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Position of the American Dietetic Association:
Individual-, Family-, School-, and Community-Based
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BSTRACT
he American Dietetic Association

ADA), recognizing that overweight is a
ignificant problem for children and ad-
lescents in the United States, takes
he position that pediatric overweight
ntervention requires a combination of
amily-based and school-based multi-
omponent programs that include the
romotion of physical activity, parent
raining/modeling, behavioral counsel-
ng, and nutrition education. Further-

ore, although not yet evidence-based,
ommunity-based and environmental
nterventions are recommended as
mong the most feasible ways to sup-
ort healthful lifestyles for the greatest
umbers of children and their families.
DA supports the commitment of re-
ources for programs, policy develop-
ent, and research for the efficacious

romotion of healthful eating habits
nd increased physical activity in all
hildren and adolescents, regardless of
eight status.
This is the first position paper of

DA to be based on a rigorous system-
tic evidence-based analysis of the pe-
iatric overweight literature on inter-
ention programs. The research
howed positive effects of two specific
inds of overweight interventions: a)
ulticomponent, family-based pro-

rams for children between the ages of
and 12 years, and b) multicomponent,

chool-based programs for adolescents.
ulticomponent programs include be-

avioral counseling, promotion of phys-
cal activity, parent training/modeling,
ietary counseling, and nutrition edu-
ation. Analysis of the literature to date
oints to the need for further investiga-
ion of promising strategies not yet ad-
quately evaluated. Furthermore, this
eview highlights the need for research

0002-8223/06/10606-0016$32.00/0
sdoi: 10.1016/j.jada.2006.03.001

2006 by the American Dietetic Associat
o develop effective and innovative
verweight prevention programs for
arious sectors of the population, in-
luding those of varying ethnicities,
oung children, and adolescents. To
upport and enhance the efficacy of
amily- and school-based weight inter-
entions, community-wide interven-
ions should be undertaken; few such
nterventions have been conducted and
ven fewer evaluated.
Am Diet Assoc. 2006;106:925-945.

OSITION STATEMENT
he American Dietetic Association

ADA), recognizing that overweight is a
ignificant problem for children and
dolescents in the United States, takes
he position that pediatric overweight
ntervention requires a combination of
amily-based and school-based multi-
omponent programs that include the
romotion of physical activity, parent
raining/modeling, behavioral counsel-
ng, and nutrition education. Further-
ore, although not yet evidence-based,

ommunity-based and environmental
nterventions are recommended as
mong the most feasible ways to sup-
ort healthful lifestyles for the greatest
umbers of children and their families.
DA supports the commitment of re-
ources for programs, policy develop-
ent, and research for the efficacious

romotion of healthful eating habits
nd increased physical activity in all
hildren and adolescents, regardless of
eight status.

hildhood overweight is a grow-
ing concern, and dietetics pro-
fessionals are poised to play a

eadership role in prevention and
reatment efforts. Dietetics profes-
ionals and other practitioners rely
n empirical evidence provided by re-

earch studies. Rigorous comparative c

ion Journa
nalysis of studies can identify suc-
essful and promising approaches,
nproductive interventions, and per-
aps most importantly, gaps in our

Unlike ADA position papers in the
past, this is the first paper to draw
its conclusions from an extensive re-
view of the literature using a new
analytic approach developed by
ADA. As a result, this position paper
is organized differently from earlier
position papers. The use of an evi-
dence-based approach provides im-
portant added benefits to earlier re-
view methods. The major advantage
of the new approach is the more rig-
orous standardization of review cri-
teria, which minimizes the likeli-
hood of reviewer bias and increases
the ease with which disparate arti-
cles may be compared. For a detailed
description of the methods used in
this position paper, access the ADA’s
Methodology for Evidence-Based
Analysis of Intervention Literature
at www.eatright.org/cps/rde/xchg/
ada/hs.xsl/8099_ENU_HTML.htm.

Also posted on ADA’s Web site
are the evidence-analysis summary
sheets for all articles reviewed in
this position paper (www.eatright.
org/ada/files/Appendices_A_B_C.
pdf). Furthermore, evidence analy-
sis summaries for other topics,
such as critical illness, disorders of
lipid metabolism, oncology, and
adult weight management, can be
found in ADA’s Evidence Analysis
Library. For a complete listing of
topics to date included in the Evi-
dence Analysis Library, go to
www.adaevidencelibrary.com.
ollective knowledge. Since 2000, the
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9

merican Dietetic Association (ADA)
as used an evidence-based approach
or the development of clinical prac-
ice guidelines for nutrition care. This
s the first large-scale use of the com-
arative evidence-based system for a
osition paper developed by ADA.
he approach and format used for
his review, consistent with ADA’s
ovement toward embracing evi-

ence analysis, therefore differs from
rior ADA position statements.
The present analysis is limited to

n examination of programs and
tructured pediatric intervention
tudies that included an outcome
easure of weight status or adiposity

eg, body weight, body mass index
BMI], skinfold thickness, percent
ody fat). It does not include pediatric
verweight interventions that ad-
ressed behavioral, psychological,
nd medical outcomes such as diet,
hysical activity, self-esteem, body
mage, eating disorders, parenting
ractices, blood pressure, and blood
ipids but did not have adiposity as an
utcome. Nor were studies reporting
he effects of self-initiated dietary re-
traint included. Some recent reports
ave suggested that self-generated,
nmonitored extreme dieting in
hildhood is not only ineffective, but
ay actually be associated with fu-

ure weight gain (1,2). Also, it does
ot include observational or epidemi-
logical studies that compared such
ariables as breastfeeding, dietary in-
ake, food insecurity, physical activ-
ty, self-esteem, body image, eating
isorders, family feeding dynamics,
nd parenting practices with mea-
ures of adiposity. Finally, the conclu-
ions apply to an otherwise healthy
opulation; studies involving over-
eight attributed to specific genetic
bnormalities (eg, Prader-Willi syn-
rome) or to a side effect of prescribed
edication were beyond the scope of

his position statement. These self-
mposed limits were essential be-
ause of the enormity of the tasks in-
olved in evidence-based analysis and
o that the sizeable body of work un-
ertaken could be completed in a
imely fashion. ADA is committed to
upporting additional evidence-based
nalyses of topics of interest to mem-
ers concerning pediatric overweight.
or example, ADA is currently in the
rocess of developing an evidence-
ased practice guide on pediatric

verweight management that will w

26 June 2006 Volume 106 Number 6
rovide practical advice that was be-
ond the scope of this analysis. Other
ecently released evidence-based
nalyses of pediatric overweight in-
lude treatment in primary care set-
ings (3), prevention interventions
4), and weight-loss surgery (5,6).

In this paper, pediatric overweight
nterventions were grouped into three
evels:

tertiary prevention: overweight in-
terventions to slow down or reverse
the increase in BMI and to prevent
the complications of overweight;
secondary prevention: overweight
prevention efforts including identi-
fication and intervention of asymp-
tomatic children who are at risk for
overweight; and
primary prevention: prevention ef-
forts occurring before individuals
are overweight.

Tertiary prevention efforts target
nly children who are already over-
eight, whereas primary and second-
ry prevention efforts target risk fac-
ors for overweight and are typically
esigned for population-based imple-
entation and include children in

arious categories of weight status.
When interpreting the results of

hese studies and the accompanying
gures, it is useful to remember that
uring childhood and adolescence,
rowth is the norm, therefore weight
nd body size are constantly chang-
ng. Effective overweight prevention
rograms for children and adoles-
ents can lead to decreases in adipos-
ty without weight loss by means of

aintenance or stabilization of
eight over time. As children grow

aller, maintenance of weight can re-
ult in a reduction of BMI percentile.
urthermore, in many studies, the
MI values of the children will in-
rease in both the intervention and
he control groups, but relative to the
ontrol group, increases in the inter-
ention group will be smaller in suc-
essful overweight intervention pro-
rams.

VIDENCE-BASED ANALYSIS
tudies were identified from the
ubMed database maintained by the
ational Library of Medicine as well
s through research articles and lit-
rature reviews. In addition to over-

eight and obesity, the following t
earch terms were used: individual-
ased intervention, family-based in-
ervention, school-based intervention,
nd community-based intervention.
he same limits were applied to all
earches: publication date from Jan-
ary 1982 to January 2004, English

anguage, human subjects, and chil-
ren. For the purposes of this review,
hildren were defined as individuals 2
hrough 12 years of age and adoles-
ents were defined as individuals 13
hrough 18 years. Children were also
lassified as school-age (5 through 18
ears old) and preschool-age (2
hrough 4 years old). Studies of any
esign were reviewed (eg, random-
zed controlled trials, nonrandomized
nd uncontrolled trials), with the ex-
eption that meta-analyses or review
rticles were not used in the present
vidence-based analysis because
hese generally did not use the same
riteria for article selection. This evi-
ence-based analysis was not limited
xclusively to randomized, controlled
rials because the grading system
sed (described later) allows for tak-

ng study design into consideration.
egardless of study design, interven-

ion studies were grouped into one of
hree categories on the basis of unit of
ntervention: a) individual- or family-
ased, b) school-based, or c) commu-
ity-based. Primary prevention trials
ere defined as studies including all

hildren in a specified population re-
ardless of risk status. Treatment tri-
ls were defined as studies targeting
igh-risk children (eg, overweight or
t risk of overweight) and were con-
idered either tertiary prevention (if
ndividual- or family-based) or sec-
ndary prevention (if school-based).
here was a natural partition
etween tertiary, secondary, and
rimary prevention interventions;
ll individual- and family-based in-
erventions involved tertiary preven-
ion, whereas the majority of school-
nd community-based interventions
ere primary or secondary preven-

ion trials. A few trials discussed in
he individual- and family-based in-
ervention section (7,8) did involve ac-
ivities at schools, but these differ
rom school-based studies in that they
ere limited to after-school activities
herein the school was used as a con-
enient meeting place and school-wide
r school-day changes were not insti-

uted.
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ADA REPORTS
The following exclusion criteria
ere applied to all identified studies:

conducted in developing countries;
published in journals or books that
are not peer-reviewed;
included no measure of adiposity;
involved exclusively children younger
than 2 years old or adolescents older
than 18 years old;
secondary or tertiary prevention
trial conducted for less than 8
weeks (not including duration of
follow-up);
primary prevention trial conducted
for less than 6 months (not includ-
ing duration of follow-up);
secondary or tertiary prevention
trial involved fewer than 30 sub-
jects total (or fewer than 15 in the
intervention group);
primary prevention trial involved
fewer than 60 subjects total (or
fewer than 30 in the intervention
group); and
tertiary prevention trials involving
surgery or pharmacological inter-
ventions (because of lack of re-
search in these areas at the time
the review was instituted).

Identified research articles that
et specified criteria were systemat-

cally abstracted onto an article re-
iew table. After abstraction, each ar-
icle was given a quality score (plus
�], neutral [0], or minus [�]), using a
uality criteria checklist formulated
y ADA. Summaries of all articles
ay be found online at the Evi-

ence Analysis Library at www.
DAevidencelibrary.org. Abbreviated

ables listing the primary character-
stics of studies reviewed (individual-
r family-based tertiary prevention,
chool-based primary prevention, and
chool-based secondary prevention)
an also be found online at www.
atright.org/ada/files/Appendices_
_B_C.pdf.
In categorizing the components of

nterventions, the following defini-
ions were used:

dietary counseling/nutrition educa-
tion—dietary counseling included
the prescription of a specified ca-
loric and/or nutrient content per
day; nutrition education involved
providing more general information
on foods, shopping, and nutrition to
promote healthful eating;

physical activity counseling/educa- s
tion—physical activity counseling
included the prescription of a spec-
ified amount and/or type of physical
activity; physical activity education
involved providing more general in-
formation on physical activity for
health and included providing
physical education in schools;
sedentary activity counseling/edu-
cation—same as above but ad-
dressed sedentary activities such as
television watching and video game
playing;
behavioral counseling—involved
counseling on self-monitoring of
diet and physical activity, cue
elimination, stimulus control, goal
setting, action planning, model-
ing, limit setting, and other be-
havior modification strategies;
family counseling—specific to fam-
ily-based interventions, involved
behavioral counseling in which one
or more family members accompa-
nied the patient;
parent training—specific to family-
based interventions, involved be-
havioral counseling targeted at par-
ents to improve their parenting
skills, including limit setting, role
modeling, and positive reinforce-
ment;
parent/family involvement—spe-
cific to school-based studies, in-
cluded providing parents with in-
formation on healthful diet and
activity behaviors for their families;
physical activity environment—spe-
cific to school-based interventions,
included making changes to the
physical environment and to the
structure of physical education
classes to promote physical activity;
and
school food environment—specific
to school-based interventions, in-
cluded making policy and school
food service changes to promote
healthful eating.

Conclusion statements were formu-
ated summarizing the strength of the
vidence with respect to each inter-
ention category and intervention
omponents used within each inter-
ention category. The strength of the
otality of the evidence was graded
sing the following elements: quality,
onsistency across studies, quantity,
ikely clinical impact, and generaliz-
bility. Grades included I (good—ev-
dence is consistent from studies of

trong design), II (fair—evidence t

June 2006 ● Journa
rom studies of strong design is not
lways consistent or evidence is con-
istent but based on studies of weaker
esign), III (limited—evidence from a
imited number of studies), and IV
expert opinion only—unsubstanti-
ted by results of any studies, but
ased on expertise). In the event that
n intervention component was not
xamined in any of the identified
tudies nor could it be recommended
y expert opinion, a conclusion state-
ent was assigned a Grade V. Grad-

ng of the evidence (I, II, III, IV, or V)
pplies to the totality of studies ex-
mined with respect to a single topic;
t differs from the quality score (�, 0,
r �), which is individually assigned
o each research article, but takes
nto account the relative quality
cores and the findings of relevant
tudies. A more detailed description
f the methodology used for this evi-
ence-based analysis may be found on
DA’s Web site at www.eatright.org/
ps/rde/xchg/ada/hs.xsl/8099_ENU_
TML.htm.

ATIONALE
he prevalence of pediatric over-
eight in the United States is in-

reasing at an accelerated rate (9-14).
urrent data from the National
ealth and Nutrition Examination
urvey show the prevalence of over-
eight at 16% among US children 6

o 11 years old and 16% among ado-
escents 12 to 19 years old, which rep-
esent increases of nearly 50% com-
ared with the Third National Health
nd Nutrition Examination Survey
ata from 1984-96 and a threefold in-
rease from the 1960s (15). This trend
s global and is well documented in
ther developed nations as well as in
umerous developing nations (16-18).
Overweight and obesity are defined

s the accumulation of excess adipose
issue. Diagnosing overweight in
hildren is complex and should be
erformed by a physician or other
edical professional trained in ap-

ropriate diagnostic techniques (19).
or this paper, childhood overweight
tatus is defined using sex- and age-
pecific growth charts developed by
he Centers for Disease Control and
revention, with normal weight as a
MI �5th percentile and �85th per-
entile, at risk of overweight as a BMI
85th percentile and �95th percen-
ile, and overweight as �95th percen-

l of the AMERICAN DIETETIC ASSOCIATION 927
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9

ile (20). An energy imbalance leads
o overweight; this imbalance is
aused by either excessive caloric in-
ake or inadequate physical activity
r both. Thus, most interventions for
revention or treatment target either
ood consumption or physical activity,
ither directly (eg, a dietary counsel-
ng program) or indirectly (eg, parent
raining).

Childhood overweight contributes
o various health concerns. The met-
bolic consequences of childhood
verweight conditions include athero-
enic dyslipidemia, glucose intoler-
nce, type 2 diabetes, metabolic syn-
rome, nonalcoholic steatohepatitis,
nd coagulation system abnormali-
ies (21,22). Furthermore, overweight
hildren are at an increased risk for
uture cardiovascular disease (23).
verweight children may display ele-
ated total cholesterol, low-density li-
oproteins, and total body and ab-
ominal fat, and reduced high-
ensity lipoproteins (24-26). In
ddition, fatty streaks have been
ound in the arteries of adolescents as
oung as 13 years of age (27). Several
tudies indicate that in children with
rimary risk factors, the metabolic
isorders that promote chronic dis-
ases, such as diabetes and heart dis-
ase, most likely originate early in
hildhood (27-30).

Childhood overweight, especially
hen severe, promotes advanced
aturation (31). Overweight children
ave advanced bone age, higher bone
ensity and area, and increased lev-
ls of sex hormones (32). Precocious
uberty (33) and premature pubarche
34,35) have been associated with in-
ulin resistance (34,36), long-term
hanges in body composition (33,37),
ncreases in insulin-like growth fac-
ors, exaggerated adrenal response,
nd polycystic ovary syndrome (38).
n girls, early puberty increases life-
ime exposure to estrogen, which may
levate the risk for breast cancer and
ossibly ovarian cancer. Further-
ore, excess body weight and hor-
onal imbalance during puberty
ave been associated with growth
late (epiphysis) injuries (39).
In addition to physiological effects,

verweight children may experience
dverse psychological consequences
ncluding lowered self-esteem and in-
reased depression ratings (40-42).
verweight children are targets of

arly and systematic discrimination t

28 June 2006 Volume 106 Number 6
y peers, family members, and teach-
rs. Moreover, the early maturation
ssociated with childhood overweight
s linked to low self-esteem (43).

The most serious and prevalent
ong-term consequences of childhood
verweight may be obesity and conse-
uent morbidity in adulthood. Adult
besity frequently originates during
hildhood (44-46). Whitaker and col-
eagues (47) found that the over-
eight status of children over 6 years
f age was shown to be a strong pre-
ictor of adult obesity. Dietz (44) has
uggested that there are three critical
eriods for the development of over-
eight in children. These include: a)

he intrauterine environment or early
nfancy, b) 5 to 7 years of age (adipos-
ty rebound), and c) adolescence. Ap-
roximately one third of overweight
reschool children, one half of over-
eight school-age children, and three
uarters of overweight teenagers
row up to be obese as adults (47,48).
Given the increasing number of

hildren who are overweight and the
onsequences associated with the
ong-term tracking of adiposity, it is
ritical to identify the most promising
ntervention strategies for preventing
ediatric overweight, especially be-
ause dietetics professionals are often
sked for their recommendations on
ediatric overweight interventions.
ndividual- and family-based inter-
entions will be discussed first, fol-
owed by school-based interventions,
nd finally community-based inter-
entions.

NDIVIDUAL- AND FAMILY-BASED
NTERVENTION STUDIES: TERTIARY
REVENTION
nterventions reviewed include 42
amily-based interventions, one indi-
idual-based intervention (49), and
ne individual- vs family-based inter-
ention (50,51). Individual-based in-
erventions were defined as one-on-
ne counseling in a nongroup setting,
hereas family-based interventions
ere conducted in group settings with

amily participation within at least
ne intervention group. All individ-
al- and family-based interventions

nvolved tertiary prevention in over-
eight youth rather than prevention
f excessive weight gain in nonover-
eight individuals and were con-
ucted in clinical or after-school set-

ings. Of the 44 studies evaluated, 29 i
ere randomized controlled trials
nd 15 were studies of other design.
orty-three of the 44 studies were
lassified as multicomponent pro-
rams based on including two or more
f the following components: dietary
ounseling, physical activity counsel-
ng, sedentary activity counseling, be-
avioral counseling, family counsel-

ng, and parent training. One study
y Epstein and colleagues (52) dupli-
ated an earlier report (53), and
herefore the two were combined and
reated as one intervention. The same
as true of two studies reported by
uutinen (50,51). One meta-analysis
y LeMura and Maziekas (54) was
eviewed but not included in the final
eport because of differing study ex-
lusion criteria. No studies involving
hildren or adolescents were identi-
ed that evaluated the efficacy of pop-
lar weight-loss programs (eg, meal-
eplacement programs and programs
vailable on the Internet, in self-help
ormats, and in nonmedical commer-
ial settings). This is not surprising
iven that few evaluation studies of
ommercial programs have been con-
ucted among adults either (55).

ndividual-Based Counseling
f the 29 randomized controlled trials

valuated, only one trial (49) exam-
ned individual counseling vs stan-
ard care in a clinical setting. The
tudy’s investigators evaluated the
osttreatment and short-term fol-
ow-up efficacy of a 4-month behav-
oral counseling weight control pro-
ram for overweight adolescents 12 to
6 years old in a primary care setting.
he results indicated that a physi-
ian-based, computer-interactive in-
ividual counseling program includ-
ng nutrition and physical activity
ducation was superior to a standard
are approach in overweight adoles-
ents. One study of other design ex-
mined the long-term results of
roup, family-based counseling vs in-
ividual counseling in 6- to 16-year-
ld subjects (50,51). After 12 months
f treatment and 2 and 5 years of
ollow-up, there were no significant
ifferences between the groups. This
tudy, however, was limited because
f low participant retention rates and
nitial selection bias.

onclusion Statement. Limited evidence

s currently available to support rou-
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ADA REPORTS
inely recommending individual-
ased intervention for overweight
hildren and adolescents (Evidence
rade III). Because only two studies

nvolving individual-based counseling
ere identified, more research is
eeded in this area.

amily-Based Interventions—
ulticomponent Programs
wenty-one of the 29 randomized con-
rolled trials and 13 of 15 studies of
ther design examined multicompo-
ent, group, family-based interven-
ions including diet, physical activity,
ehavior, and family counseling.
amily counseling is behavioral coun-
eling in which at least one family
ember accompanies the child. All

ut one of the randomized controlled
rials and seven of nine of the studies
f other design received plus ratings.
n 28 of these studies, children signif-
cantly reduced weight status/adipos-
ty. Studies in children �13 years of
ge consistently showed significant
eductions in weight status/adiposity
ver 6-month to 2-year time periods
hen parents were included in behav-

oral counseling. In one study (56),
hildren significantly decreased per-
ent overweight and triceps skinfold
easurements at 6 months; however,
eight loss was not maintained at the
-year follow-up measure. Five stud-
es, four randomized controlled trials
ith plus ratings and one controlled,

linical observation with a neutral
ating (50,52,53,57,58), provided evi-
ence of maintenance of reduction in
eight status/adiposity over 5 to 10
ears. One study of 3 years’ duration
ith a 7-year follow-up showed no

hanges in weight status/adiposity;
owever, its goal was to reduce serum

ipids, not adiposity (59,60). Only two
andomized controlled trials, both
ith plus ratings, evaluated family-
ased interventions in adolescents 13
ears of age and older (61,62). Six
tudies of varied designs, four with
lus ratings and two with neutral rat-
ngs, evaluated family-based inter-
entions in children and adolescents
ombined. All of these family-based
ntervention studies found reductions
n weight status/adiposity at postin-
ervention and follow-up. No studies
ere identified that included children
nder the age of 5 years, and there-
ore no conclusions were made for this

ge group. a
onclusion Statement. Of the studies ex-
mining multicomponent, family-
ased group interventions including
iet, physical activity, behavior, and
arent training, all but two found a
ignificant reduction in weight status/
diposity in the children and/or ado-
escents at postintervention and, in
he majority of studies, also at follow-
p. There is sufficient evidence to rec-
mmend a multicomponent, family-
ased intervention including diet,
hysical activity, behavior, and fam-
ly counseling for reducing over-
eight in 5- to 12-year-old children

Evidence Grade I). Because only two
f the studies enrolled children �13
ears of age, there is only fair evi-
ence to routinely recommend a mul-
icomponent, family-based group in-
ervention including diet, physical
ctivity, behavior, and family coun-
eling for reducing overweight in ad-
lescents (Evidence Grade II).

arent Training within Multicomponent
nterventions
arent training is a behavioral coun-
eling method in which parents are
uided through a series of specific
echniques to improve their parenting
kills, including but not limited to
ositive reinforcement, role modeling,
nd limit setting. Twenty of 29 ran-
omized controlled trials and 13 of 15
tudies of other design examined the
nclusion of parent training in group
amily-based interventions. Of these,
8 of 20 randomized controlled trials
nd nine of 13 studies of other design
eceived plus ratings; of these, 13 ran-
omized controlled trials included
hildren �13 years and only five en-
olled adolescents 13 years or older.
en of the 27 randomized controlled
rials and studies of other design ex-
mined child only vs parent only or
arent-and-child combined counsel-
ng. Results were not consistent
cross studies. Epstein and col-
eagues (58) compared the change in
eight status of children with that of

heir parents after 6 months and
gain after 10 years. Children main-
ained the original reduction in
eight status/adiposity, whereas par-
nts did not. Golan and colleagues
63) showed enhanced weight loss
hen the parents, as opposed to the
verweight children, were targeted
ith counseling and education. Eli-

kim and colleagues (64) found differ- i

June 2006 ● Journa
nces in the maintenance of weight
oss in overweight children 6 to 16
ears of age as a result of variations
n parental overweight. Weight loss
as more likely to be maintained by

hildren whose parents were both
ormal weight. Twenty-three of the
7 randomized controlled trials and
tudies of other design including a
arent training or modeling compo-
ent showed positive changes in chil-
ren’s weight status/adiposity. In
ummary, 27 randomized controlled
rials and studies of other design in-
luding parent training or modeling
howed positive changes in children’s
eight status/adiposity. Three of

hese studies in children �13 years
ld and one in adolescents �12 years
ld showed no difference in weight
tatus reduction between child-only
s child-plus-parent interventions.
o studies were identified that in-

luded children under the age of 5
ears.
onclusion Statement. Limited evidence
s currently available to support the
se of parent training in the absence
f a multicomponent program (Evi-
ence Grade III). Sufficient evidence
xists to support parent training tech-
iques as part of a multicomponent,
amily-based group intervention in-
luding diet, physical activity, behav-
or counseling, and family counseling
or reducing overweight in school-age
hildren (Evidence Grade I). The re-
ults of studies in adolescents were
imited and inconsistent, thus there is
ess evidence to support parent train-
ng techniques as part of a multicom-
onent, family-based group interven-
ion including diet, physical activity,
ehavior counseling, and family coun-
eling for reducing overweight in ad-
lescents (Evidence Grade II).

ndividual Psychotherapy
o studies reported using individual
sychotherapy as an intervention to
educe weight status/adiposity in
hildren and adolescents.
onclusion Statement. No studies exam-
ned individual psychotherapy, and
herefore no conclusion can be made
t this time about the use of individ-
al psychotherapy for reducing over-
eight in children or adolescents (Ev-
dence Grade V).

l of the AMERICAN DIETETIC ASSOCIATION 929
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ietary Counseling and Nutrition
ducation
umerous studies have examined di-

tary counseling and/or nutrition ed-
cation alone or in conjunction with
hysical activity. Two randomized
ontrolled trials examined dietary
ounseling alone vs dietary counsel-
ng combined with physical activity
nd/or exercise with mixed findings.
pstein and colleagues (65) examined

he effect of dietary counseling plus
ifestyle exercise vs dietary counsel-
ng only over 6 months. Both treat-

ent groups had significant reduc-
ions in weight status/adiposity
ompared with control subjects. How-
ver, there were no significant differ-
nces in the reduction of weight sta-
us/adiposity between diet-only and
iet-plus-exercise groups at 6 months
r 12-month follow-up. In contrast, in
subsequent study, Epstein and col-

eagues (66) showed that interven-
ions with diet plus structured exer-
ise resulted in a significantly greater
eduction in weight status/adiposity
han those with diet alone at 6
onths and 1 year of follow-up.
hirty-eight studies examined di-
tary counseling in conjunction with
ehavior modification/counseling
nd/or physical activity/exercise and
ound significant reductions in weight
tatus/adiposity. Of these, 24 were
andomized controlled trials and 14
ere studies of other design. The ma-

ority of studies used techniques such
s portion control and recommenda-
ions to reduce access to higher-den-
ity foods. Twelve of these studies
rescribed the Traffic Light Diet,
hich involves foods grouped in broad

ategories based on recommended fre-
uency of consumption. Seven studies
pecified diets with daily caloric rec-
mmendations based on current ADA
ge-appropriate standards. Five of
hese studies prescribed balanced hy-
ocaloric diets. With few exceptions,
egardless of the dietary counseling
pproach implemented, both short-
erm and long-term follow-up reduc-
ions in weight status/adiposity in
hildren and adolescents were signif-
cant and similar across studies.

Twenty-nine studies evaluated nu-
rition education interventions in
onjunction with dietary counseling,
xercise and/or physical activity, and
ehavioral counseling. Twenty of

hese 29 studies were randomized fi

30 June 2006 Volume 106 Number 6
ontrolled trials. Only one study ex-
mined nutrition education alone
ithout dietary counseling. Kirschen-
aum and colleagues (67) evaluated
he effect of cognitive behavioral
ounseling and nutrition education on
eight status/adiposity in 9- to 13-
ear-old subjects. Significant reduc-
ions were observed at 9-week,
-month, and 12-month follow-up vis-
ts.
onclusion Statement. Limited evidence
s currently available to support us-
ng dietary therapy and/or nutrition
ducation alone for reducing over-
eight in children (Evidence Grade

II). There is sufficient evidence to
upport including dietary therapy
nd/or nutrition education within a
ulticomponent, family-based group

ntervention along with physical ac-
ivity, behavior counseling, and fam-
ly counseling for reducing over-
eight in school-age children (Evi-
ence Grade I), but less evidence is
vailable for adolescents (Evidence
rade II).

ietary Counseling on Altered
acronutrient Composition within a
ulticomponent Program
wo randomized controlled trials and
even nonrandomized clinical obser-
ations evaluated reduced-calorie di-
ts with altered macronutrient com-
ositions within multicomponent
rograms including structured exer-
ise, increased physical activity, be-
avior modification, and nutrition ed-
cation. Both randomized controlled
rials and four of the seven studies of
ther design received plus ratings. In
he two randomized controlled trials,
dolescents following a low-carbohy-
rate or low-glycemic-load diet
howed a greater reduction in weight
tatus/adiposity than those in the
ontrol group (68,69). In a clinical ob-
ervation, Brown and colleagues (25)
howed improvements in the lipid
rofiles and weight status/adiposity
f 53 children 7 to 17 years of age
fter a very-low-calorie diet, nutrition
ducation, structured exercise, in-
reased physical activity, and behav-
or modification. In a series of three
tudies, Sothern and colleagues
26,70,71) examined the change in
eight status/adiposity in children
nd adolescents 7 to 17 years of age
fter participation in behavior modi-

cation, nutrition education, struc- c
ured exercise, increased physical ac-
ivity, and a high-protein or balanced
utrient hypocaloric diet (based on

nitial weight status). Subjects had
ignificantly reduced weight status at
0 weeks and 1 year. None of the
tudies using altered macronutrient
ietary counseling approaches were
ore than 1 year in duration. Diets

uch as those reported above have
een used primarily with adolescents
t medical risk for the complications
f obesity, and only for limited periods
f time (�1 year).
onclusion Statement. Limited evidence
s currently available to support the
se of any particular altered macro-
utrient approach as opposed to stan-
ard dietary therapy for reducing
verweight in children or adolescents
Evidence Grade III).

hysical Activity
wenty-four randomized controlled
rials and 13 studies of other design
ncluded physical activity in interven-
ions to reduce weight status/adipos-
ty in children and adolescents. Ten
andomized controlled trials and one
ontrolled clinical observation exam-
ned the independent contribution of
iffering types of exercise and/or
hysical activity in group counseling
nterventions. Only one of the 24 ran-
omized controlled trials reported no
dditional advantage of adding in-
reased physical activity to the
eight management intervention.
pstein and colleagues (65) examined

he effect of diet plus lifestyle exercise
s diet only, with a waiting list con-
rol (eg, delayed intervention control)
or 6 months. Both treatment groups
ad significant reductions in weight
tatus/adiposity compared with con-
rol subjects. However, there were no
ignificant differences in the reduc-
ion of weight status/adiposity be-
ween diet-only and diet-plus-exer-
ise groups at 6 months or 12 months
f follow-up. In contrast, in a later
tudy, Epstein and colleagues (66) re-
orted that exercise enhances the
utcome of the short-term treatment
f childhood overweight and encour-
ged improvements in fitness when
ompared with diet-only approaches.
he efficacy of three different types of
xercise treatment programs was also
ompared. No differences in the
eight maintenance of overweight
hildren participating in aerobic exer-
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ise, calisthenics, or lifestyle exercise
uring the first year of treatment
ere found. However, during the sec-
nd year of follow-up, the lifestyle ex-
rcise group maintained the weight
oss and the other subjects participat-
ng in calisthenics and aerobic exer-
ise gained significant amounts of
eight. Gutin and colleagues (7) eval-
ated the feasibility of implementing

physical training program in 80
verweight 13- to 16-year-old adoles-
ents. They participated in a stan-
ard aerobic exercise program at an
ntensity �70% of maximal heart rate
or approximately 30 minutes per ses-
ion, 5 days per week. The program
esulted in a significant reduction in
otal and visceral body fat. Owens
nd colleagues (8) reported that over-
eight children participating in 40
inutes of vigorous (70% to 75% of

ge-predicted maximum heart rate)
xercise 5 days per week had a signif-
cantly greater decline in weight sta-
us/adiposity than control subjects.
ecque and colleagues (72) reported
ignificant reduction in multiple car-
iovascular risk factors using an ex-
rcise intensity of 60% to 80% of max-
mum heart rate and progressively
ncreasing durations of walking, jog-
ing, swimming, and aerobic dancing
ver 8 weeks in conjunction with di-
tary counseling vs an intervention of
ietary plus behavior counseling.
othern and colleagues (70) examined
he inclusion of regular resistance
raining in a pediatric overweight in-
ervention program for preadolescent
hildren and concluded that it can be
afe, is feasible, and may contribute
o increased subject retention at 1
ear. Rocchini and colleagues (73) ex-
mined the effect of exercise alone vs
xercise plus diet and behavior modi-
cation and control. Both the exercise
lone and the exercise plus diet and
ehavior groups had significant re-
uctions in weight status/adiposity vs
ontrol subjects. In summary, all but
few studies receiving plus scores in-

luded programs to increase physical
ctivity. Eight of these studies
howed an independent positive effect
f different types of physical activity
n weight status/adiposity in children
nd adolescents. Short-term studies
ere mixed concerning the effect of

tructured vs lifestyle exercise. Only
wo long-term studies examined dif-
erent physical activity/exercise ap-

roaches in children 12 years of age c
r younger. Results suggest that non-
tructured approaches may be more
ffective, but this needs further inves-
igation.
onclusion Statement. There is fair evi-
ence to support using physical activ-
ty alone for reducing overweight in
hildren or adolescents (Evidence
rade II). There is sufficient evidence

o routinely recommend the inclusion
f physical activity within a multi-
omponent, family-based group inter-
ention along with dietary counsel-
ng, behavior counseling, and family
ounseling for reducing overweight in
chool-age children (Evidence Grade
), but less evidence for adolescents
Evidence Grade II).

edentary Behaviors
nly one study examined an interven-

ion that included reducing sedentary
ehaviors (television watching). In a
-month plus 1-year follow-up study by
pstein and colleagues (74), reducing
edentary behaviors was shown to be
uperior over increasing physical activ-
ty in promoting maintenance of weight
oss in overweight children.
onclusion Statement. Limited evidence
s currently available to support re-
ucing sedentary behaviors as op-
osed to increasing physical activity
or reducing overweight in children
nd adolescents (Evidence Grade III).
ore studies are needed in this area.

ehavioral Counseling
hirty-nine of the 44 studies reviewed
ontained a behavioral counseling
omponent. Twenty-five were ran-
omized controlled trials, and 14
ere studies of other design. All but
ne of the randomized controlled tri-
ls and nine of the studies of other
esign received plus ratings. Family
ehavioral counseling was a well-de-
eloped and well-described part of the
ajority of the studies that illus-

rated successful reductions in adi-
osity. In seven randomized con-
rolled trials with plus ratings
56,59,60,63,75-77), when behavioral
ounseling was compared with stan-
ard care or diet plus exercise alone,
ignificant differences were observed
etween groups, with greater de-
reases in weight status/adiposity in
roups that included behavior coun-
eling. Many of these behavioral

ounseling interventions were based d

June 2006 ● Journa
n well-established theories, includ-
ng the social cognitive theory and
ranstheoretical model. Behavioral
ounseling techniques commonly
sed in these childhood overweight
rograms included self-monitoring of
iet and physical activity, cue elimi-
ation, stimulus control, goal setting,
ction planning, modeling, and limit
etting. However, it is difficult to de-
ermine the independent impact of
hese techniques in a clinical environ-
ent because there were only two

tudies that examined the separate
nfluence of a single technique (prob-
em solving) compared with others.
raves and colleagues (75) examined

he independent contribution of prob-
em solving in 5- to 12-year-old chil-
ren enrolled in a multidisciplinary
eight management intervention, in-

luding games and stories, Traffic
ight Diet, self-monitoring, diet and
xercise information, stimulus con-
rol, family support, cognitive re-
tructuring, peer relations, and main-
enance strategies. The addition of
roblem-solving techniques in the in-
ervention significantly enhanced ini-
ial weight loss and maintenance 3
nd 6 months later. In a later study,
pstein and colleagues (76) found no
ifferences between groups when
roblem solving was added to parent
nd child behavioral counseling or
hild-only behavioral counseling after

months. However, at a 2-year fol-
ow-up, the BMI scores were signifi-
antly lower in parent/child problem-
olving vs child-only problem-solving
nd no problem-solving groups.
onclusion Statement. Limited evidence
s currently available to support us-
ng behavioral counseling alone for
educing overweight in children or
dolescents (Evidence Grade III).
here is sufficient evidence to rou-
inely recommend the inclusion of a
ehavior component within a multi-
omponent, family-based group inter-
ention along with dietary counsel-
ng, family counseling, and physical
ctivity for reducing overweight in
chool-age children (Evidence Grade
), but less evidence for adolescents
Evidence Grade II).

ummary and Recommendations on
ndividual- and Family-Based
nterventions
igure 1 summarizes the recommen-

ations for individual- and family-
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9

ased interventions for the tertiary
revention of overweight in children.
amily-based group counseling inter-
entions including a combination of
ietary counseling, nutrition educa-
ion, the promotion of physical activ-
ty, behavioral counseling, and family
ounseling can be used effectively in
linical settings to reduce pediatric
verweight among children 5 to 12
ears of age. Single-component pro-
rams have not been shown to be as
ffective or have not been studied ad-
quately. More long-term randomized
ontrolled trials should be conducted
o determine the contribution of fam-
ly-based group counseling in both
reschool and adolescent children. In
ddition, more research is needed to
valuate the effectiveness of one-on-
ne counseling interventions. Long-
erm interventions designed for di-
erse populations are lacking in the
iterature; generalizability of tertiary
revention studies is limited by the
act that most studies are conducted
n a convenience sample of self-se-
ected, motivated participants who
re primarily white middle-to-upper-
lass families.

In summary, individual- and family-
ased studies contained several com-
on elements; most studies used a

ombination of dietary counseling,
hysical activity, and behavioral
ounseling. The inclusion of the fam-
ly in counseling sessions improved
oth short- and long-term outcomes
n school-age children 5 to 12 years of
ge. Currently there is a need for tai-
ored, developmentally appropriate
verweight interventions for adoles-
ents and young children; however,
here are limited data on which to

Intervention type or component

Individual-based intervention

Family-based intervention
● Parent training
● Individual psychotherapy
● Dietary counseling/nutrition education
● Altered macronutrient approaches
● Physical activity
● Sedentary behaviors

● Behavioral counseling

igure 1. Recommendations for individual- an
ecommend an effective approach. p

32 June 2006 Volume 106 Number 6
CHOOL-BASED INTERVENTIONS:
RIMARY AND SECONDARY PREVENTION
TUDIES
orty-four articles describing school-
ased interventions were reviewed.
f the 44, 37 described primary pre-
ention studies; all students were in-
luded in the intervention and out-
omes were measured on the entire
opulation. Twenty-three of the pri-
ary prevention articles reported re-

ults from randomized controlled tri-
ls, and the remaining primary
revention studies (n�14) were of
ther design. The remaining seven
chool-based studies were secondary
revention, targeting high-risk stu-
ents through the school setting
51,78,80-82,99,100). Although some
f the components of the secondary
revention interventions may have
een applied to the entire school, only
he overweight children were specifi-
ally targeted and measured. For the
chool-based secondary prevention
tudies, only one was a randomized
ontrolled trial, and the remaining
ere of other design.
Several of the articles reviewed for

his analysis were outcomes of the
ame intervention study, most nota-
ly among the elementary school pri-
ary prevention, randomized con-

rolled trial programs. Multiple-
utcome articles were noted for the
hild and Adolescent Trial for Car-
iovascular Health (CATCH) (83-85);
ports, Play, and Recreation for Kids

86,87); Know Your Body in New York
88-91); Know Your Body in Washing-
on, DC (92,93); Know Your Body in
rete (94,95); and the Zuni Diabetes
revention Program (96,97). Because
he results are similar for the multi-

Intervention recommendation

Limited evidence to support routin

Multicomponent interventions sho
Recommended as part of a multic
Lack of evidence to base any rec
Recommended as part of a multic
Limited evidence to support routin
Recommended as part of a multic
Recommended in conjunction with

multicomponent program
Recommended as part of a multic

amily-based tertiary prevention of overweight
le articles, for the primary preven-
ion studies, the 23 randomized con-
rolled trial articles will be counted as
6 separate studies and the 14 arti-
les of other design will be counted as
2 separate studies, for a total of 28
eparate primary prevention studies.
The school-based studies included

tudies in which overweight prevention
as the primary research goal, as well
s studies that targeted cardiovascular
r diabetes prevention, but attempted
o change weight status as well as diet
nd/or physical activity behaviors asso-
iated with overweight prevention. Of
he school-based primary prevention
rograms reviewed, seven of the 16
andomized controlled trials targeted
revention of cardiovascular risk fac-
ors or general physical activity and
ealthful diet; the remaining nine tar-
eted overweight prevention. Only
hree of the primary prevention studies
f other design had a main outcome of
ediatric overweight, whereas seven
tudies targeted cardiovascular disease
revention outcomes and two targeted
iabetes prevention outcomes. All
even of the school-based secondary
revention programs targeted weight
tatus as a main study outcome.

Significant decreases in some mea-
ure of adiposity were found in 12 of
8 primary prevention studies (five
ere plus-rated randomized con-

rolled trials) and six of seven second-
ry prevention studies (one was a
lus-rated randomized controlled
rial), but the results were not consis-
ent across all measures of weight
tatus/adiposity. Thus, a study might
ave found significant changes in
MI, but only among female subjects,
r significant changes in skinfold
easurements, but not BMI.

ecommendation

be routinely recommended
ponent program
endation

ponent program
ecommendation
ponent program
ethods to increase physical activity within a

ponent program

- to 12-year-old children.
e r

uld
om

omm
om
e r
om
m

om
The great majority of school-based
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tudies were conducted using elemen-
ary-age children (ages about 5 to 11
ears), with 27 of the school-based
tudies beginning in children ages 5 to
1; five in middle school children, ages
2 to 14; and three in high school
outh, ages 15 and above. No studies
ere identified that focused on pre-

chool-age children. Because children
ary in developmental levels across the
rades, different intervention tech-
iques may be more effective for differ-
nt age groups (98). As a result, conclu-
ion statements specify the relevant
ge range when applicable. As with ter-
iary prevention, no conclusion state-
ents were made for preschool-age

hildren because of a lack of any stud-
es that met review criteria.

chool-Based Secondary Prevention
tudies
nly seven secondary prevention

chool-based studies were identified,
ve of which were multicomponent
rograms. Although all (two of which
ere rated plus and four of which
ere rated neutral) but one (which
as rated neutral) showed significant
ffects on weight status/adiposity,
nly one was a randomized controlled
rial, and in this study the schools
nvolved were not thoroughly de-
cribed (78). Although two were in US
ublic schools, one was in a parochial
chool in the United States (99) and
our were conducted outside of the
nited States in Taiwan (81), Japan

82), Finland (51), and Belgium (100),
imiting generalizability to the public
chool system that most children in
he United States attend. Assessment
f stigmatization and the potential for
dverse psychological/self-esteem ef-
ects on children who may be labeled
s “fat kids” as a result of separating
hem from their peers for special
reatment in school were not ad-
ressed in any of the studies.
onclusion Statement. Limited evidence
upports using a multicomponent
chool-based secondary prevention
rogram to decrease overweight in el-
mentary or secondary school stu-
ents (Evidence Grade III).

chool-Based Primary Prevention Studies
ulticomponent Overweight Prevention Pro-
ram. Multicomponent school-based
rograms were defined as interven-

ions with multiple coordinated units d
hat included both nutrition and
hysical activity components. Al-
hough many multicomponent pro-
rams have been implemented in
chools, few were designed to identify
he specific program components that
re most effective at preventing
eight gain or change in weight sta-

us. Of the 28 school-based primary
revention studies reviewed, the ma-
ority (n�23) described multicompo-
ent school-based programs: 12 were
andomized controlled trials, with
ine of those rated as positive and
hree rated as neutral. Of the ran-
omized controlled trials, one of the
even conducted in elementary school
ettings reported significant reduc-
ions in some measure of adiposity,
hereas four of the five conducted in

econdary school settings reported
ignificant reductions in adiposity
utcome. For trials of other design, all
ut one were multicomponent pro-
rams, with four of 10 of the elemen-
ary school programs and one of the
wo secondary school programs hav-
ng significant effects on weight
tatus/adiposity.
Of the multicomponent programs,

ne was rigorously evaluated in vari-
us settings and regions: the Know
our Body curriculum (88-95,101-
04). The CATCH program (83-85)
lso had multiple articles describing
utcomes. Although most of these
tudies were of strong design, the ef-
ect of these primary prevention stud-
es on child overweight has been

ixed, with most showing no signifi-
ant effect on weight status. The most
uccessful of these programs were the
now Your Body adaptations in Eu-

ope and Israel (94,95,101,103,104)
nd the Stanford Adolescent Heart
ealth program, a high school cardio-

ascular health program (105). Many
f these studies, developed with fund-
ng from the National Heart, Lung,
nd Blood Institutes of the National
nstitutes of Health, were designed
or prevention of cardiovascular risk
actors, with prevention of overweight
sually a secondary goal.
onclusion Statement. There is fair evi-
ence to support using a multicompo-
ent school-based primary prevention
rogram to effect changes in weight
tatus/adiposity in elementary and
articularly in secondary school stu-

ents (Evidence Grade II). d

June 2006 ● Journa
ehavioral Counseling. Behavior-based
trategies include the use of theories
f individual health behavior change,
uch as Social Cognitive Theory, the
ranstheoretical Model, and the The-
ry of Reasoned Action. Constructs
rom these models are operational-
zed using different strategies, such
s goal setting, use of role models,
icarious learning, and changing
orms. Of the school-based primary
revention studies that were random-
zed controlled trials, 11 of 16 had a
ehavioral component; most used so-
ial cognitive theory. Six of the stud-
es were conducted with elementary
chool populations, and five were im-
lemented in secondary school set-
ings. One of the elementary school
tudies and four of the middle or high
chool studies showed a decrease in
ome measure of adiposity. Over half
f the prevention studies of other re-
earch design (n�7) used behavior-
ased strategies, and four had a sig-
ificant impact on weight status/
diposity. Of those that found
ignificant changes, three were con-
ucted in elementary school and one
n secondary school.
onclusion Statement. There is fair evi-
ence to support using behavioral
ounseling as part of a school-based
rimary prevention program to effect
hanges in weight status/adiposity in
lementary and particularly in sec-
ndary school students (Evidence
rade II).
edia Influences. One primary preven-

ion study conducted in secondary
chools addressed the awareness of
eight-related media messages (106).
wo prevention studies (107,108) lim-

ted television viewing time, which is
ne method of controlling media influ-
nces, and both studies were success-
ul in changing weight status. Of
hese two studies, one was conducted
n elementary school students (107)
nd the other was conducted in sec-
ndary school students (108). It may
e that interventions to decrease tele-
ision viewing work by either de-
reasing sedentary activity, or by de-
reasing media influences of food-
elated advertising, or both. None of
he other studies specifically targeted
ifferent types of media (eg, Internet
r print advertising, magazine arti-
les). Thus, media influence as an in-

ividual factor in changes in weight

l of the AMERICAN DIETETIC ASSOCIATION 933
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tatus/adiposity has not been well
lucidated in the literature.
onclusion Statement. Limited evidence
s currently available to support lim-
ting media influences as part of a
chool-based primary prevention pro-
ram to effect changes in weight sta-
us/adiposity in elementary or sec-
ndary school students (Evidence
rade III). More studies are needed

n this area.
utrition Education. Nutrition educa-
ion is defined as instruction focusing
n knowledge of nutrient composition
f foods, changes in dietary intake,
nd influencing food preferences. It
an include, for example, messages
dvising lower fat content in the diet
r recommending changes in dietary
atterns such as encouraging break-
ast consumption. Of the 16 primary
revention, randomized controlled
rials reviewed, 12 reported using nu-
rition education and seven were con-
ucted in elementary school settings.
he content of the nutrition education

essons was not fully clarified in these
tudies, but many were focused on di-
tary habits linked to cardiovascular
isease, such as lowering fat and sat-
rated fat (83-85,88-93,99). Most of
he nutrition education components
ere behaviorally based, as in the
now Your Body program (88-93),
ATCH (83-85), and Planet Health

108). The majority of studies used
ocial Cognitive Theory (109), al-
hough some programs, such as the
iddle School Physical Activity and
utrition program (110), used social
arketing techniques for the nutri-

ion intervention. Nine of the 12 ran-
omized controlled trials with nutri-
ion education were rated plus, and
hree were rated neutral. Five of the
andomized controlled trials with a
utrition education component had
n effect on measures of adiposity,
ith four of the five randomized con-

rolled trials in secondary school level
tudies reporting an effect on weight
tatus/adiposity. All 12 trials of other
esign included nutrition education
s the sole component or as one of
any components. Six of these were

ated neutral, five were rated plus,
nd one was rated minus. Seven of
he studies of other design had no ef-
ect, and five showed significant re-
ults in some measure of body adipos-
ty. The one study that used nutrition

ducation without a physical activity w

34 June 2006 Volume 106 Number 6
ntervention (111) had no significant
esults on weight status, but this
tudy received a neutral rating.
Many of the studies that included

utrition education were well de-
igned, and several of the studies
ound significant effects on adiposity,
specially among secondary school
tudents; however, the effects were
ot consistent across all studies. This
ay be in part because many of the

tudies included nutrition education
s only one part of a multicomponent
rogram. It is assumed that a coordi-
ated school health model in which
ll components deliver the same mes-
age is synergistic and more effective
112,113). However, one major disad-
antage of multicomponent school-
ased studies is that current designs
ake it difficult to evaluate which

omponent of the program is most ef-
ective (eg, health education, physical
ducation, nutrition, health services).
n addition, virtually none of the
tudies furnished enough detail about
he content or focus of the nutrition
ducation program, so it is impossible
o determine whether these interven-
ions should focus on nutrient compo-
ition vs a change in food composition,
r changes in eating behaviors and
ood patterns. Extent of the exposure
f the nutrition education program
lso was not consistent across stud-
es. Future research should incorpo-
ate designs in which individual com-
onents are evaluated separately as
ell as collectively. Furthermore, fu-

ure studies should try to elucidate
nd compare the relative effective-
ess of different nutrition education
essages.

onclusion Statement. There is fair evi-
ence to support using nutrition edu-
ation to change the type of food
aten, food preferences, or eating pat-
erns as part of a school-based pri-
ary prevention program to effect

hanges in weight status/adiposity in
lementary school and particularly in
econdary school students (Evidence
rade II).

chool Food Environment. For school-
ased studies, the major food environ-
ent change involved targeting the

vailability of foods sold at school,
hrough the cafeteria, in school
tores, in vending machines, or as a la
arte items. Changing the availability
r types of foods in the school setting

as targeted in several studies (83- p
5,96,95,114), but an intervention to
etermine how the types and avail-
bility of school meals alone affected
eight status or adiposity has not
een reported. Studies that have ex-
mined school food interventions
ave generally looked at nutrient in-
ake as the major outcome (115-118),
ather than changes in weight status.
f the 28 school-based primary pre-
ention studies reviewed, nine in-
luded changes in the school food en-
ironment, and all of these were
oupled with other intervention com-
onents. Six were randomized con-
rolled trials, and three were studies
f other design. Of the six randomized
ontrolled trials, three were rated
lus and three were rated neutral,
ith only two reporting a significant

hange in measures of adiposity. The
wo studies that reported changes in
easures of adiposity were conducted

n secondary schools. Among the
hree other trials, none showed an ef-
ect on weight status; however, two
ere studies of neutral rating.

onclusion Statement. Limited evidence
s currently available to support al-
ering the school food environment as
art of a school-based primary pre-
ention program to effect changes in
eight status/adiposity in elementary

r secondary school students (Evi-
ence Grade III). More studies are
eeded in this area.
hysical Activity Education. A physical
ctivity education component has
een included in the majority of
chool-based primary prevention
tudies reviewed (26 of 28). Three
valuated a physical activity compo-
ent only (86,87,119,120) and the re-
aining studies evaluated physical

ctivity as part of a multicomponent
rogram or with a dietary component.
ifteen of 16 randomized controlled tri-
ls included a physical activity compo-
ent, and six of these showed signifi-
ant decreases in some measure of
diposity. Of the three studies that
valuated physical activity only, two
ere rated plus and one was rated neu-

ral; all were randomized controlled tri-
ls. The only one to show significant
esults on weight status was a study
onducted in Australia in elementary
chool students, ages 10 to 12 (120). In
his study, students in the intervention
roup received a total of 1 1/4 hours of
hysical activity per school day com-

ared with three 1/2-hour periods of
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hysical activity per week in the con-
rol schools. Virtually all of the studies
hat targeted physical activity made
nvironmental changes through physi-
al education or other classes, as well
s providing physical education knowl-
dge and skills. Unfortunately, there is
paucity of research that indicates the

ptimum level of physical activity per
ay or week for significant effects on
eight status or adiposity.
onclusion Statement. There is fair evi-
ence to support increasing physical
ctivity dose or altering physical ac-
ivity patterns as part of a school-
ased primary prevention program to
ffect changes in weight status/adi-
osity in elementary or secondary
chool students (Evidence Grade II).
hysical Activity Environment. Most
tudies that targeted physical activity
ncluded changes in the environment
s well, such as increasing physical
ctivity opportunities at school, in-
reasing time spent in physical activ-
ties, or restructuring physical educa-
ion classes to provide more time
pent in moderate-to-vigorous physi-
al activity. Of the 15 primary pre-
ention, randomized controlled trials
hat included physical activity as an
ntervention component, 12 linked an
nvironmental component to the
hysical activity component. Of these
2, five found a decrease in some mea-
ure of adiposity. For studies of other
esign, six involved an environmental
omponent; two of the six found a de-
rease in some measure of adiposity.
onclusion Statement. There is fair evi-
ence to support changing the physi-
al activity environment as part of a
chool-based primary prevention pro-
ram to effect changes in weight sta-
us/adiposity in elementary or sec-
ndary school students (Evidence
rade II).

edentary Behaviors. Three primary
revention studies have been con-
ucted that have targeted home
elevision and video watching
79,107,108), two as part of a multi-
omponent program (79,108). All
hree studies were rated plus and re-
ulted in decreases in BMI. In one of
he studies, a television monitoring
nit was used to control television
nd video time at home (107), and the
ther two focused on behavior-based
essages to reduce television and

ideo watching (79,108). The results

rom these studies are promising, but d
eed to be replicated in more diverse
opulations and more studies. No
tudies were identified that ad-
ressed reduction in other sedentary
ehaviors, such as homework, read-
ng, and/or computer use, as a preven-
ion strategy for reduction of over-
eight in children.

onclusion Statement. There is fair evi-
ence to support decreasing televi-
ion/video watching as part of a
chool-based primary prevention pro-
ram to effect changes in weight sta-
us in elementary or secondary school
tudents (Evidence Grade II). Studies
re not available to assess the degree
o which altering other sedentary be-
aviors such as homework, reading,
r computer use is associated with
hanges in weight status/adiposity in
lementary and secondary school set-
ings (Evidence Grade V).
arent/Family Involvement. Several school-
ased studies included a parent/fam-
ly component. Of the 11 elementary
chool randomized controlled trials,
ve included a parent/family compo-
ent, and only one of those found sig-
ificant effects on weight status. Two
f the five secondary school interven-
ions included a parent/family compo-
ent, and one of those reported a sig-
ificant decrease in weight status/
diposity. For studies of other design,
ine of the 10 elementary school pri-
ary prevention programs and both

econdary school programs included
arent/family components; of these
tudies, four of the elementary school
tudies and one of the secondary
chool studies found significant ef-
ects on weight status/adiposity. For

ost of the parent/family components
f the interventions, specifics of the
ntervention were not described, so it
s difficult to identify the effective el-
ments of the intervention. Likewise,
t is difficult to determine the extent
o which parent/family involvement
as actually achieved.

onclusion Statement. There is fair evi-
ence to support the use of a parental
omponent as part of a school-based
rimary prevention program to effect
hanges in weight status/adiposity in
lementary or secondary school stu-
ents (Evidence Grade II).
elivery of Program: Personnel. School-
ased programs can be delivered by:
) trained personnel who are not nor-
ally involved in instruction, such as
ietetics professionals or researchers; t

June 2006 ● Journa
) teachers and school staff who are
rained to implement program ele-
ents that are not usually included

n schools; or c) a combination (teach-
rs/school staff plus trained person-
el). For the school-based prevention,
andomized controlled trial studies,
wo were conducted by trained per-
onnel other than teachers and an ad-
itional three were conducted by a
ombination of trained personnel and
eachers. Of these five studies, three
ound significant changes in adiposity
nd two of the three received a plus
ating. For the remaining 11 random-
zed controlled trials that were ad-

inistered by teachers and/or school
taff, four found significant reduc-
ions in some measure of adiposity. Of
he studies of other design, seven
ere administered by trained person-
el or teachers plus additional per-
onnel and three of the seven found
ignificant changes in adiposity mea-
ures. However, none of the studies
ere designed specifically to compare
elivery of the program.
onclusion Statement. No studies have
een conducted to compare the effi-
acy of conducting intervention trials
ith teachers vs trained intervention

pecialists, and therefore no conclu-
ion can be made at this time (Evi-
ence Grade V).
elivery of Program: Length of Time of In-

ervention/Maintenance of Results. Of the
even school-based, randomized con-
rolled trial, primary prevention stud-
es that showed significant results,
hree were 1 year or less, three were 2
ears long, and one was 14 weeks
ith a 2-year follow-up period.
mong the elementary school pri-
ary prevention, randomized con-

rolled trial studies that found signif-
cant results (n�3), all three reported
esults from 1 year or less of interven-
ion; among secondary school primary
revention, randomized controlled
rials that showed significant results,
uration ranged from 7 weeks in one
tudy to 2 years in the remaining
hree studies. For the five studies of
ther design that reported significant
ecreases in weight status, all were 1
o 3 years in duration. No studies
valuated the impact of length of in-
ervention on change in adiposity. In
ddition, only two studies (84,120) ex-
mined long-term follow-up results (3
nd 2 years postintervention, respec-

ively) from any of the programs.

l of the AMERICAN DIETETIC ASSOCIATION 935
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onclusion Statement. Because no stud-
es have been designed that specifi-
ally targeted length of intervention
s a study outcome, no conclusion can
e made at this time (Evidence Grade
).
elivery of Program: Grade Level. Of the
8 primary prevention school-based
tudies reviewed (both randomized
ontrolled trial and other studies), 21
ere conducted in elementary schools

age 12 or younger), and seven were
onducted in middle or high schools.

total of seven of the elementary
chool studies (33%) had some effect
n measures of adiposity, whereas
ve (71%) of the prevention studies
onducted in secondary schools re-
uced adiposity. It is not surprising
hat interventions are twice as likely
o be successful at higher grade lev-
ls, with their increased snack food
nd beverage offerings and less fre-
uent physical activity classes. Stud-
es in preschool settings were notably
acking.
onclusion Statement. Although no stud-
es have been identified that specifi-
ally compared intervention efficacy
s function of grade level, evidence
uggests that prevention efforts are
ore likely to be successful at the sec-

ndary level; however, successful in-
erventions can be found in primary
chool settings as well (Evidence
rade II). Evidence is lacking for pre-

chool settings (Evidence Grade V).
elivery of Program: Individual vs Multi-
omponent. Although all of the multi-
omponent programs included physical
ctivity components, only three of the
rimary prevention studies evaluated
he effects of increasing physical activ-
ty in the school setting without other
omponents (86,87,119,120). Only one
tudy targeted dietary behaviors or
ating patterns as a single program
omponent (111). Most school-based
opulation and high-risk approach pro-
rams included a parental component,
ut no program focused solely on pa-
ental or peer modeling or media influ-
nces as intervention techniques. Eigh-
een of the studies included some
hysical activity environmental change
ie, change or addition of physical edu-
ation class), and nine included some
chool nutrition environmental change
ie, changing the nutrient content or
vailability of food in the cafeteria);
owever, none of the studies were de-

igned specifically to target these com-

36 June 2006 Volume 106 Number 6
onents. Thus, it is not possible to
ssume effectiveness of any one indi-
idual intervention component without
urther research.
onclusion Statement. Because no studies
ave been designed that specifically
ompared individual intervention com-
onents, coordinated multicomponent
nterventions are recommended (Evi-
ence Grade III). Studies designed to
est the relative efficacy of individual
ntervention components are needed.

ummary and Recommendations on
rimary and Secondary School-Based

nterventions
n summary, a large number of
chool-based primary prevention pro-
rams to prevent overweight in chil-
ren have been conducted and evalu-
ted, about half of those with strong
esigns showing a positive impact on
ome measure of adiposity. This per-
entage is of particular interest be-
ause unlike in treatment programs,
uccess is not measured solely in
ighly motivated persons who volun-
eer to participate. Although logisti-
al problems in implementation of in-
erventions in secondary schools have
een noted (121), which may account
or the limited number of studies con-
ucted in the secondary school set-
ing, a greater percentage of preven-
ion studies in secondary schools as
ompared with elementary schools re-
orted effects on reduction of adipos-
ty (71% vs 33%). Interestingly, many
f the school-based interventions
ave been effective in changing be-
aviors (diet and physical activity),
hich would be expected over time to

esult in positive health effects be-
ond just weight. Some of the nonsig-
ificant findings may be attributable
o the relatively low prevalence of
verweight in populations at the time
he studies were conducted or inade-
uate dose or length of intervention.
critical area for further research is

o replicate the more successful pro-
rams using study designs that allow
or identification of the components
hat contribute most to program im-
act. Research is also needed to deter-
ine the optimal dose and duration of

ntervention, the most effective mode
f delivery, and how program compo-
ents should be tailored to meet the
eeds of various age, cultural, and so-
ioeconomic groups.

School-based secondary prevention y
rials, although far fewer in number,
ave been as effective as (and at
imes more effective than) school-
ased primary prevention studies.
here are two reasons, however, why
his approach may be contraindi-
ated. First, the most recent National
ealth and Nutrition Examination
urvey (1999-2002) shows continu-
lly increasing rates of overweight
mpacting a greater proportion of the
opulation, thus making a school-
ide approach well suited for popula-

ion-based programs for children.
urther, pull-out programs for over-
eight students make children vul-
erable to teasing, body dissatisfac-
ion, and embarrassment. Children
ho participate in these programs
ay be stigmatized because of their

ize or the perception that they are
articipating in a “fat farm” program.
o prevent this stigmatization, it is
ssential to frame the treatment or
econdary prevention program within

primary prevention program, in
hich the school environment and
ealth education promote healthful
ietary and exercise habits that are
eneficial for the child who is of nor-
al size, as well as for the child who

s overweight (80,122). Another
ethod of approaching this issue is to

onduct a population-based program,
ut to base the outcome on analysis of
hanges in adiposity of the high-risk
opulation only (79).
Recommendations for school-based

nterventions are summarized in Fig-
re 2.

OMMUNITY-BASED INTERVENTIONS:
RIMARY PREVENTION
ommunity, and likewise commun-

ty-based interventions, can be de-
ned in numerous ways. For example,
rograms conducted in community-
ased organizations [eg, social clubs
uch as scout troops (123); after-
chool programs at community cen-
ers, Young Men’s Christian Associa-
ions, or commercial fitness facilities
124,125); and government agencies
uch as the Special Supplemental Nu-
rition Program for Women, Infants,
nd Children and Head Start pro-
rams (126)] are often referred to as
ommunity-based interventions. In
early all cases reviewed, however,
uch interventions did not include an
utcome measure of adiposity in

outh. One exception was the study
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y Resnicow and colleagues (127), in
hich low-income girls were recruited

rom public housing facilities. Be-
ause this program was administered
o individuals in a small-group format
ather than on a community-wide ba-
is, this study was reviewed in the
ection on family- and individual-
ased interventions along with other
tudies of similar design. School-
ased interventions involving parents
nd other adults also have been re-
erred to by some as community-
ased. However, because schools were
he primary vehicle of such interven-
ions, those that included adiposity
easures were included in the section

n school-based interventions.
For the purposes of this review, a

ommunity-based intervention was
efined as an intervention to prevent
verweight that was implemented
ithin one or more community groups

ad hoc or formal), that promoted
hange through policy, social market-
ng, and/or environmental change,
nd that targeted members of certain
roups or community members at
arge (excluding schools). Explicitly,
nly those interventions that facili-
ated outreach to populations with
mphasis on structural change be-
ond the level of the individual were
onsidered community-based. Several
omprehensive community interven-
ions that fit this designation have
imed to improve a spectrum of diet
nd physical activity behaviors. How-
ver, the majority of those completed
o date were designed to reduce car-

Intervention type or component

Secondary prevention intervention

Primary prevention intervention
● Behavioral counseling
● Nutrition education
● Physical activity education
● Physical activity environment changes
● Parental/family involvement
● Media influences
● Food environment changes
● Sedentary behaviors
● Homework/reading/computer use
● Delivery of program
● Length of program
● Grade level
● Individual vs multicomponent

igure 2. Recommendations for school-based
iovascular or diabetes disease risk m
ather than risk of overweight per se,
nd have focused on adults rather
han children or adolescents. Notable
xamples in the United States and
anada include the Heart to Heart
roject (128), the Minnesota Heart
ealth Program (129,130), the Paw-

ucket Heart Health Program (131),
he Salud para su Corazon (Health for
our Heart) project (132), the Sandy
ake Health and Diabetes Project

133), the Stanford Five-City Project
134), and the Stanford Three-Com-
unity Study (135). Several other

ommunity-based studies that have
ecently been completed or are cur-
ently underway have not included
diposity measures. Examples in-
lude CardioVision 2002, a compre-
ensive intervention in the commu-
ity of Olmsted County, MN (136);
he five-state overweight intervention
rogram, FitWIC, designed for chil-
ren participating in the Special Sup-
lemental Nutrition Program for
omen, Infants, and Children (137);

nd Hearts N’ Parks, a national pro-
ram supported by the National
eart, Lung, and Blood Institute and

he National Recreation and Park As-
ociation (138). For additional infor-
ation on these and other similar in-

erventions, the reader is referred to
everal thorough reviews: the Insti-
ute of Medicine Report on the influ-
nce of food marketing on children
139); King (140) for a review of inter-
entions to improve physical activity;
ancey and colleagues (141) for a re-
iew of interventions targeting com-

Intervention recommendation

Limited evidence to support routine recomme

Multicomponent prevention interventions reco
Recommended as part of a multicomponent p
Recommended as part of a multicomponent p
Recommended as part of a multicomponent p
Recommended as part of a multicomponent p
Recommended as part of a multicomponent p
Limited evidence to support routine recomme
Limited evidence to support routine recomme
Recommended to decrease TV/video watching
Lack of evidence to base any recommendatio
Lack of evidence to base any recommendatio
Lack of evidence to base any recommendatio
Recommend secondary and elementary schoo
Recommend coordinated multicomponent inte

mary and secondary prevention of child and a
unities of color; Pate and colleagues h
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142) for a review of interventions in-
olving youth; and Alcalay and Bell
143) for a review of social marketing
ampaigns.
Although the above interventions

rovide evidence showing that com-
unity-based interventions are feasi-

le and can potentially alter some as-
ects of healthful eating and physical
ctivity behaviors, only one was iden-
ified that involved an outcome mea-
ure related to adiposity, and this was
ssessed only in adults. The Heart to
eart Project, conducted from 1986

hrough 1990 in Florence, SC, tar-
eted reduction of cardiovascular dis-
ase risk and involved a total of
early 600 community elements (eg,
alkathons, social marketing, restau-

ant food labeling, and cooking semi-
ars). In addition to a favorable inter-
ention effect on blood cholesterol, the
revalence of overweight increased by
nly 0.3% between baseline and fol-
ow-up in a random sample of approxi-

ately 1,100 intervention adults, com-
ared with a 3.2% increase in an equal
umber of comparison adults, a differ-
nce that was statistically significant
P�0.0002) (128).

Several community-based interven-
ions aimed at youth that include a
easure of adiposity are currently

lanned or in progress. For example,
he Kahnawake Schools Diabetes
revention Project, an 8-year inter-
ention that targets a small commu-
ity of approximately 7,000 Mohawk
eople near Montreal, Canada, is un-
erway. Although a school-based

tion

ended
ram
ram
ram
ram
ram
tion, but promising area for future research
tion, but promising area for future research
part of a multi-component program

ttings
ntions

escent overweight.
nda

mm
rog
rog
rog
rog
rog
nda
nda
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n
n
n
l se
rve
ealth education curriculum for 6- to
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2-year-old children is the center-
iece of the program, a variety of com-
lementary community-based activi-
ies have also been incorporated,
ncluding healthful food preparation
ontests, healthful food tastings, sale
f traditional foods and recipe books,
reation of a recreation path, and the
romotion of a wide array of physical
ctivity events, programs, and clubs
144). An intervention that will target
he home as well as the larger envi-
onment (eg, schools, grocery stores,
arks, restaurants) of Latino school-
ge children in South San Diego
ounty, CA, is also underway (145).
An innovative 4-year community

ntervention, the Healthy Eating Ac-
ive Communities program, began in
005 in six diverse California commu-
ities (146). Program grantees will be

ntervening in the following sectors:
chools, after-school programs, neigh-
orhood environments, and health
are systems. Interventions will also
ddress marketing and advertising in
ach community. Several additional
rojects are currently being piloted:
ne organizes school and community
oalitions to facilitate environmental
hanges that will increase walking
nd biking to school among youth in
hapel Hill, NC (147); another tar-
ets preschool children in the child-
are setting and involves social mar-
eting and collaboration with
ommunity organizations and food es-
ablishments in a rural New York
ommunity (148). Numerous children
nd weight community coalitions
hroughout the country are also im-
lementing community-wide nutri-
ion and physical activity changes
149). Unfortunately, final outcome
ata of these many interventions are
ot yet available. In addition, many
ew national and state-level policies
ave been passed that address child
nd adolescent overweight, but there
re virtually no data on the effects of
hese mandates on the overweight
tatus of children in the community.
Therefore, presently there is insuf-

cient evidence to evaluate a commu-
ity-based intervention approach to
odifying the weight status of chil-

ren. Considering the extent of obe-
ity among the population, a com-
unity approach is conceptually ap-

ealing in that its benefits have the
otential to reach a much larger por-
ion of the population than might be

eached through individual health be- n

38 June 2006 Volume 106 Number 6
avior change programs. Further-
ore, health-related behaviors of in-

ividuals have been shown to be
mendable by community approaches
uch as systematic environmental
hanges and comprehensive social
arketing. Clearly, community-based

nterventions must be developed and
heir efficacy evaluated for overweight
revention.
onclusion Statement. Presently there
re no published studies identified
hat establish a relationship between
ommunity-based interventions and
he weight status of children. Addi-
ional trials that include adiposity
utcomes in children are necessary
nd justified. Inasmuch as communi-
y-based trials can be effective in al-
ering diet and physical activity be-
aviors and may be the only way to
each substantial numbers of chil-
ren, community-based overweight
revention efforts are recommended
Evidence Grade IV).

ECOMMENDATIONS FOR INTERVENTION
esearch studies on interventions
ith overweight children and adoles-

ents are not easily categorized and
ompared because of the complexity
f the causes of overweight, the vari-
ty of substantive approaches, and di-
erse research methodologies. Cur-
ent literature can provide general
uidelines for developing programs.
owever, the evidence-based analysis

f the literature to date points to the
eed for further investigation; many
trategies that seem to be promising
ave not yet been adequately evalu-
ted. Childhood overweight is a grow-
ng national problem; systematic
esearch on its treatment and preven-
ion is a crucial area and a relatively
ew field for which increased funding

s recommended.
For recommendations to be based

n the most up-do-date literature, us-
ng the evidence-based approach to
DA position papers necessitates di-
iding broad and complex topics such
s pediatric overweight into manage-
ble-sized sections. The focus of this
osition statement was pediatric
verweight intervention programs.
bservational studies that examined
ssociations between lifestyle factors
nd adiposity were beyond the scope
f this analysis. Also not included
ere pediatric interventions that did

ot include an outcome measure of
diposity. Further, outcome mea-
ures such as self-esteem, body im-
ge, eating disorders, parenting prac-
ices, and metabolic measures were
ot part of the present analysis. Fi-
ally, because very few published tri-
ls involving youth were available at
he time this review was initiated,
urgical and pharmacological trials
lso were not included. These limita-
ions do not imply that other outcome
easures besides adiposity, other

tudy designs besides intervention
rials, or other intervention strategies
esides the ones considered herein
re not important to furthering our
nderstanding of the etiology and
revention of pediatric overweight.
DA is committed to supporting evi-
ence-based analyses of other rele-
ant topics, and as resources permit
nd results from new studies are pub-
ished, additional papers and practice
uides will be forthcoming.
This evidence-based analysis of

early 100 recent and ongoing inter-
entions to prevent overweight shows
urprisingly large gaps in the litera-
ure. In particular, with the exception
f school-based studies, there is a
aucity of data on community pro-
rams and policies that will impact
he greatest numbers and potentially
mprove health behaviors for all chil-
ren, including those currently over-
eight and at high risk. Because an

ncreasing proportion of the popula-
ion is overweight or at risk for over-
eight, community-wide intervention

trategies are the most feasible way
o reach the largest populations.

Based on our systematic review of
rograms, additional research is rec-
mmended for:

individual-based interventions;
identification of the most effective
components of interventions;
optimal dose and duration of inter-
ventions;
promising components for which lit-
tle research is currently available
(eg, school media influences, school
food environment);
community-based programs, in-
cluding studies of the impact of
changes in the built environment,
marketing, and policy on children’s
eating and physical activity pat-
terns;
popular weight-loss programs avail-

able in commercial settings;
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intervention studies in ethnically
diverse populations;
intervention programs with adoles-
cents;
prevention programs with pre-
school-age children;
long-term effects of intervention
programs;
reviews of overweight prevention
programs with outcomes other than
adiposity (ie, behavioral, psycholog-
ical, and medical outcomes);
development of effective assess-
ment tools and intervention mate-
rials for use by practitioners; and
comparisons of costs and cost-ben-
efit analyses of intervention
programs.

In summary, although it is appro-
riate that not all children will fall
ithin a normal weight range, over-
eight is a significant nutritional
roblem for many children and ado-
escents in the United States. This
eview clearly points to the benefit of
roviding multicomponent interven-
ions for families when children are
oung (5 to 12 years old) and to the
enefit of providing school-based mul-
icomponent interventions when
outh are older (ie, in secondary
chools). However, school-based in-
erventions at all grade levels have
hown effectiveness in changing stu-
ent knowledge, attitudes, and be-
aviors around food and activity, and
hese positive efforts should be en-
ouraged. To support and enhance the
fficacy of family and school-based in-
erventions, community-wide inter-
entions are recommended. Although
ommunity programs are limited and
ave not been evaluated, they have
he potential to reach the greatest
umbers of people. Resources must be
ommitted to support policies, pro-
rams, and research for the promo-
ion of healthful eating habits and in-
reased physical activity in children
nd adolescents of all ages and body
eights.

OLES AND RESPONSIBILITIES OF
IETETICS PROFESSIONALS
n a landmark report, the Institute of
edicine recently emphasized that

he prevention of childhood over-
eight is a national priority and that
ealth care professionals are critical

n addressing and ameliorating the

besity epidemic (150). With increas-
ng attention being given to pediatric
verweight, dietetics professionals in
articular are and should continue to
e increasingly involved in interven-
ion efforts. The literature reviewed
ere highlights the importance of
ulticomponent overweight interven-

ions that address both diet and phys-
cal activity among school-age chil-
ren. Although it is tempting to
ompare the efficacy of tertiary/sec-
ndary with primary prevention ef-
orts, dietetics professionals must rec-
gnize that this can be done only with
aution. It is reasonable to expect a
reater impact over a shorter period
f time on weight status/adiposity
mong self-selected highly motivated
roups than among a population sam-
le, regardless of the nature of the
ntervention. Therefore, it is not sur-
rising that a greater proportion of
ertiary prevention trials, which gen-
rally involve volunteers motivated to
ake behavior changes to alter
eight status, would have a higher

ate of success in altering weight sta-
us than the general population mea-
ured in primary prevention trials. In
his light, changes resulting from
chool-based and larger community-
ased primary prevention interven-
ions in children’s attitudes, knowl-
dge, and behaviors around diet and
hysical activity may be considered
ositive even in the absence of short-
erm change in weight outcomes.

It must be further emphasized that
ody weight is but one rather impre-
ise surrogate measure of health. Pos-
tive changes in dietary intake and/or
utrient status and physical activity
ill improve health even in the ab-

ence of changes in body fatness.
verreliance on measures of weight

an put an emphasis on changing our
hildren’s bodies rather than chang-
ng their food and activity behaviors.
ecent increases in disordered eating
re believed to be in part caused by
outh trying to control their weight at
he expense of other health behaviors.
lthough this review focuses on
eight outcomes as a marker for
ealth risks associated with over-
eight, it is critical that dietetics pro-

essionals communicate behavioral,
sychosocial, and medical end points
o their colleagues and clients:

dietary intake/nutritional status;
physical and sedentary activity lev-

els;

June 2006 ● Journa
self-esteem, body image, and other
psychological markers of health;
blood pressure;
blood lipids; and
blood glucose concentration.

These targeted health-related out-
omes must be included in more pedi-
tric obesity research. They are con-
rete, actionable outcomes appropriate
or behavioral interventions in clinical,
chool, and community settings.

Dietetics professionals are criti-
ally positioned to promote healthful
ehaviors in children who are over-
eight, at risk for overweight, and
ot overweight. Recommendations
rom this review include family-
ased, multicomponent programs and
ehaviorally based, multicomponent
rograms in the school-wide setting
ith a parent/family component for
ounger children. More research is
eeded on overweight prevention pro-
rams for young children, adoles-
ents, and ethnically diverse popula-
ions. Furthermore, research is
ritically needed on community-wide
verweight intervention strategies.
n the end, families, schools, and the
ommunity should work in a coordi-
ated way to support consistent mes-
ages and healthful environments for
ur nation’s youth. ADA urges society
o commit resources to support re-
earch programs and policies to pre-
ent obesity through the promotion of
ealthful eating and physically active

ifestyles for children regardless of
ge, sex, ethnicity, and body size.
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