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ABSTRACT. Thedramatic increase in the prevalence of childhood overweightand its
resultant comor bidities ar e associated with significant health andfinancial burdens,

war ranting strong and compr ehensive prevention efforts. Thisstatement proposes strategies
for early identification of excessive weight gainby using body massindex, for dietary and
physical activity inter ventionsduring health supervision encounters, and for advocacy and
resear ch.

ABBREVIATION. BMI, body mass index.
INTRODUCTION

Prevention is one of the hallmarks of pediatric practice and includes suchdiverse activities as
newborn screenings, immuni zations, and promotion of carsafety seats and bicycle helmets.
Documented trends in increasing prevalence of overweight and inactivity mean that pediatricians
must focus preventive effortson childhood obesity, with its associated comorbid conditionsin
childhood andlikelihood of persistence into adulthood. These trends pose an
unprecedentedburden in terms of children's health as well as present and future health carecosts.
A number of statements have been published that address the scope of theproblem and treatment

strategies.1-6

Theintent of this statement isto propose strategies to foster preventionand early identification of
overweight and obesity in children. Evidence tosupport the recommendations for prevention is
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presented when available, butunfortunately, too few studies on prevention have been performed.
The enormityof the epidemic, however, necessitates this call to action for pediatriciansusing the
best information available.

DEFINITIONSAND DESCRIPTION OF THE PROBLEM

Body massindex (BMI) isthe ratio of weight in kilograms to the square ofheight in meters. BM|
iswidely used to define overweight and obesity, becauseit correlates well with more accurate
measures of body fatness and is derivedfrom commonly available data—weight and height.” It
has also beencorrelated with obesity-related comorbid conditions in adults and children.Clinical
judgment must be used in applying these criteria to a patient, becauseobesity refers to excess
adiposity rather than excess weight, and BMI is asurrogate for adiposity. The pediatric growth
charts for the US population nowinclude BMI for age and gender, are readily available online
(http://www.cdc.gov/growthcharts), and allow longitudinal tracking of BMI.8

BMI between 85th and 95th percentile for age and sex is considered at riskof overweight, and
BMI at or above the 95th percentile is considered overweightor obese.9:10 The preval ence of
childhood overweight and obesity isincreasing at an alarming rate in the United States as well as
in otherdevel oped and developing countries. Prevalence among children and adol escentshas
doubled in the past 2 decades in the United States. Currently, 15.3% of 6-to 11-year-olds and
15.5% of 12- to 19-year-olds are at or above the 95thpercentile for BMI on standard growth
charts based on reference data from thel970s, with even higher rates among subpopul ations of
minority and economicallydisadvantaged children.19.11 Recent data from the Centers forDisease
Control and Prevention also indicate that children younger than 5 yearsacross all ethnic groups
have had significant increases in the prevalence of overweight and obesity.12.13 American
children and adolescents todayare less physically active as a group than were previous
generations, and lessactive children are more likely to be overweight and to have higher
bloodpressure, insulin and cholesterol concentrations and more abnormal lipidprofiles 1415

Obesity is associated with significant health problemsin the pediatric agegroup and is an
important early risk factor for much of adult morbidity andmortality.1516 Medical problems are
common in obese children andadol escents and can affect cardiovascular health
(hypercholesterolemia anddyslipidemia, hypertension),14.17-19 the endocrine system
(hyperinsulinism, insulin resistance, impaired glucose tolerance, type 2diabetes mellitus,
menstrual irregularity),29-22 and mental health(depression, low self-esteem).23.24 Because of the
Increasingincidence of type 2 diabetes mellitus among obese adolescents and becausediabetes-
related morbidities may worsen if diagnosisis delayed, the clinicianshould be aert to the
possibility of type 2 diabetes mellitusin all obeseadolescents, especially those with afamily
history of early-onset (youngerthan 40 years) type 2 diabetes mellitus.2> The psychologic stress
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ofsocial stigmatization imposed on obese children may be just as damaging as themedical
morbidities. The negative images of obesity are so strong that growthfailure and pubertal delay
have been reported in children practicingself-imposed caloric restriction because of fears of
becoming obese.260ther important complications and associ ations include pulmonary (asthma,
obstructive sleep apnea syndrome, pickwickian syndrome),27-32orthopedic (genu varum, slipped
capital femoral epiphysis),33:34 andgastrointestinal/hepatic (nonal coholic steatohepatitis)
35complications. All these disturbances are seen at an increased rate in obeseindividuals and have
become more common in the pediatric population. Theprobability of childhood obesity persisting
into adulthood is estimated toincrease from approximately 20% at 4 years of age to
approximately 80% byadolescence.36 In addition, it is probable that comorbidities willpersist into
adulthood.16.37 Thus, the potential future health carecosts associated with pediatric obesity and its
comorbidities are staggering,prompting the surgeon general to predict that preventable morbidity
andmortality associated with obesity may exceed those associated with cigarettesmoking.10.38

Although treatment approaches for pediatric obesity may be effective in theshort term,3%-44 |ong-
term outcome data for successful treatmentapproaches are limited.4546 The intractable nature of
adult obesityis well known. Therefore, it isincumbent on the pediatric community to take
aleadership rolein prevention and early recognition of pediatric obesity.

RISK FACTORS

Development of effective prevention strategies mandates that physi ciansrecognize popul ations
and individuals at risk. Interactions between genetic, biological,psychologic, sociocultural, and
environmental factors clearly are evident inchildhood obesity. Elucidation of hormonal and
neurochemical mechanisms thatpromote the energy imbalance that generates obesity has come
from moleculargenetics and neurochemistry. Knowledge of the genetic basis of differences inthe
complex of hormones and neurotransmitters (including growth hormone,leptin, ghrelin,
neuropeptide Y, melanocortin, and others) that are responsiblefor regulating satiety, hunger,
lipogenesis, and lipolysis as well as growthand reproductive development will eventually refine
our understanding of riskof childhood overweight and obesity and may lead to more effective

therapies.4748

Genetic conditions known to be associated with propensity for obesityinclude Prader-Willi
syndrome, Bardet-Biedl syndrome, and Cohen syndrome. Inthese conditions, early diagnosis
allows collaboration with subspecialists,such as geneticists, endocrinologists, behavioralists, and
nutritionists, tooptimize growth and development while promoting healthy eating and
activitypatterns from a young age. For example, data suggest that growth hormone mayimprove
some of the signs of Prader-Willi syndrome.49-51
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It has long been recognized that obesity "runs in families'—highbirth weight, maternal diabetes,
and obesity in family members all arefactors—but there are likely to be multiple genesand a
strong interactionbetween genetics and environment that influence the degree of
adiposity.4748,52,53F0r young children, if 1 parent is obese, the odds ratio is approximately 3
forobesity in adulthood, but if both parents are obese, the odds ratio increasesto more than 10.
Before 3 years of age, parental obesity is a strongerpredictor of obesity in adulthood than the
child's weight status.54Such observations have important implications for recognition of risk
androutine anticipatory guidance that is directed toward healthy eating andactivity patternsin
families.

There are critical periods of development for excessive weight gain. Extentand duration of
breastfeeding have been found to be inversely associated withrisk of obesity in later childhood,
possibly mediated by physiologic factors inhuman milk as well as by the feeding and parenting
patterns associated with nursing.5>-58Investigations of dietary factorsin infancy, such as high
protein intake orthe timing of introduction of complementary foods, have not
consistentlyrevealed effects on childhood obesity. It has been known for decades thatadol escence
is another critical period for development of obesity.59The normal tendency during early puberty
for insulin resistance may be anatural cofactor for excessive weight gain as well as various
comorbidities ofobesity.60 Early menarche is clearly associated with degree ofoverweight, with a
twofold increase in rate of early menarche associated withBM| greater than the 85th percentile.6!
Therisk of obesitypersisting into adulthood is higher among obese adol escents than among
youngerchildren.>* The roles of |eptin, adiponectin, ghrelin, fat mass, andpuberty on development
of adolescent obesity are being actively investigated.Data suggest that adolescents who engage in
high-risk behaviors, such assmoking, ethanol use, and early sexua experimentation also may be
at greaterrisk of poor dietary and exercise habits.62

Environmental risk factors for overweight and obesity, including family andparental dynamics,
are numerous and complicated. Although clinicalinterventions cannot change these factors
directly, they can influencepatients adaptations to them, and the physician can advocate for
change at thecommunity level. Food insecurity may contribute to the inverse relation of obesity
preval ence with socioeconomic status, but the relationship is a complexone.63 Other barriers low-
income families may face are lack of safeplaces for physical activity and lack of consistent access
to healthful foodchoices, particularly fruits and vegetables. Low cognitive stimulation in
thehome, low socioeconomic status, and maternal obesity all predict development ofobesity.64 In
research settings, there is accumulating evidence forthe detrimental effects of overcontrolling
parental behavior on children'sability to self-regulate energy intake. For example, maternal-child
feedingpractices, maternal perception of daughter's risk of overweight,55maternal restraint, verbal
prompting to eat at mealtime, attentiveness tononeating behavior, and close parental monitoring®6
all may promoteundesired consequences for children's eating behaviors. Parental food
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choicesinfluence child food preferences,6’ and degree of parental adiposityis a marker for
children's fat preferences.%8 Children andadol escents of lower socioeconomic status have been
reported to be less likelyto eat fruits and vegetables and to have a higher intake of total and
saturatedfat.69-71 Absence of family mealsis associated with lower fruit andvegetable
consumption as well as consumption of more fried food and carbonatedbeverages. Although our
understanding of the development of eating behaviorsisimproving, there are not yet good trialsto
demonstrate effective translationof this knowledge base into clinical practicesto prevent obesity.
At aminimum, however, pediatricians need to proactively discuss and promote healthyeating
behaviors for children at an early age and empower parents to promotechildren's ability to self-
regulate energy intake while providing appropriatestructure and boundaries around eating.

Widespread and profound societal changes during the last several decadeshave affected child
rearing, which in turn has affected childhood patterns of physical activity as well as diet. National
survey data indicate that childrenare currently less active than they have been in previous
surveys. Leisureactivity isincreasingly sedentary, with wide availability of entertainmentsuch as
television, videos, and computer games. In addition, with increasingurbanization, there has been a
decrease in frequency and duration of physicalactivities of daily living for children, such as
walking to school and doinghousehold chores. Changes in availability and requirements of school
physicaleducation programs have also generally decreased children's routine physicalactivity,
with the possible exception of children specifically enrolled inathletic programs. All these factors
play a potential part in the epidemic ofoverweight. 2

National survey data indicate that 20% of US children 8 to 16 years of agereported 2 or fewer
bouts of vigorous physical activity per week, and more than25% watched at least 4 hours of
television per day.”3 Children whowatched 4 or more hours of television per day had significantly
greater BMI,compared with those watching fewer than 2 hours per day.’3 Furthermore,having a
television in the bedroom has been reported to be a strong predictorof being overweight, evenin
preschool-aged children.”* Somecross-sectional data have found significant correlation between
obesityprevalence and television viewing, ”>-77 but others have not.”879The results of a
randomized trial to decrease television viewing forschool-aged children has provided the
strongest evidence to support the role oflimiting television in prevention of obesity. In this study,
decreasing"media use" without specifically promoting more active behaviors inthe intervention
group resulted in asignificantly lower increase in BMI at thel-year follow-up, compared with the
control group.89 Additional support for the importance of decreasing television viewing comes
fromcontrolled investigations that demonstrated that obese children who werereinforced for
decreasing sedentary activity (and following anenergy-restricted diet) had significantly greater
weight loss than those whowere reinforced for increasing physical activity.42 These findingshave
important implications for anticipatory guidance and provide additional support for
recommendations to limit television exposure for young children.?
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EARLY RECOGNITION

Routine assessments of eating and activity patterns in children andrecognition of excessive
weight gain relative to linear growth are essentialthroughout childhood. At any age, an excessive
rate of weight gain relative tolinear growth should be recognized, and underlying predisposing
factors shouldbe addressed with parents and other caregivers. The Centers for Disease Controland
Prevention percentile grids for BMI are important tools for anticipatoryguidance and discussion
of longitudinal tracking of achild's BMI. Significantchanges on growth patterns (eg, upward
crossing of weight for age or BM I percentiles) can be recognized and addressed before children
are severelyoverweight.81 Anincrease in BMI percentiles should be discussedwith parents, some
of whom may be overly concerned and some of whom may notrecognize or accept potential

risk.82

Although data are extremely limited, it is likely that anticipatory guidanceor treatment
intervention before obesity has become severe will be moresuccessful. Discussionsto raise
parental awareness should be conducted in anonjudgmental, blame-free manner so that
unintended negative impact on thechild's self-concept is avoided.24 Data from adult patient
surveysindicate that those who were asked by their physician about diet were morelikely to report
positive changes.83 Similarly, the efficacy ofphysicians discussing physical activity,84
breastfeeding,85and smoking preventionst is well documented. Thus, pediatricians arestrongly
encouraged to incorporate assessment and anticipatory guidance aboutdiet, weight, and physical
activity into routine clinical practice, beingcareful to discuss habits rather than focusing on
habitus to avoid stigmatizingthe child, adolescent, or family.

ADVOCACY

Abundant opportunities exist for pediatricians to take a leadership role inthis critical area of child
health, including action in the following areas.opportunities for physical activity, the food supply,
research, and third-partyreimbursement. Change is desperately needed in opportunities for
physical activityin child care centers, schools, after-school programs, and other
communitysettings. Asleadersin their communities, pediatricians can be effectiveadvocates for
health- and fitness-promoting programs and policies. Foods thatare nutrient rich and pal atable yet
low in excess energy from added sugars andfat need to be readily available to parents, school and
child care foodservices, and others responsible for feeding children. Potential affordablesources
include community gardens and farmers market projects. Advertising andpromotion of energy-
dense, nutrient-poor food products to children may need tobe regulated or curtailed. The increase
in carbonated beverage intake has beenlinked to obesity8”; therefore, the sale of such beverages
shouldnot be promoted at school. Pediatricians are encouraged to work with schooladministrators
and others in the community on ways to decrease the availabilityof foods and beverages with
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little nutritional value and to decrease thedependence on vending machines, snack bars, and
school stores for schoolrevenue. Regarding physical activity, advocacy is sorely needed for
physicaleducation programs that emphasi ze and model learning of daily activities forpersonal
fitness (as opposed to physical education limited to a few teamsports).

New initiatives for pilot projects to test prevention strategies have beenfunded by the National
Institutes of Health and other organizations, but along-term commitment of substantial funds
from many sources and to manydisciplines will be needed to attack this serious, widespread, and
potentiallyintractable problem. Support for development and testing of primary
preventionstrategies for the primary care setting will be critical. Likewise, investmentof
substantial resources will be required for development of effectivetreatment approaches for
normalizing or improving body weight and fitness andfor determining long-term effects of
weight loss on comorbidities of childhoodobesity. Collaboration and coalitions with nutrition,
behavioral health,physical therapy, and exercise physiology professionals will be needed.
Workingwith communities and schools to devel op needed counseling services, physicalactivity
opportunities, and strategies to reinforce the gains made in clinicalmanagement is also important.

Pediatric referral centers will need to develop specialized programs fortreatment of complex and
difficult cases, and for research into etiology andnew methods of prevention and treatment.
Efforts are needed to ensure adequatehealth care coverage for preventive and treatment services.
Even when seriouscomorbidities are documented, insurance reimbursement is limited.88L ack of
reimbursement is a disincentive for physicians to develop preventionand treatment programs and
presents a significant barrier to families seekingprofessional care.

SUMMARY/CONCLUSIONS

1. Prevalence of overweight and its significant comorbidities in pediatric populations has
rapidly increased and reached epidemic proportions.

2. Prevention of overweight is critical, because long-term outcome data for successful
treatment approaches are limited.

3. Genetic, environmental, or combinations of risk factors predisposing children to obesity
can and should be identified.

4. Early recognition of excessive weight gain relative to linear growth should become routine
in pediatric ambulatory care settings. BMI (kg/m? [see http://www.cdc.gov/growthcharts])
should be calculated and plotted periodically.

5. Families should be educated and empowered through anticipatory guidance to recognize
the impact they have on their children's development of lifelong habits of physical activity
and nutritious eating.

6. Dietary practices should be fostered that encourage moderation rather than
overconsumption, emphasizing healthful choices rather than restrictive eating patterns.
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7. Regular physical activity should be consciously promoted, prioritized, and protected
within families, schools, and communities.

8. Optimal approaches to prevention need to combine dietary and physical activity
interventions.

9. Advocacy is needed in the areas of physical activity and food policy for children; research
into pathophysiology, risk factors, and early recognition and management of overweight
and obesity; and improved insurance coverage and third-party reimbursement for obesity

care.

RECOMMENDATIONS

1. Health supervision
a. ldentify and track patients at risk by virtue of family history, birth weight, or

b.
C.

d.

socioeconomic, ethnic, cultural, or environmental factors.

Calculate and plot BMI once ayear in al children and adolescents.

Use change in BMI to identify rate of excessive weight gain relative to linear
growth.

Encourage, support, and protect breastfeeding.

Encourage parents and caregivers to promote healthy eating patterns by offering
nutritious snacks, such as vegetables and fruits, low-fat dairy foods, and whole
grains; encouraging children's autonomy in self-regulation of food intake and setting
appropriate limits on choices; and modeling healthy food choices.

Routinely promote physical activity, including unstructured play at home, in school,
in child care settings, and throughout the community.

Recommend limitation of television and video time to a maximum of 2 hours per
day.

Recognize and monitor changes in obesity-associated risk factors for adult chronic
disease, such as hypertension, dyslipidemia, hyperinsulinemia, impaired glucose
tolerance, and symptoms of obstructive sleep apnea syndrome.

2. Advocacy
a. Help parents, teachers, coaches, and others who influence youth to discuss health

b.

habits, not body habitus, as part of their efforts to control overweight and obesity.
Enlist policy makers from local, state, and national organizations and schoolsto
support a healthful lifestyle for al children, including proper diet and adequate
opportunity for regular physical activity.

Encourage organizations that are responsible for health care and health care
financing to provide coverage for effective obesity prevention and treatment
strategies.

Encourage public and private sources to direct funding toward research into
effective strategies to prevent overweight and obesity and to maximize limited
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family and community resources to achieve healthful outcomes for youth.
e. Support and advocate for social marketing intended to promote healthful food
choices and increased physical activity.
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