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Overweightinchildhoodandadolescenceisanimportantpublichealthissuebecauseofitsrapidlyincreasing
prevalenceandassociatedadversemedicalandsocialconsequences.Recentstudieshaveestimatedthat15
percentofchildrenintheUnited Statesareatriskforoverweight,andanadditional 15 percentareoverweight.
Importantpredictorsofoverweightincludeage, sex, race/ethnicity,and parental weightstatus. Generally,
school-basedpreventionprogramsarenotsuccessfulinreducingtheprevalenceofobesity. Treatmentinterven-
tionsincludebehavioraltherapy,reductioninsedentarybehavior,andnutritionand physicalactivityeducation.
Theseinterventionsaremoderatelysuccessfulbutmaynotbegeneralizedtotheprimarycaresetting. Family
physiciansshouldfocusonidentifyingat-riskand overweightchildrenandadolescentsatanearlystageand
educatingfamiliesaboutthehealthconsequencesofbeingoverweight.Interventionsshouldbetailoredtothe
patientandinvolvetheentirefamily.(AmFamPhysician2004:69:2591-8.Copyright©2004AmericanAcademy

of Family Physicians.)

The online version

of this article, which
contains guidelines for
promoting healthy eat-
ing and physical activity,
is available at http://
www.aafp.org/AFP/
20040601/2591.html.

ecauseanincreasingnumberof

children in the United States

re obese, childhood and

dolescent obesity is one of

today’smostimportanthealth

challenges and public health concerns.

Further exacerbating this challenge are

themanyimmediateandlong-termadverse
outcomes associated with obesity.

The Centers for Disease Control and
Prevention (CDC) uses the term “over-
weight” rather than “obesity” in the child
and adolescent populations and classifies
overweight according to two levels: (1)
being at risk for overweight, which corre-
spondstoabodymassindex(BMI) fromthe
85th through the 95th percentiles for age
and sex, and (2) being overweight, which
corresponds to a BMI greater than the
95th percentile for age and sex.!

The prevalence of overweightand at-risk
status among children and adolescents has
rapidly increased over the past 40 years."?
Prevalence estimates for overweight in per-
sons six to 19 years of age has tripled since

See page 2642 for levels-of-
evidence definitions.

the 1960s (Figure 1)."* The most recent
National Health and Nutrition Examina-
tionSurvey (NHANES)?estimatesthat20.6
percent of children two to five years of age,
30.3 percent of children six to 11 years
of age, and 30.4 percent of adolescents
and young adults 12 to 19 years of age
are overweight or at risk for becoming
overweight. Black and Hispanic children
aremuch morelikelytobe overweight than
white children (Table 1).! Multiple non-
behavioral risk factors for overweight in
children have been identified; they include
sex, race/ethnicity, socioeconomic status,
and having parents who are obese.>*

The adverse health outcomes result-
ing from overweight include short-term
consequences during childhood and
long-term consequences that manifest in
adulthood. The most common short-term
consequences are psychosocial problems.’
Eating disorders have a higher prevalence
among children and adolescents who are
overweight, especially binge-eating, which
has an estimated prevalence in overweight
female adolescents of 30 percent.

Nonpsychologichealth consequences of
overweight are less common in childhood
and adolescence than in adulthood. How-
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FIGURE 1. Prevalence of overweight among children and adolescents six to 19 years of age.

Information from references 1 and 2.

TABLE 1

ever, as the prevalence of overweight in chil-
drenandadolescentsincreases,nonpsychologic
healthconsequencesmaybecomemorecommon
in these populations. It is likely that recent
increases in the rates of impaired glucose toler-
ance and type 2 diabetes among children and
adolescents are attributable to the increased

Prevalence of Overweight in Children and Adolescents

Prevalence of overweight (%)

Sex Age (years) Whites Blacks Hispanics
Male 6to 11 12.0* 17.1 273
12to 19 12.8 20.7 27.5
Female 6to 11 11.6* 22.2 19.6
12 to 19 12.4 26.6 19.4

*—Fstimates are considered unreliable; relative standard error of 20 to 30 percent.

Information from reference 1.
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prevalence of overweight.*”

Theimpact of adolescent overweight extends
into adulthood. Adolescents who are over-
weighthaveanincreasedriskof morbidityfrom
coronary artery disease and arthritis in adult-
hood, independent of their weight as adults,®
and are more likely to be overweight as adults.
Obesityinadulthoodisperhapsthemostserious
of all consequences because it is associated with
increasedmortalityandmorbidityfromavariety
of conditions.>!® Overweight in adolescence
also is associated with adverse social and eco-
nomic consequences in adulthood.!!

One of the national public health objectives
inthe“HealthyPeople2010”initiativeisareduc-
tion of 50 percent or more in the prevalence of
childhood and adolescent overweight.!? Effec-
tive prevention and treatment strategies are
essential to achieving this goal.

Data Sources

Candidate studies for inclusion in this review
were identified by searching MEDLINE (OVID
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platform) with thekeyword “obesity” (subhead-
ings: diet therapy, prevention and control, drug
therapy, therapy); a study date between January
1990 and December 2002; English language;
human; and infant or child. Further candi-
date articles and data sources were identified
through searches of the Cochrane Database
of Systematic Reviews, and the Web sites of the
National Institutes of Health, the CDC, and
the National Guideline Clearinghouse. Other
sources of articles included bibliographies of
review articles that specifically addressed over-
weight prevention or treatment in children and
adolescents.

Studies were considered only if the primary
aimwasoverweightpreventionortreatmentand
were large observational studies or random-
ized controlled trials (RCTs) using more than
50 patients. Studies were not considered if they
measured outcomes at less than 12 months
post-intervention or did not use outcomes that
included weight or BMI measurements. Several
consensus/expert opinion guidelines issued by
medical panels or organizations also were
reviewed.

TABLE 2

Prevention

Interventionsto preventoverweightare often
population-based,suchasschoolorcommunity
programs, and attempt to change institutional
policies as well as individual behaviors.

Sevenstudiesthatusedapopulationapproach
to the prevention of overweight in preschool-
or school-aged children and adolescents were
identified (Table 2)."*1° Except for one clinical
cohort study, these studies used a no-interven-
tion control group or a control group with
an alternate strategy. Most of the studies were
randomized. All but one study were conducted
outside of the United States.

The identified prevention studies were
heterogenousandhad mixedresults. Fourstud-
ies!>141617ysedamulticomponentschool-based
intervention program involving nutrition and
physical activity education; one of these studies
also involved education to reduce sedentary
behaviors. [References 13 and 14—Evidence
level A, RCT; References 16 and 17—Evidence
level B] Overall, these school-based interven-
tions were not effective.

Another study' showed that extra sessions

Summary of Evidence for Population-Based Strategies

Intervention Conclusions*

Level of evidence References

Multicomponent school-based
interventiont

No effect; studies are A, RCT%
heterogeneous; some

13, 14,16, 17

interventions may be
more effective in certain

subgroups
School-based extra physical activity ~— No effect
School-based nutrition program Large effect
Breastfeeding Small effect

B, lower quality RCT 15
B, nonrandomized CT 18
B, CCS 19

RCT = randomized controlled trial; CCS = clinical cohort study.

*—Fffect size defined as percent reduction in body mass index or weight in experimental group as compared
with control group: no effect (0 percent), small effect (less than 5 percent), moderate effect (5 to 10 percent),

large effect (more than 10 percent).

t—M ost studies involved a multidisciplinary and integrated nutrition and physical activity education program;

one study included parental involvement.

i—Represents highest level of evidence for the studies considered in this group.
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TABLE 3

Summary of Evidence for Treatment Strategies

Emphasis of intervention Conclusion™*+ Level of evidence References
Caloric restriction Moderately effective B, lower quality RCT 20

Lifestyle exercise Moderately effective B, lower quality RCT 24

Decrease in sedentary behavior Moderately effective B, lower quality RCT# 22,28
Multicomponent programs§ Moderately effective B, lower quality RCT# 21, 23, 25-27

RCT = randomized controlled trial.

*—Fffect size defined as percent reduction in body mass index or weight in experimental group as compared
with control group: no effect (0 percent), small effect (less than 5 percent), moderate effect (5 to 10 percent), large

effect (more than 10 percent).

—Some studies employed a “standard” or “alternative” treatment strategy rather than “no treatment” to the
control group, making true effect size difficult to determine.

t—Represents highest level of evidence for the studies considered in this group.

§—NMost multicomponent programs included behavioral therapy, dietary modification, and exercise components.

of physical activity were not successful, and a
study'® evaluating several different nutrition
education interventions showed moderate suc-
cess; however, it can be concluded that these
results may not be valid because of the quality of
the study. [Reference 15—Evidence level B, low-
quality RCT; Reference 18—Evidence level B,
nonrandomizedcontrolledtrial] Despitethelack
of any clinically significant effect on overweight,
someinterventionsdidhaveaneffectoninterme-
diate measures (e.g., knowledge and behaviors)
that might demonstrate an effect on overweight
if given a longer follow-up.

Finally, a Scottish observational study of
32,200 patients suggested a lower risk of over-
weight at three years of age in children who
were breastfed as infants compared with chil-
drenwhowereformula-fed asinfants. However,
long-term follow-up through adolescence is
necessarytodeterminewhetherthismightbean
effective strategy.'® [Evidence level B, clinical
cohort study]

Population-based prevention strategies can
target a large number of children, adolescents,
and their families. Numerous preventionstrate-
gies are being discussed across the country;
theyincludeplanningcommunitiestoencourage

www.aafp.org/afp

physical activity, applying pressure to restau-
rants and food manufacturers to reduce por-
tion sizes and fat content, restricting access
to “junk food” in schools, and adopting the
formatof“NewP.E.,” inwhich the typical school
gym class takes a health club approach by
focusing on personal fitness rather than com-
petitivesports.Inaddition to working with their
young patients, family physicians can be strong
advocates for policies that promote healthy
nutrition and physical activity on a local and
national level.

Treatment

Treatmentinterventionsattempttoreducethe
degree of adiposity in overweight patients and
generallyareadministeredin theclinical setting.
Most clinical approaches to the treatment of
childhood and adolescent overweight include a
combination of caloricrestriction, exercise pro-
motion, and behavioral therapy. The effective-
ness of weight-loss interventions in childhood
and adolescence is not well studied; much of
the research examines short-term outcomes in
smallnumbersof participants.Ninestudies that
met the authors’ criteria were identified. These
studies evaluated the effectiveness of such clini-
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calinterventionsin promoting weightlossinan
overweightchildhood population (Table 3).20-8
The studies were RCTs, and all but three were
conducted in the United States.

One study® used primarily a caloric-restric-
tion approach. Three studies’****® employed
interventionsdesignedtoincreaseenergyexpen-
diture in conjunction with diet modification.
Theinterventionstoincreaseenergyexpenditure
included activities that promoted “lifestyle exer-
cise”(i.e.,increasingtheenergyexpenditureofreg-
ular activities of daily living such as walking or
biking to school) and activities that encouraged
areductioninsedentarybehaviors(i.e.,watching
television, playing computer games), as well as
interventions consisting of traditional physical
exercise promotion. Fivemulticomponentstud-
ies?12325-27 also were identified that used behav-
ioral therapy as a component of treatment.

Thenine studies found amodestbenefit from
thestudiedinterventioninthetreatmentofover-
weightin childhood and adolescence, although
none of the studies had a control group that
receivednotreatment. Thissituationmakesitdif-
ficultto measure the impact of the intervention.
Thesestudiessupportsomedegreeofoptimismin
thinking that diverse types of weight-loss inter-
ventions can be successful in achieving weight
loss in children and adolescents. However, it is
likely that some of the success demonstrated in
these studies is attributable to volunteer bias,
because those who volunteered for the studies
may have had a different motivation level than
average patients.

In addition, a publication bias in this area of
study may have prevented our awareness of
interventionswithnegativeresults. Theinterven-
tionsinmostof these studies were intense, mak-
ing them difficult to replicate in the standard
outpatient setting. Therefore, although these
studies support an optimistic attitude toward
the treatment of overweight in children and
adolescents, success in clinical settings is likely
to be challenging.

Clinical Recommendations
No evidence-based overweight prevention
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guidelines exist. However, the CDC has issued
guidelines for developing school and commu-
nity programs to promote a physically active
lifestyle and healthy eating habits beginning in
childhood.?*°[References29and 30—Evidence
level C,consensusguidelines] Theonlineversion
of this article, available at http:// www.aafp.
org/AFP/20040601/2591.html, includes a table
that summarizes these guidelines, which cover
policy, curriculum, instruction, staff training,
environment,andfamilyandcommunityinvolve-
ment recommendations.

Only one set of guidelines addressing treat-
ment of overweight in children and adoles-
cents was identified (Table 4).>' [Evidence level
C, consensus guideline] The guidelines are the
consensus opinion of experts participating in
a conference sponsored by the Maternal and
Child Health Bureau of the U.S. Department of
Health and Human Services’ Health Resources
andServicesAdministration. Theguidelinespro-
vide general recommendations for physicians
and state that intervention for weight problems
in children should not start until two years of
age.

Theexperimentalevidencefortheeffectiveness

TABLE 4
General Approach to Therapy

Overweight

Interventions should begin early (in overweight children two years of age

and older).

The family must be ready for change. If not, the intervention is likely to fail.

Physicians should educate families about the medical complications of obesity.

Physicians should involve the family and all caregivers in the treatment program.

Physicians should encourage and empathize, but not criticize.
The treatment program should institute permanent changes.

The treatment program should help the family make small, gradual changes.

The treatment program should include learning to monitor eating and activity.

A variety of experienced professionals can be involved in the weight

management program.

Adapted with permission from Barlow SE, Dietz WH. Obesity evaluation and treat-
ment: Expert Committee recommendations. The Maternal and Child Health Bureau,
Health Resources and Services Administration and the Department of Health and

Human Services. Pediatrics 1998;102:E29(7).

www.aafp.org/afp
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of preventive strategies in reducing the preva-
lence of overweight at the child and adolescent
population level is marginal. Treatment strate-
giesto reduce overweightat thelevel of the indi-
vidualpatientshowpromiseintheframeworkof
clinical trials, but the ability to generalize these
results to the primary care setting has not been
demonstrated. No single approach to the treat-
mentofchildhoodoverweighthasbeendemon-
strated to be more effective than another. The
conclusions of a Cochrane Database Systematic
Review,*? which was released after the authors’
literature search on the treatment of childhood
overweight, are similar to those in this review.

Despite the limited quantity of conclusive
dataregardingtreatmentand prevention,child-
hood and adolescent overweight is of consider-
ablepublichealth concernandshould remain of
great clinical concern to family physicians.

Toaddresstheproblemofoverweight,experts
recommend that physicians determine the BMI
for all children and adolescents in their prac-
tices and offer appropriate interventions to
those who are overweight or at risk for over-
weight (Figure 2).3' Generally, children under
the age of two years should not be screened.
Overweight children and adolescents in whom
genetic or endocrine disorders are suspected
should be evaluated further.
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In individual children and adolescents, the
treatment goal should be weight maintenance
or weight loss. Which goal to use depends on
the child’s BMI, age, and presence or absence of
medical complications of overweight.

Weightmaintenanceallowschildrentomain-
tain current weight over time so that their BMI
will gradually decrease as they grow taller.
Weight maintenance is appropriate for (1) all
children who are at risk for being overweight
(BMI in the 85th to 95th percentile) who are
between two and seven years of age, and those
older than seven years without medical com-
plications,and (2) overweight children (BMIin
the 95th percentile or higher) between two and
seven years of age without medical complica-
tions.

Weight loss is recommended for (1) all over-
weight children (BMI in the 95th percentile or
higher) who are older than seven years and
those between two and seven years of age with
medical complications and (2) children at risk
for being overweight (BMI in the 85th to 95th
percentile) who are older than seven years with
medical complications.

Finally, children and adolescents with a BMI
below the 85th percentile are not considered to
be overweight or at risk for being overweight.
Physicians should reinforce healthy behaviors
and monitor BMI periodically.

Thisstrategystartswiththephysicianincreas-
ingeffortstoidentify the problem of overweight
ineachpatientbymonitoringBMIateveryoppor-
tunity, includingacute visits and visits for physi-
cal evaluations for school, sports participation,
and summer camps. The recently revised CDC
growth charts for children and adolescents
should be used to track BMI; they are available
online at http://www.cdc.gov/growthcharts/.

One challenge physicians encounter when
assisting patients with weight management is
selecting an approach that can and will be
adhered to on a long-term basis. Fortunately,
data suggest that several weight-loss interven-
tions can be effective in treating overweight in
childrenandadolescents. Oneapproachhasnot
been conclusively demonstrated to be superior
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Assessment and Management of Overweight in Children and Adolescents

‘ Assess BMI percentile ‘

l

BMI <85%: patient
is not overweight

A

BMI 85-94%: patient is
at risk for overweight

l

BMI >95%: patient
is overweight

¥

Reinforce healthy behaviors
and monitor BMI periodically.

Strategies:

Initiate weight-maintenance

Age >7 years
with medical
complications

Age 2-7 years
without medical
complications

program.

Educate family
about health risks.

A

e Restrict calorie consumption.
e Increase physical activity.
e Reduce sedentary behavior.

<: Tailor intervention strategy and involve family; use other professionals

(e.g., nutritionist) and community/sch

¢ Modify overall behavior.

FIGURE 2. Algorithm for assessing and managing overweight in children and adolescents. (BMI = body mass index)

Information from reference 31.

overanother. Therefore, physiciansshould elicit
the preferences and interests of the patient and
family to develop a weight control plan that
can be integrated into the lifestyle of the patient
and the family and that considers the patient’s
age, sex, and cultural background. Physicians
also should be aware of school- and commu-
nity-based resources that support the pursuit of
healthy lifestyles and weight control. Although
surgical and pharmaceutical therapies may be
effective treatments, they are reserved for use
in severe cases where the risks are clearly out-
weighed by the benefits.
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the manuscript.
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A
Monitor progress and provide support.
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