that are beyond the scope of this article [11].

The difficulty in preventing and reversing pediatric obesity has been well
documented [12]. The recommendations for treatment seem straightfor-
ward: reduce energy intake while maintaining optimal nutrient intake to
support growth and development, increase energy expenditure while reduc-
ing sedentary behaviors, actively engage parents and caretakers, and facili-
tate a supportive family environment [13]. Yet it is a sobering fact that only
21% of 64 preventative obesity programs for children reviewed in a recent
meta-analysis resulted in even short-term weight loss in participants [14]. Pe-
diatricians face a serious challenge in caring for children who have over-
weight or obesity and require new and effective options.
Body mass index

Body mass index (BMI; weight in kilograms divided by height in meters
squared) has been demonstrated to correlate with direct measure of adiposity
[15]. Development of adipose tissue differs in girls and boys and changes as
children grow. These differences are reflected in the sex-specific BMI-for-age
charts for children aged 2 to 18 years that have been developed and published
by the Centers for Disease Control and Prevention (CDC). Easy-to-use BMI-
for-age calculators are included within the CDC Web site [16,17].
Diagnostic criteria for overweight and obesity based on body mass index
Underweight: BMI-for-age !5th percentile
Normal: BMI-for-age 5th percentile to !85th percentile
At risk of overweight: BMI-for-age 85th percentile to !95th percentile
Overweight: BMI-for-age R95th percentile

Based on CDC recommendations, standard weight and height growth charts
are used in children below age 2 years, and outliers in weight-to-length ratios
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should be identified for close observation. BMI may be artificially high in
some very muscular athletes, for example, and such cases must be evaluated
on an individual basis.
Predictive value of body mass index
BMI-for-age has been shown to be a reliable indicator for predicting risk
of continuing overweight in children and shown to be predictive of obesity
by age 12 years in children whose BMIs are elevated as early as age 24, 36,
or 54 months [18]. The AAP currently recommends measurement of BMI-
for-age at least once per year in all children aged 2 to 18 years [19]; however,
recent studies evaluating the usefulness and efficacy of BMI screening in
general pediatrician offices indicate that this tool is frequently underused
[20]. The reasons most often cited for underuse of BMI screening by pedia-
tricians in these studies included a lack of familiarity with the BMI graphs,
doubt about their usefulness, time constraints, fear of offending parents, and
the desire to not add to the nursing workload [21].

It may be beneficial for the pediatrician to consider introducing the BMI
chart before age 24 months in preventative well visits, which would give the
practitioner short, directed, and repeated opportunities to lay the ground-
work in conveying the importance of obesity prevention and to make the
parents aware of the developing research in this area for predicting over-
weight in children [22]. These interventions could potentially provide an im-
portant opportunity to clearly and factually state how normal weight relates
directly to the child’s health, longevity, and avoidance of serious chronic
disease in the future.
Nutrition, inflammation, and integrative medicine

Nutrition, in its role in reducing inflammation, is a key element of an in-
tegrative medicine treatment plan [23]. Inflammation is especially relevant in
obesity treatment because obesity has been strongly correlated with a proin-
flammatory state, as have cardiovascular disease and multiple other comor-
bidities such as hypertension, polycystic ovary syndrome, and obstructive
sleep apnea syndrome [24–30]. Data demonstrating the elevation of cardio-
vascular risk factors, the early coronary atherosclerotic changes in children
and adolescents [31], and the early imprinting of food preferences in pre-
schoolers [32] highlight the importance of informed and timely nutritional
counseling.
The anti-inflammatory diet
An anti-inflammatory diet places an emphasis on whole grains, daily
multiple servings of a variety of fruits and vegetables, and legumes and
nuts as main protein sources, with fish and lean poultry included weekly
and red meat only sparingly. It emphasizes olive oil as its major source of
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fat and includes low-fat dairy or soy milk [33]. Phytochemicals, potent bi-
ologically active chemicals naturally present in plants, are an essential
component of the anti-inflammatory diet. These compounds function as
a natural defense system for plants and have multiple powerful anti-inflam-
matory and antioxidant effects when consumed [34]. Some examples of
foods with the most potent protective effects are berries (especially rasp-
berries, blackberries, and strawberries), tomatoes, orange and yellow fruits,
and dark leafy green vegetables. Broccoli, cabbage, and cauliflower have
strong protective effects against cancer. Plain dark chocolate, with a mini-
mum content of 70% cocoa, is rich in phytochemicals, as are purple grape
juice and tea (especially green tea), soy, and soy milk [33,35].

Data supporting the anti-inflammatory diet as being useful in the preven-
tion of obesity and the reduction of cardiovascular risk factors are encour-
aging [23,36] and consistent with recommendations from the Healthy
Children 2010 Objectives [37].
Omega-3 fatty acids and the pediatric diet
Omega-3 fatty acids are essential fatty acids shown to be highly protective
in coronary artery disease and other inflammatory and autoimmune states
associated with chronic disease [38]. There is a wealth of research available
on their mechanism of action and effects on humans [39]. Omega-3 fatty
acids are deficient in the typical pediatric diet in the United States [40].
Breast-fed infants receive some omega-3 fatty acids in breast milk, which
is an especially good source of docosahexaenoic acid (DHA), and the
AAP strongly advocates breastfeeding in the first year of life whenever pos-
sible [41]. The World Health Organization recommends that the weaning
diet should provide levels of total fat and specific fatty acids similar to those
found in breast milk until at least age 2 years, for the best protective effect
[42]. Many infant formulas now have supplemental DHA to more closely
resemble the amounts found in breast milk. The International Society for
the Study of Fatty Acids and Lipids is currently (July 2007) revising their
recommendations on dietary intake for infants; in the past, it has recom-
mended 20 mg/kg/d of DHA for infants [43].

The US Government has not yet established a recommended amount for
daily DHA intake in children. The American Heart Association currently
recommends at least 1000 mg of fish oil daily for adults who have existing
cardiovascular disease [44]. Although pediatric studies are lacking in this
area, it seems likely that overweight or obese children may receive a protec-
tive benefit from daily omega-3 fatty acid supplementation. Some experi-
enced pediatric practitioners begin omega-3 fatty acid supplementation in
children using a dose of 15 mg/lb/d [45].

Although omega-3 fatty acids are found naturally in some fish (especially
wild salmon), flaxseeds, and walnuts and in omega-3 fortified eggs, many
children do not eat enough of these foods to satisfy minimum requirements.
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Palatable high-quality supplements are commercially available for children
in liquid and soft-gel tablet form.

Of note, omega-3 fatty acids should be stopped at least 2 weeks before
any surgery to avoid any possible drug interaction or interference with plate-
let function because they inhibit thrombocytosis [46].
Carbohydrates, proteins, and fats
Current dietary guidelines from the AAP recommend that after age 2
years, 50% to 60% of calories should come from carbohydrates, about
20% to 30% from fats (with saturated fats making up no more than
10%), and 10% to 20% from protein. Fats used should mainly come
from high-quality monounsaturated fats, which are associated with reduced
risk of cardiovascular disease. Good sources of monounsaturated fats are
olive oil, canola oil, nuts, (excluding peanuts, which are legumes), seeds, ol-
ives, and avocados. Trans fats should be avoided. Excellent resources are
available that give detailed information on calorie requirements and age-
appropriate serving sizes [11,24].
A call to action
Familiarity with the protective effects of the anti-inflammatory diet and
omega-3 fatty acid supplementation, coupled with a working knowledge
of age appropriate calorie requirements and portion size, may help pediatri-
cians to more effectively impact health and longevity in their overweight and
obese patients. Pediatricians can help educate families about the importance
of food quality, encourage the use of organic foods whenever feasible, and
become a stronger and more vocal force to counteract the aggressive food
marketing and advertising campaigns that negatively impact the quality of
children’s nutrition in the United States.
Motivational interviewing and obesity
Counseling for prevention and treatment of obesity is perceived as diffi-
cult by pediatricians, of whom many have low perceived self-efficacy at this
intervention [47]. Reasons frequently cited are lack of family involvement,
lack of patient motivation, and lack of effective educational resources. Mo-
tivational interviewing, a technique used frequently in integrative medicine,
may help pediatricians be more effective in coaching obese patients in
behavior change. It is a directive style of counseling that [48], rather than
focusing on negative behavior or issues, focuses on the patient’s own percep-
tions and motivations, seeks to resolve ambivalence, strengthens the
patient’s reasons for positive behavior change, and therefore triggers change
in a way that is consistent with the patient’s goals and values. It is based on
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the assumption that people generally desire to be well [49] and, by extension,
desire health and wellness for their children.

When motivational interviewing is effective, patients hear themselves pre-
senting the argument in favor of the desired behavior change. It is a valuable
technique, which can be applied in early preventative screening, preventative
counseling, counseling of the already-obese child, or in the maintenance
phase to help a patient maintain successful weight loss. Several studies
have identified motivational interviewing as being a potentially useful tool
in the treatment of pediatric obesity [13,50,51]. Motivational interviewing
techniques can be learned and applied by a variety of health care profes-
sionals and are being introduced into some medical school curriculums as
data accumulate about its usefulness [52,53].
The health coach model
A health coach model is one in which the physician and the health care
team take an active role in patients’ progress to help keep them on track
with their health care goals. A caring and interested physician or other mem-
ber of the clinical care team can have a powerful motivating effect on the
patient and family by scheduling time during routine visits or by making fol-
low-up phone calls to record progress, offer encouragement and support,
and answer questions [54]. Skilled motivational interviewing can be a very
useful tool in this setting. Successful pediatric and adult programs in obesity
treatment and cardiovascular risk reduction programs emphasize the posi-
tive effects of this individualized model [4,55,56].
Mind-body medicine
Mind-body medicine is an approach to health that engages the power of
thoughts and emotions to positively influence physical health. An extensive
body of literature exists on the use of mind-body modalities combined with
conventional treatments in people who have chronic illness [57]. The term
mind-body medicine generally describes one or a combination of the follow-
ing: mindfulness meditation, guided relaxation and imagery, clinical hy-
pnosis, yoga, progressive muscle relaxation, biofeedback, cognitive
behavior therapy, and spirituality as it relates to health. The use of these
modalities can help children gain some feeling of control over their illness,
which can be especially important in chronic disease.

Although specific studies on mind-body interventions in children who
have obesity are few in number [58,59], mind-body medicine is widely
used in children for the management of stress, depression, anxiety, low
self-esteem, and copingdall of which have been shown to occur in children
who have obesity [60,61]. Various mind-body modalities are gaining popu-
larity as an adjunct to successful obesity treatment plans in adults [62], and
more research is needed to explore these powerful modalities in the preven-
tion and treatment of pediatric obesity.
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The following mind-body techniques are some that have been integrated
into academic pediatric centers with integrative medicine components [63].
These therapies are particularly helpful with the mental stress component
of obesity. They may be used in combination and must be adapted to the
patient’s needs and developmental stage.
Yoga

Yoga is a gentle combination of breathing exercises and poses or postures

used inmany variations throughout the world to reduce stress, increase mind-
fulness, and improve fitness, flexibility, and mood. Although a few studies
exist that have examined yoga specifically in children who have obesity,
none have been published with sufficient sample size to conclude a positive ef-
fect [64]. There are, however, examples of yoga being successfully incorpo-
rated into pediatric obesity treatment programs [65]. The use of yoga in
adults showed positive results in weight reduction and effective maintenance
after weight loss in a large Vitamin and Lifestyle cohort study [66].
Mindfulness meditation

Meditation, including mindfulness-based stress reduction, has been used

to promote feelings of well-being and to improve overall quality of life. Al-
though meditation has been well studied in adult patients who have chronic
illness [57,67], no controlled studies examining its specific use in pediatric
obesity have been published. Simple focusing exercises (such as having chil-
dren sit quietly, close their eyes, and breathe while thinking about a word or
a calming idea) can be an effective introduction to meditation even in young
children [68]. Meditation can be done seated or while walking, alone or in
groups, and may be a useful adjunct to pediatric obesity treatment plans
to help children experience relaxation and focus.
Spirituality

Although no studies are available on the specific use of spirituality in pe-

diatric obesity treatment, research supports the importance and efficacy of
addressing spirituality in the medical treatment plan if the patient and fam-
ily so desire and resources are available to physicians on how to effectively
include spirituality in the medical interview [69]. Studies have confirmed that
patients value a discussion of spirituality as it relates to their health and may
find inner resources of strength that can significantly contribute to healing
or behavior change [70]. Discussion of spirituality may be a useful tool to
assist patients and families in obesity treatment [71].
Biofeedback

Biofeedback is a technique in which people learn to control certain body

functions such as heart rate, blood pressure, muscle tension, body tempera-
ture, or brain wave activity. It is especially powerful in children, with many
clinical studies supporting its effectiveness in treating pain, stress, anxiety,
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and depression [57]. Patients are taught to use the information to gain con-
trol over their physiologic state. Physiologic changes are measured with sim-
ple equipment and displayed on monitors that give immediate feedback to
the patient about the inner workings of their bodies. Biofeedback can give
children powerful proof that they have the ability to exert some control
over how their bodies react. Children can then go on to apply the learned
relaxation skills in day-to-day situations. Biofeedback is used in many con-
ditions and is often combined with relaxation therapies [72,73]. The effec-
tiveness of biofeedback has been demonstrated in some small studies of
children who have obesity [59].
Clinical hypnosis, visualization, and guided imagery

Clinical hypnosis, visualization, and guided imagery are closely related

modalities that have been used for behavior modification, anxiety, depres-
sion, and sleep difficulties [57]. Practitioners of these disciplines should
have specific training in clinical hypnosis or guided imagery, preferably
with children. Children who have complex psychologic issues such as
post-traumatic stress disorder or those who have a history of physical or
sexual abuse should be treated by experienced pediatric specialists. Few
studies on the use of medical hypnosis and guided imagery have been
done specifically in obese children, although these modalities have shown
benefit in the treatment of depression and anxiety that often accompany
obesity [58]. Clinical hypnosis can be successfully learned by children as
young as 3 years [74].
Mind-body therapies and surgery

Bariatric surgery procedures specifically aimed at assisting with weight

loss are becoming more popular in adolescents [75]. A review of the litera-
ture did not identify any studies evaluating mind-body interventions specif-
ically in pediatric bariatric surgery patients, but research supports the use of
such interventions to assist children perioperatively [57,76].
Acupuncture and traditional Chinese medicine
Traditional Chinese medicine (TCM) is a complete medical system and
dates back in written form to 200 BC. It is based on the philosophy that the
flow of qi (vital energy or life force) must be in proper balance for optimum
health. The practice of TCM includes acupuncture, herbal treatments, medic-
inal nutrition, therapeutic massage, and meditative exercise such as tai chi.

According to the National Center for Complementary and Alternative
Medicine, acupuncture is the most familiar and well-studied TCM modality
in the Western medical system [57]. Although the exact mechanism of its ef-
fect is not clear, it is suspected that acupuncture may work by effecting the
release of endorphins that affect the brain’s production of chemicals and
neurotransmitters. It has been demonstrated that children are able to toler-
ate and benefit from acupuncture [77].
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The small number of studies published on the use of acupuncture for
treatment of adult obesity show encouraging results. There is evidence
that stimulation of auricular acupuncture points stimulates the vagal nerve
and raises serotonin levels. These physiologic events have been shown to in-
crease tone in the smooth muscle of the stomach, thus suppressing appetite.
Elevation of serotonin levels has been hypothesized to assist in depression
and stress management in some patients [78–80].
Dietary supplements
There are no proven dietary supplements that promote weight loss in the
pediatric population (although a plethora of herbal remedies and supple-
ments is advertised for this purpose), and use of these products has increased
markedly, especially in adolescents [81]. Few studies are available to guide
physicians on the effectiveness and safety of these products in children,
and incorrect labeling and identification of herbs or inclusion of contami-
nants such as lead can put children at serious risk for toxicity [82]. One
striking example of an herb used for weigh loss that has shown potential
for toxicity is ephedra, used as an appetite suppressant by adolescents. It
has been associated with serious adverse consequences, including death,
and in the United States, the legality of ephedra compounds is under close
scrutiny [83]. Parents administering dietary supplements or herbal products
to their children may not voluntarily discuss this practice with the child’s
health care provider, making it very important to routinely include ques-
tions about the use of any dietary supplement or herbal remedy in the med-
ical history of a child being seen for obesity or overweight [82].

Summary

As primary advocates for children’s health, pediatricians have a key role
in educating families about nutrition and lifestyle issues that directly impact
children’s health, longevity, and risk for chronic disease. Obesity and its co-
morbidities are increasingly prevalent and pose complex challenges for
pediatric practitioners. Although more research is needed, an integrative
medicine approach offers many potential advantages in the prevention
and treatment of overweight and obesity in children. Promising therapeutic
areas include nutritional modification and the anti-inflammatory diet,
motivational interviewing and health coaching, and the incorporation of
mind-body medicine therapies.
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