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Abstract

Background: With the rising prevalence of childhood obesity over the last several decades, and the call for more family-based
intervention research to combat childhood obesity, it is important to examine the extant research on family-based interventions in
order to make recommendations and improve future research.

Objective: To conduct a meta-analysis of family-based interventions targeting childhood obesity in the last decade in order to
inform the research in the next decade.

Methods: A literature review was conducted between December 2009-April 2010. Studies published between the years 2000-
2009 that used family-based interventions to treat childhood obesity were included. A total of 20 studies met inclusionary criteria.

Results: Although results varied by study design, the majority of studies had a moderate to large effect size for change in the tar-
get child’s BMI (BMI percentile, zBMI, percent overweight) after participating in a family-based intervention. Long-term change
varied by study, but the majority of studies produced sustainable change in child BMI, although smaller effect sizes. Change in
secondary variables (dietary intake, sugar-sweetened beverage intake, physical activity) were substantially different between studies
and are reported as trends.

Conclusion: To date, there is preliminary evidence that suggesting that family-based interventions targeting childhood obesity are
successful in producing weight loss in the short and long-term. Including families in weight loss treatment of obese children war-
rants further implementation and study. Limitations with the research, recommendations for future research, and implications for
practitioners working with overweight/obese children are discussed.

Infroduction

children has more than doubled,'* Childhood

overweight and obesity are associated with
increased risk for adverse health problems, including
hypertension, cardiovascular disease, metabolic syn-
drome, and Type II diabetes.** This seemingly uncon-
trollable problem has been deemed an “epidemic” by
public health researchers and professionals.” Numerous
expert panels and national meetings have been convened
to address the problem.® These expert panels and com-
mittees, along with other researchers, have identified
family involvement in the treatment of childhood obesity
as a neglected area of research and have called for more
family-based interventions.®'* Specifically, experts sug-
gest that intervening in the family system may provide
greater change and longer sustainability of change in
the child because of the ability of the family to shape
child behaviors on a daily basis.”!’ Thus, the purpose of
this meta-analysis is to assess the state of the science on
family-based interventions targeting childhood obesity in

Over the last two decades obesity prevalence in

the last decade, in order to determine the success of these
interventions and inform research in the next decade.

Family Systems Theory

Family systems theory indicates that families live in
complex systems in which multiple interactions occur
simultaneously.!""* Within family systems there are
sub-systems, or domains (e.g., parent/child, sibling).
Interactions that occur within the family sub-systems
are reciprocal. That is, each family member is shaping
and being shaped by other family members’ actions.
These mutually influencing patterns within the family
are important to consider when designing childhood obe-
sity interventions because targeting child health behaviors
may be contingent on family interactions and modeling.
For instance, health behaviors occur within a family sys-
tem that can either support and model them, or downplay
the importance of them. Thus, this meta-analysis uses
family systems theory to guide the understanding of find-
ings from family-based interventions used in treating
childhood obesity in the last decade.
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State of the Research
Prior to the Year 2000

There have been very few family-based interventions
to treat childhood obesity prior to the year 2000.1%-1415
Family-based interventions include the target children and
one or more family member(s) directly involved in the
treatment intervention. Typically a parent, most commonly
the mother, participates in the intervention with the target
child. The most successful family-based obesity treatment
interventions have been conducted by Epstein and his col-
leagues in a clinical setting using the Stoplight Diet.' The
Stoplight Diet includes elements of nutritional/physical
activity education, parent skills training, and behavioral
monitoring of eating and physical activity at home. Epstein
has shown that using the Stoplight Diet with children and
their parent(s) produces significantly more weight loss than
control groups.'® In addition, the treatment groups have
continued weight loss or maintenance after 6 months, 2
years and 10 years.'® Although these findings are promis-
ing, participants in Epstein’s studies have been primarily
white and from higher socio-economic classes and there
have been few other family-based intervention studies
conducted in order to compare findings. Thus, this meta-
analysis focuses on studies conducted in the last decade in
order to identify the state of the research on family-based
interventions during the time when calls for family-based
interventions were issued.

Methods

Study Abstraction

We followed the recommendations of Lipsey and Wilson
for study abstraction.!” First, a literature search was per-
formed by both a professional librarian and the first author
to increase the likelihood that all pertinent articles were
retrieved. Searches were performed on PubMed, MedLine,
PsycINFO, Cochrane Library, CINAHL and Social Science
Abstracts search engines using various combinations of the
following key terms: child, childhood, obesity, overweight,
family, family-based, parent, treatment, weight-loss,
interventions. Second, the tables of content for journals
that commonly publish in childhood obesity studies were
reviewed (e.g. Journal of Pediatrics, Preventive Medicine,
Journal of Pediatric Psychology, Journal of Family Psy-
chology, American Journal of Public Health, Journal of
the American Dietetic Association, Obesity). Third, addi-
tional articles were identified by searching each article’s
reference section and the Web of Science database. Fourth,
established researchers in the field of childhood obesity
treatment were contacted and asked for copies of unpub-
lished articles (under review or in press). Over 300 articles
were originally identified. After applying the inclusion
criteria (described below) to all studies, a final sample of
20 family-based intervention studies were eligible for the
current analysis (Table 1).
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Inclusion/Exclusion Criteria

Studies were selected for inclusion in the meta-analysis
if they met the following criteria: 1) published in peer-
reviewed journals between 2000 and 2009; 2) written in
English; 3) studies were childhood obesity interventions
(treatment not prevention). Studies were not required to
be randomized control trials (RCT’s) because this is a
relatively new area of research and there were few RCT’s
that included family members directly in interventions;
4) included a member or members of the target child’s
family in the intervention; the parent or family member
component was defined as an intervention strategy that
directly engaged parent or family member support or
assistance in child health behavior change; 5) recruited
children between the ages 5—18; and 6) included pre-
and post- measurements of body mass index (BMI) (e.g.
BMI percentile, BMIz, percent overweight) on the target
child. Secondary outcomes of interest were also identified
and included in the analysis (e.g. fruit/vegetable intake,
consumption of water and sugar-sweetened beverages,
physical activity and sedentary behaviors). We did not use
variation in study quality as an exclusion criteria. Due to
the relatively small amount of studies using family-based
interventions, we included all available studies in the
meta-analysis as a first step in understanding the existing
literature on family-based treatment interventions.

Data Extraction

Data from the studies were extracted using standardized
forms developed by the authors. Extracted data included:
lead author, publication year, geographic location of
intervention, sample size (initial and ending), age, sex,
ethnicity, and SES of participants, primary intervention
location (e.g. school, home, health care center), study
design, theoretical framework used to guide intervention
design, recruitment methods, subject participation/atten-
dance in intervention, primary and secondary outcomes,
BMI measurement, description of intervention, interven-
tion frequency and duration, main findings, methods of
parent/family involvement in intervention, and any analy-
sis that assessed whether subsequent changes in child or
parent behavior could be attributed to involvement in the
intervention. Many of the variables extracted are listed in
Table 1.

Publication Bias

To assess the presence of publication bias we computed
a “fail-safe N for each of the main outcomes (BMI per-
centile, BMIz, percent overweight).'® This value is an
estimate of the number of unretrieved or unpublished
studies with null results that would be required to render
the observed effect nonsignificant. Rosenthal'® suggested
that a fail-safe N greater than 5k + 10 (with k being the
number of studies included in the analysis) indicates
a robust effect. In the present analysis the fail-safe N
exceeded Rosenthal’s recommendation, suggesting a low
probability of publication bias.
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Table |. Family-based Intervention Studies to Reduce Childhood Overweight/Obesity Included in

the Meta-Analysis

Primary/
Secondary
Description Dura- Outcome Effect
STUDY | of Intervention Sample | Ages tion Design variables Sizes Key Findings
Beech Nutrition & physical 60 families 8-10 | 12 weeks | 3-grp RCT | P*:BMI Group | * Girls in both intervention groups
etal. activity program African percentile d**=-0.703 demonstrated a trend towards
(2003) with three groups: I) | American S**: F/V intake, | Group 2 reduced BMI
parents only targeted, girls water/sweet d=-0.202 * Girls in both intervention
2) girls only targeted, bev intake, G2-Gl groups significantly reduced
and 3) control group physical activity | d= 0.539 consumption of sweetened
focused on self- beverages and increased level of
esteem only physical activity
Bermudez | Parental involvement & | 50 families 6-13 | year | Single group | P:BMI BMI d=-0.162 | * Family-based treatment program
de laVega | behavioral modification | Caucasian/ pre-and | percentile, ZBMI d= 0.393 | Wwas effective for obese children
etal. for nutrition & physical Spanish post- zBMI in reducing BMI & increasing
(2007) activity sample physical activity
Epstein, Stoplight Diet 27 families 6-11 | 6 months 2-grp P: Group | * Treatment influenced targeted
Gordy, with two groups: FU:6 mo | randomized | % overweight | d=-0.199 parent & child fruit & vegetable
etal. 1) increase fruit/ post (no control) | S: F/V intake Group 2 intake & high-fat/high-sugar
(2001) vegetable intake, 2) d=-0.426 intake for both groups
reduce fats/sugar * Parents in the increased F/V group
intake showed greater decreases in
Groups included one percent overweight than parents
obese parent & two in the decreased fats/sugar group
children (one obese, * Generally, the intervention
one not obese) benefited those with poorer
baseline eating habits
Epstein, Stoplight Diet with 90 families 8-12 | 6 months 4-grp P: Group | * Targeting either sedentary
Paluch, four groups: |) reduce FU:6, 18 | randomized | % overweight | d=-0.085 behaviors or physical activity
Gordy, sedentary behavior, mo post | (no control) | §; Physical Group 2 was associated with significant
etal. 2) increase physical activity, d=-0.427 decreases in % overweight &
(2000) activity, 3) low-dose, sedentary body fat, & improved aerobic
and 4) high-dose behavior fitness
All groups included * % overweight for children
child & at least one decreased in all 4 groups
parent. * No significant dose response
Epstein, Stoplight Diet with 67 families 8-12 | 6 months 2-grp P: BMI Group | * Boys showed significantly better
Paluch,& | control (increase (+89 FU:6 mo | randomized | percentile d=-0.683 percentages of overweight
Raynor physical activity) and siblings) post (no control) Group 2 changes for the combined group
(2001) treatment (combined d=0818 than girls, no gender differences
increase physical in the increase physical activity
activity/decrease intervention group
sedentary behaviors), * Predictors of sibling weight loss
Group | = boys, included age, # of siblings, target
Group 2 = girls child’s % overweight change, &
gender of treated sibling
* Increases in BMI were found for
parent & sibling same-sex girls in
increase physical activity group & for
opposite-sex dyads in both groups
Epstein, Stoplight Diet & 47 families 8-12 6motx, | 3-grpRCT | P: %BOWHEHEE * Obese children showed
Paluch, problem-solving FU:2 yr % overweight | d=-0.916 significant decreases in percent
Saelens, with ) children only, post overweight, internalizing
etal 2) with parents & problems & total behavior
(2001) children, & 3) Diet problems, & increases in

only with parents &
children (control)

behavioral competence

* Parents showed significant
decreases in weight, parental
distress, & disturbed eating &
weight-related cognition

(continued —)
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Table |. Family-based Intervention Studies to Reduce Childhood Overweight/Obesity Included in

the Meta-Analysis

Primary/
Secondary
Description Dura- Outcome Effect
STUDY | of Intervention Sample | Ages tion Design variables Sizes Key Findings
Germann | Physical activity & 228 families | 11-15 | 6 months | Single group | P:BMI BMI d=0.122 | ¢ Children who self-monitored
etal. food intake self- Majority pre-and | percentile, zBMI d=0.098 | regularly lost more weight than
(2007) monitoring program African post- zBMI inconsistent self-monitors
for two groups: ) American * Children whose parents self-
parents targeted & 2) monitored were more likely to
adolescents targeted self-monitor & lose weight
Golan Dietician education 50 families 7-12 | year Single P: %OW * Mean reduction in percent
& Crow & support program FU:1,2,7 | group,pre- | % overweight | d=-0.577 overweight was greater at all
(2004) with two groups: |) yr post and post- follow-up points in children of
parents only targeted, the parent-only group compared
and 2) children only with those in the children-only
targeted (control) group
Golan Dietician education 32 families 6-11 | 6 months Single P: %OW * Only the intervention aimed
etal & support program FU:6 mo | group,pre- | % overweight, | d=1.233 at parents-only resulted in a
(2006) with two groups: ) post and post- | zBMI zBMI d= 0.870 | significant reduction in the
parents only, & 2) percentage overweight at the
parents & children end of the program & at | year
together follow-up
Goldfield | Stoplight Diet with 24 families 8-12 8 weeks 2-grp P: %OW * Group treatment with families
etal two groups: |) FU:6, 12 | randomized | % overweight, | d=-1.116 was more cost-effective than
(2001) mixed treatment mo post | (no control) | zBMI ZBMI d= individualized + group treatment
(individualized and -1.178 with same weight control results
group treatment) (decreased)
and 2) group only
treatment
Golley Positive Parenting |11 families 6-9 | year 3-grp P:zBMI Group | * BMIz score was reduced by 10%
etal Program with three randomized d=-0.050 with parenting skills training plus
(2007) groups: |) Parenting Group 2 intensive lifestyle education vs.
skills alone, 2) d=-0.265 5% with parenting skills alone or
parenting skills plus G2-GI wait-list control
lifestyle education, & d=-0.200 * There was a significant gender
3) wait-list control effect, with greater reduction in
group boys’ BMI versus girls’
Janicke Behavioral 93 families 8-14 | 4 months 3-grp P:zBMI Group | * Both intervention programs led
etal. intervention for FU:6 mo | randomized d=-0.730 to significantly greater decreases
(2008) three groups: |) post Group 2 in weight status relative to the
parents only, 2) d=-0423 control condition at 10-month
families, & 3) wait-list G2-GI follow-up
control d= 0348
Jiang Behavior modification | 33 families | Grades | 2 years 2-grp P:BMI BMI d=-1.911 | « BMI was significantly reduced in
etal. program for two Chinese 7-9 randomized | percentile the treatment group but not in
(2005) groups: |) treatment sample the control group
group & 2) control * Blood pressure values decreased
group significantly in the treatment
Groups included group
parents & children.
Kalavainen | Nutrition and physical | 70 families 7-9 6 months 2-grp P:BMI BMI d=-0.835 | * Children attending the group
etal. activity education FU:6 mo | randomized | percentile, zBMI d= treatment lost more weight for
(2007) and behavior therapy post zBMI -0.330 height than children receiving

program with two
groups: |) family-
based treatment and
2) routine counseling
(control)

routine counseling

* At 6-month follow-up the
differences in changes in BMI
between the two treatment
programs were still significant, &
was a trend for zBMI

(continued —)
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Table |. Family-based Intervention Studies to Reduce Childhood Overweight/Obesity Included in

the Meta-Analysis

Primary/
Secondary
Description Dura- Outcome Effect
STUDY | of Intervention Sample | Ages tion Design variables Sizes Key Findings
Levine, Stoplight Diet 24 families 8-12 10-12 Single P:BMI BMI d=-0.189 | * I/3 of families did not complete
etal. behavioral weeks | group, pre- | percentile treatment
(2001) intervention with and post- + Children who did complete
parents & children treatment lost a significant
separately amount of weight & reported
significant improvements in
depression, anxiety, & eating
attitudes
McGarvey | Fit WIC education 186 families 2-4 12 2-grp non- | P:none * There were significant changes
etal program focused (121 tx, 65 months | randomiz- | S:water intake, in parent behaviors of increasing
(2004) on parental feeding control) ed control | physical activity, the frequency of offering the
practices & role Majority trial sedentary child water instead of sweetened
modeling with Hispanic behavior, F/V beverages & increasing family
two groups: |) sample intake activities to promote fitness
intervention group
and 2) control group
Reinehr Physical exercise & 75 families 7-15 | year Single P:BMI BMI d=-0.400 | * 63% of the children had
etal. nutrition course for German group, pre- | percentile successful weight loss
(2003) children with family sample & post-
behavior therapy
Sothern “Committed to 93 families | 13-17 | year Single P:BMI BMI d=-3.137 | « 56 participants finished the
etal. Kids” psychosocial, group, pre- | percentile treatment
(2002) nutrition, & exercise and post- + Subjects reduced BMI
program for parents significantly
& adolescents
Stein Stoplight Diet with 51 families 8-12 | 6 months Single P: %OW * Children’s percentage
etal. single group, focused FU:6 mo | group,pre- | % OW d=-0.938 overweight significantly
(2005) on parenting style post and post- decreased
* Significantly greater percentage
overweight decrease for youth
with fathers who increased
parental acceptance
Temple Stoplight Diet with 164 families | 8-12 | 6 months Single P:zBMI zBMI d= * Children within opposite-sex
etal. single group, looked FU:6,18 | group, pre- -0.410 parent/child dyads had greater
(2006) at same-sex versus mo post | and post- weight loss compared with
opposite-sex parent- children in same-sex parent/
child dyads child dyads
* Parents in opposite-sex parent/
child dyads had significantly
greater weight loss at 24 months
than same-sex parent/child
dyads

* P is primary outcome; ** D is secondary outcome; *** d = cohen'’s d, or effect size; ** %OW = percent overweight.

Meta-analysis Procedures

Effect sizes were calculated for tests of change in pri-
mary weight/health-related outcomes: BMI (kilograms/
meters?) compared to CDC growth chart percentiles, !
percent overweight, and standardized BMI z-score
(zBMI). Nine studies reported BMI scores pre- and post-
intervention; seven studies reported percent overweight
pre- and post-intervention; and eight studies reported
data on zBMI scores before and after the intervention.
Some studies reported two measures of the primary out-

come (e.g. zZBMI and % overweight) and are reported
separately.”” Effect sizes were calculated using Wilson’s
effect size determination program. Effect sizes convey
the estimated magnitude of a relationship on a standard-
ized scale, thus allowing for comparison across studies.
Cohen’s criteria for small (d = .20), medium (d = .50) and
large (d = .80) effects were used to address the magnitude
of effect sizes.”!

Inverse variance weighted effect sizes,”? were calcu-
lated or generated for all studies, whether they reported



CHILDHOOD OBESITY April 2011

significant findings or not. Effect sizes were then com-
pared across studies. Studies varied in design, with some
measuring change in primary and secondary variables
for the entire sample, and others comparing one or two
treatment conditions with a control group. Thus, effect
sizes are calculated based on the difference in pre- and
post- intervention measures for treatment conditions as
compared to control groups or in isolation, as appropriate
given each study design.

Results

Results of the meta-analysis are presented in order by
research design and the primary outcome variable (BMI
percentile, zZBMI, % overweight). Because there was a
significant degree of heterogeneity among study designs,
we separated studies according to research design. First,
average effect sizes are given for studies that had no con-
trol or comparison group. For these studies, effect sizes
indicate change from pre-test to post-test for the overall
sample. Next, effect sizes are given for studies in which
there was one or more treatment group compared to a
control group. Third, effect sizes are given for studies
that included two treatment groups and for which effect
sizes could be calculated between treatment conditions.
Some studies compared treatment groups to both and
control group and another treatment group. These studies
are discussed under both sections, in order to show effect
sizes for change in child weight for both components of
the study. Effects at follow-up measurement points are
reported last. Secondary variables and trends are reported
separately at the end of the results section.

Average effect sizes are reported, but it should be noted
that some studies produced negative effects, while oth-
ers produced positive effects. In general, negative effect
sizes for BMI, standardized BMI (BMIz), and percent
overweight are results in the expected direction, meaning
that the treatment condition had more weight loss than the
control condition.

Single Group Studies (N=38)

Primary variables. The average effect size for change in
BMI percentile for studies in which there was no control
group was -0.753.%%" This corresponds to an average
loss of .75 kilograms/meters? over the course of treat-
ment. Four of these five studies found negative effects
on BMI ranging from -3.137 to -0.162,%2" while one
found positive effects on BMI for the sample as a whole.*
The negative effects on BMI reported by Levine et al.;?
Sothern et al.;?” and Bermudez de la Vega et al.?* were
significant, while Reinehr et al.* and Germann et al.** did
not report significance of effects for the overall sample in
their studies.

The average effect size for change in standardized BMI
(zBMI) for studies in which there was no control group
was -0.229.2%2428 This indicates an average loss of .23
standardized, rescaled BMI units. Bermudez de la Vega et
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al.” and Germann et al.** found positive effects on zBMI
(0.393 and 0.098, respectively), while Goldfield et al.?®
found a large negative effect (-1.178) due to treatment.
Only the effects on zBMI reported by Goldfield et al.?8
were found to be significant.

Three of the studies that reported results in terms
of percent overweight (%OW),?3¢ reported an aver-
age effect size of -0.990. These studies all found nega-
tive effects on %OW ranging from -0.916 to -1.116,
and effects were significant.?®3° This corresponds to a
decrease of 1% overweight compared to age and gender
standards.

Follow-up measurement. Three of the single-group stud-
ies repeated measurement of the primary weight variables
at a follow-up point after intervention.?®* For all three
studies, significant changes in primary weight variables
persisted to follow-up at six months,* one year,” and 2
years post-intervention.*

Summary. While there were findings in both directions
for BMI percentile and zBMI, all significant findings
were in the expected direction for all three primary out-
come variables (BMI percentile, zZBMI, %0OW). Family
treatment groups that made significant changes in primary
weight variables reduced body-mass indices and percent-
age overweight. Effect sizes were large for BMI percen-
tile (-0.753) and %OW (-0.990), small for zBMI (-0.229).
Changes were significant at follow-up points for all stud-
ies that included follow-up measurement.

Treatment and Control Group Studies (N=10)

Primary variables. In studies in which at least one treat-
ment condition was compared to a control condition,
the average effect size for change in BMI percentile was
-0.502. The average effect size for the first treatment group
as compared to the control group was -1.033, ranging from
-0.683 to -1.911,°"* while the average effect size reported
between a second treatment group and the control group
was 0.308, ranging from -0.202 to 0.818.3% In short, first
treatment groups decreased BMI (kg/m?) by 1.033 more
than the control group, while second treatment groups
decreased BMI by .308 more than controls. These differ-
ences between treatment and control groups were signifi-
cant for Jiang et al.’® (effect size=-1.911) and Kalavainen
et al.* (effect size=-0.835). Results were not significant for
Beech et al.’! and significance was not reported in the study
by Epstein, Paluch, & Raynor.*?

The average effect size for change in zZBMI was -0.36
(ranging from -0.05 to -0.73). The average effect size for
the first treatment group as compared to the control group
was -0.37, ranging from -0.05 to -0.73.33¢ The average
effect size reported between a second treatment group
and control was -0.344, ranging from -0.265 to -0.423.3%3¢
Results were significant for Golley et al.* and Kalavainen
et al.,** and were significant for the second treatment
group in the study performed by Janicke et al.> (effect
size = -0.423) but not for the first treatment group (effect
size=-.073).
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The average effect size for change in % OW was -0.343
(ranging from -0.085 to -0.577). The average effect size
for the first treatment group compared to a control group
was -0.287, ranging from -0.085 to -0.577.>*° When a
second treatment group was compared the control group,
the average effect size was -0.427, ranging from -0.426 to
-0.427.3%3% On average, first treatment groups decreased
.29% overweight more than control groups, while second
treatment groups decreased .43% overweight more than
control groups. These results were reported to be sig-
nificant for Epstein, Paluch, Gordy, et al.** and Golan &
Crow,” but were not significant for Epstein, Gordy, et al.*®

Follow-up measurement. Six of the ten studies compar-
ing one or more treatment groups to a control group mea-
sured primary weight variables at a follow-up time point.
Results were significant at 6-month follow-up for Epstein,
Gordy, et al.*® and Janicke et al.,*® at 6- and 18-month
follow-up for Epstein, Paluch, Gordy, et al.;* and at 1-, 2-,
and 7-year follow-ups for Golan & Crow.’” Kalavainen et
al.’* found significant effects on BMI at 6-month follow-
up, but effects on standardized BMI were no longer signifi-
cant. Significance was not reported at six-month follow-up
in the study by Epstein, Paluch, & Raynor.*

Summary. Findings varied in studies in which one or
more treatment groups were compared to a control (non-
treatment) condition. However, all significant findings
were negative (in the expected direction). Overall effect
sizes for treatment conditions versus control were consid-
ered medium for BMI (-0.502), and small-to-medium for
zBMI (-0.36) and %OW (-0.343). Five studies that report-
ed significance at follow-up measurement found that dif-
ferences between treatment and control groups persisted
to follow-up, except in one case for zBMI (Kalavainen et
al., 2007).

Between-treatment Group Studies (N=5)

Primary variables. For studies with two treatment con-
ditions in which a first and second treatment group were
compared to each other, the average effect size for change
in BMI percentile was 0.539.3' The positive effect size
between treatment groups indicates that the first group
(parent-focused) decreased BMI more than did the second
group (child-focused); however, these results were not
significant.’!

The average effect size between treatment groups
for change in zBMI was 0.152, ranging from -0.41 to
0.87.33364041 Group 1 was defined as “parents only tar-
geted,” while Group 2 was “parents and children” for
Golan et al.* and Janicke et al.’® Both of these studies
found positive effect sizes between treatment groups,
indicating that the first treatment groups (parents only)
decreased zBMI more than the second (family) treatment
groups; however, the change in the parent-only group for
Janicke et al.*® was not significant. In the study by Gol-
ley et al.,* treatment Group 1 was the “parenting skills
only” condition while Group 2 was “parenting skills plus
lifestyle education.” The negative effect size in this study
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(-0.2) indicates that the second treatment group (“parent-
ing skills plus lifestyle education”) decreased zBMI more
than the first treatment group (“parenting skills only”).
For Temple et al.,*! all participants received the same
intervention, but Group 1 was comprised of same-sex par-
ent-child dyads, while Group 2 was opposite-sex dyads.
The negative effect size in this study (-0.41) indicates
that the second treatment group (opposite-sex dyads)
decreased zBMI more than the first treatment group
(same sex dyads).

For studies with two treatment conditions in which a
first and second treatment group were compared to each
other, the average effect size for change in %OW was
1.233.%° The positive effect size between treatment groups
indicates that the first group (“parents only targeted”)
decreased overweight 1.23% more than did the second
group (“parents and children”); however, the change
reported for the “parents and children” group was not sig-
nificant.*’

Follow-up measurement. Three of the studies that com-
pared two treatment conditions conducted follow-up mea-
surements. The difference between treatment conditions
(“parents only” and “family” focused) was not significant
at 6-month follow-up for Janicke et al.*® The difference
between treatment conditions (“same-sex” and “opposite-
sex” parent-child dyads) was not significant at 24-month
follow-up.*! Golan et al.** found that significant changes
in primary health variables persisted for the “parents
only” group at 6-month follow-up.

Summary. Differences in effect sizes between two
treatment groups were difficult to generalize or compare
because studies compared different types of treatments/
treatment groups. There were no significant findings for
differences between treatment groups for BMI. There
was a small positive difference in effect sizes for zBMI
(0.152), indicating support for parent-only versus parent-
child treatment modalities, parenting skills training in
combination with lifestyle education versus parenting
skills training alone, and opposite-sex parent-child dyads
versus same-sex dyads. Only one study examined dif-
ferences in effects on %OW between treatment groups,
and found sizeable but questionably significant support
for a parents-only group versus a parent-child treatment.
Follow-up studies found that most differences between
treatment groups were insignificant at follow-up, except
for differences between a parents-only group and a par-
ent-child group for zZBMI and %OW in one study.*’

Secondary Variables

A number of studies examined links between family-
based interventions for child obesity and secondary health
outcomes for the target child(ren), such as fruit/vegetable
intake, consumption of water and sugar-sweetened bev-
erages, physical activity and sedentary behaviors. Aver-
age effect sizes are not reported because there were only
single studies for a particular secondary outcome variable
or because change in the variable was not quantified.
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None of the single group studies that looked at effects
on primary weight variables examined any of the identi-
fied secondary variables. Several of the studies that com-
pared one or more treatment group(s) to a control group
examined effects on secondary variables. Beech et al.?!
found significant increases in physical activity and sig-
nificant decreases in servings of sweetened beverages. No
significant differences were found in water consumption
post-treatment.’! Epstein, Gordy, et al.*® found significant
increases in fruit/vegetable intake post-intervention for
both treatment groups, despite non-significant changes in
primary weight variables. Epstein, Paluch, Gordy, et al.*’
found significant increases in physical activity and signif-
icant decreases in sedentary behaviors. McGarvey et al.*?
did not include any primary weight variables but found
significant increases in physical activity and water con-
sumption. Changes in sedentary behaviors and fruit/veg-
etable intake were not significant.*> None of the reviewed
articles compared changes in secondary health variables
between two treatment conditions.

Discussion

The main aim of this meta-analysis was to identify the
state of the research on family-based interventions tar-
geting childhood obesity in the last decade, in order to
inform research in the next decade. The majority of the
studies, 70%, showed statistically significant moderate to
large effect size changes in child BMI, after participating
in a family-based intervention for weight loss. Of these,
50% showed statistically significant child weight loss
change at 6-month, 1-year and 2-year follow-up, although
effect sizes were more modest (small to moderate). Thus,
the scientific evidence suggests the usefulness of using
family-based interventions in childhood obesity treat-
ment. Overall, there has been movement to respond to
the calls by expert panels and committees to include the
family in childhood obesity interventions. Strengths and
limitations of the studies in the meta-analyses provide
implications to guide future research and clinical practice
in the next decade.

Strengths of the Research

The studies in the meta-analysis had several strengths
including: being family-based, using comparison groups
and randomized controlled designs, follow-up designs,
and well-researched curriculum.

Multiple family members. All 20 of the studies in this
meta-analysis used one or more family members in the
treatment. Family members were involved in various
degrees, ranging from being a part of education com-
ponents, helping to encourage and monitor weight loss
efforts of the target child, being directly involved with
the target child’s weight loss through participating in
own weight loss, and targeting parents only in weight
loss efforts. Two of the studies also included other family
members such as siblings. Results from the analysis indi-
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cate the importance of including a parent in child weight
loss efforts. There are still unanswered questions regard-
ing whether it is important if the involved parent is the
same-sex or opposite-sex of the target child, or whether
the intervention should target only the parent in treat-
ing childhood obesity. In addition, it is unclear whether
including more family members (e.g. siblings) would be
beneficial. Research in the next decade should replicate
these findings in order to confirm or dispute the impor-
tance of parent sex, parent-only treatment and sibling
involvement.

Using comparison groups and RCT's. The majority of
the studies, 75% (15 of 20) included a control group or
more than one treatment group for comparison. Of these
studies, half (10 of 20) were randomized control trials.
Using RCT’s allows for conclusions about cause and
effect to be more confidently drawn. For instance, when
participants are randomly assigned to treatment groups
versus control or other treatment groups, each partici-
pant has an equal chance of being assigned to the groups.
Single group designs can have self-selection bias, such
as participants who are more motivated for weight loss,
which makes it difficult to determine whether the inter-
vention was really the cause of the weight loss. Future
research should continue using comparison groups and
RCTs in order to maintain the rigor of the research.

Follow-up studies. More than half of the studies (11
of 20), used follow-up designs. Most of these studies
measured 6-month or 1 year follow-up. Only two stud-
ies, followed-up participants past 2 years. Long term
follow-up studies are important for establishing the suc-
cess of family-based interventions in producing sustain-
able weight loss over time in children. With the issue of
childhood obesity especially, it is important to be able to
show continued weight loss or maintenance in order to
counteract the devastating outcomes of adult obesity such
as: hypertension, cardiovascular disease, metabolic syn-
drome, and Type Il diabetes. Researchers should consider
using designs with longer term follow-up time points (e.g.
> 1 year follow-up), in order to demonstrate long term
effects of family-based interventions.

Intervention curriculum. The curriculum used in the
family-based interventions included three main compo-
nents: (1) nutritional and physical activity education, (2)
psychoeducational parenting groups, and (3) behavioral
control/monitoring of diet and exercise. Most studies had
at least one or more of these elements. The interventions
that targeted both parenting skills and nutrition/physical
activity education showed more statistically significant
results with larger effect sizes compared to interventions
that used education only or education plus behavioral
control/monitoring. This implies the importance of teach-
ing parents both structure/setting limits skills and empath-
ic/caring skills in treating childhood obesity.

Epstein and colleagues’ Stoplight Diet was used in 40%
(8 of 20) of the studies. This well-researched curriculum
was developed by Epstein and colleagues’ and includes
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components of education, parenting training and behav-
ioral modification. This family-based curriculum has been
shown to produce significant weight loss in children and
their family members at 6 month, -2 year and -10 year
follow-up time points. It would be important for future
research to test this curriculum with ethnic/racial minori-
ties. To-date most of Epstein’s studies have been conduct-
ed with white, middle to upper socio-economic status,
families. It would be important to adapt the material for
other cultures and ethnicities in order to determine wheth-
er this curriculum is as useful for ethnic/racial minorities,
who are at highest risk for obesity.

Limitations and Recommendations
for Future Research

There are also several limitations in the current research
that provide implications for future research. These
include: increasing sample diversity, measurement of
BMI, need for theory driven research, need for long-term
follow up studies, importance of sex comparisons, and a
need for more family-based research conducted by vari-
ous researchers.

Sample diversity. Only 30% (6 of 20) of the studies
included ethically/racially diverse families in their stud-
ies. This is a limitation of the current research on family-
based interventions that needs to be addressed. It is well
know that ethnic/racial minorities are at highest risk
for overweight/obesity.! Thus, it is crucial to identify
family-based interventions that are suitable for children
from diverse ethnic/racial and low socioeconomic back-
grounds. To-date most interventions with these groups
have been conducted in the schools.***¥ Based on the
results of this meta-analysis, and the importance of “fam-
ily” to many ethnic/racial groups, family-based interven-
tions targeting minority children need to be developed
and tested.

Measurement of BMI. All studies in the meta-analysis
used BMI percentile, BMIz or percent overweight to mea-
sure the primary outcome of change in child BMI. Results
from the meta-analysis indicated that there were different
effect sizes depending on which measurement the inves-
tigator used. For instance, the majority of studies using
BMI percentile showed larger effect size changes in child
weight loss compared to BMIz and % overweight. Cur-
rent recommendations suggest using child BMIz score.*
Because children are growing, analyzing the Z-trans-
formation of BMI, which uses the Centers for Disease
Control (CDC) Growth Charts' to compare the child’s
BMI against gender- and age(month)-specific standards,
is preferred.”*>! Thus, future intervention research would
benefit from using a standardized measure (e.g. BMIz
score) in order to make comparisons across studies more
easily and precisely.

Secondary health outcomes. Although a few (n=4)
studies examined links between family-based childhood
obesity interventions and secondary health outcomes
(e.g. child fruit/vegetable intake, consumption of water
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and sweetened beverages, physical activity and sedentary
behaviors), the current study did not report effect sizes
because only single studies looked at secondary outcome
variables or because change in the variable was not quan-
tified. The studies that measured secondary outcomes
found: (1) significant increases in physical activity and
significant decreases in servings of sweetened bever-
ages;’! (2) significant increases in fruit/vegetable intake
post-intervention for both treatment groups, despite non-
significant changes in primary weight variables;®® (3)
significant increases in physical activity and decreases
in sedentary behaviors;** and (4) significant increases in
physical activity and water consumption.*> These sig-
nificant findings suggest that it would be important to
measure secondary outcomes in childhood obesity inter-
vention research. This is important because it is likely
that there are multiple pathways to child weight change,
rather than a magic variable or program that will solve
the childhood obesity problem. Thus, measuring second-
ary outcomes will allow for identifying variables that
are upstream from child weight loss in order to identify
targets for intervention (e.g. increased water consump-
tion, family meals, family shared physical activity). It
may also be important to consider using these “secondary
outcome” variables (e.g. dietary intake, physical activ-
ity) as primary study outcomes, rather than secondary, in
childhood obesity treatment studies. This approach would
be useful because once a variety of upstream variables
are effectively modified, weight change would potentially
follow.>

Need for theory driven research. As family-based
intervention research continues to show significant
results for treating childhood obesity, it will be impor-
tant to use theory in conceptualizing study designs that
will allow for sustainability of weight loss in children.
For instance, family systems theory suggests the impor-
tance of systemic-level support in order to maintain
change in any given family member.!'""* It would be
important for future research to identify ways in which
systemic-level support can be utilized in intervention
delivery. For instance, it might be important to have
maintenance sessions, such as “check-ups” to make sure
the family system is continuing to support and model
health changes in the target child.

Sex differences. Research on this meta-analysis sug-
gest the importance of looking at sex differences in
weight loss treatment. There were significant findings for
opposite-sex parent/child dyads in weight loss treatment
groups. Other research confirms this finding. Several
studies have identified an association between opposite
sex parent/child dyads in regards to authoritative parent-
ing style and child BMI, dietary intake and frequency of
family meals.>>%° Taken together, these results suggest
that the opposite sex parent may play a unique role in
influencing child weight loss and sustainability of weight
loss. This is an interesting and important finding that
should be explored further in future research.
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Attrition. In 25% of the studies (5 of 20) there was sig-
nificant attrition (between 1/4—1/3 of the sample). This
suggests that those who stayed in the treatment may be
significantly different than those who dropped out. It
may be the case that families who dropped out were less
motivated for participation. Studies that reported dif-
ferences between participants who stayed in treatment
versus dropped out identified that the target children in
these families were typically more overweight/obese,
from lower SES households, and were ethnically/racially
diverse. These results suggest the importance of conduct-
ing an intent-to-treat analysis, including all participants
that began the study, regardless of their drop out status or
adherence to the study protocol. These types of analyses
are important because participant withdrawal occur-
ring after randomization might be treatment related and
excluding subjects who withdraw could bias results.

Need for further research. Although the last decade
has shown an increase in family-based interventions for
childhood obesity, more is needed. Twenty studies in
one decade can not be considered a preponderance of
evidence. More studies, conducted by more researchers,
are necessary in order to firmly establish the evidence in
favor of family-based interventions. Of the twenty stud-
ies in the meta-analysis, 35% (7 of 20) of the studies were
conducted by Epstein and colleagues. While Epstein’s
work has provided a good solid path for family-based
intervention research, it would be important for different
researchers to replicate findings and conduct studies with
more diverse populations. This would help confirm the
evidence supporting family-based interventions to target
childhood obesity.

Implications for Clinical Practice

Results from the current meta-analysis provide implica-
tions for practitioners who treat children with overweight
and obesity issues. First, results suggest that referring
children with overweight or obesity concerns to family-
based interventions is a good option for practitioners. The
current meta-analysis showed moderate to large effect
sizes for effectiveness of family-based interventions in
reducing child weight. This means that the change in child
weight was more likely due to the family-based interven-
tion versus another factor. Second, it would be important
for practitioners to find interventions that are truly family-
based. Interventions that include one parent visit, or only
send home materials for parents, are not considered family-
based interventions. The current meta-analysis showed
that including at least one parent in the childhood obesity
intervention was important and that the sex of the parent
may also be important. In addition, family-based interven-
tions that showed child weight loss in the short and long
term were more likely to target weight change/management
in the child, as well as, the parent/family. Thus, identify-
ing family-based interventions that include both individual
level change and system level change (e.g. Epstein’s Stop
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Light Diet) would be important in order for practitioners to
have resources to provide referrals to families with children
who are overweight/obese.

Although findings from the met-analysis show positive
results for using family-based interventions to combat
childhood obesity, family-based interventions or treat-
ment centers are not always readily available to provid-
ers. Many pediatric specialty clinics, or clinics located
at research Universities have family-based obesity treat-
ment programs. In addition, many community mental
health clinics are beginning to include obesity treatment
options, but it is important to identify whether they are
individually-based treatments or family-based treatments.
Further, there is likely to be more childhood obesity inter-
vention options available in the near future as the topic
has become one of national and international importance.®

Conclusion

There is preliminary evidence suggesting that family-
based interventions treating childhood obesity are success-
ful in producing weight loss in the short and long term.
Including families in weight loss treatment of overweight/
obese children warrants further implementation and study.

Acknowledgements

Research is supported by a Building Interdisciplinary
Research Careers in Women’s Health Grant administered
by the Deborah E. Powell Center for Women’s Health at
the University of Minnesota. The project described is sup-
ported by Grant Number K12HDO055887 from the Nation-
al Institutes of Child Health and Human Development.
The content is solely the responsibility of the authors and
does not necessarily represent the official views of the
National Institute of Child Health and Human Develop-
ment or the National Institutes of Health.

Author Disclosure Statement

No competing financial interests exist.

References

1. Ogden C, Carroll M, Curtin L, Lamb M, Flegal K. Prevalence of
high body mass index in US children and adolescents, 2007-2008.
JAMA. 2010;303(3):8.

2. Ogden CL, Carroll MD, Flegal KM. High body mass index for age
among US children and adolescents, 2003-2006. JAMA. May 28
2008;299(20):2401-2405.

3. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak ClJ, Fle-
gal KM. Prevalence of overweight and obesity in the United States,
1999-2004. JAMA. 2006;295(13):1549-1555.

4. Dietz WH. Childhood obesity: Prevalence and effects. In: Brownell

KD, Fairburn CG, eds. Eating Disorders and Obesity: A Compre-
hensive Handbook. 1995:438-440.


http://online.liebertpub.com/action/showLinks?crossref=10.1001%2Fjama.2009.2012
http://online.liebertpub.com/action/showLinks?pmid=18505949&crossref=10.1001%2Fjama.299.20.2401
http://online.liebertpub.com/action/showLinks?pmid=16595758&crossref=10.1001%2Fjama.295.13.1549

120

5. Ebbeling CB, Pawlak DB, Ludwig DS. Childhood obesity: Public-
health crisis, common sense cure. Lancet. 2002;360:473-482.

6. Parsons TJ, Power C, Summerbell CD. Childhood predictors of
adult obesity: A systematic review. [gterugr J Qbesity. 1999;23:S1—
S107.

7. Sheehan TJ, DuBrava S, DeChello LM, Fang Z. Rates of weight
change for black and white Americans over a twenty year period.

Laternat J OQbesity, 2003;27:498-504.

8. U.S. Department of Health and Human Services. The Surgeon
General’s call to action to prevent and decrease overweight and
obesity. Rockville, MD: Office of Disease Prevention and Health
Promotion; Centers for Disease Control and Prevention, National
Institutes of Health; 2001.

9. Berge JM. A review of familial correlates of child and adolescent
obesity: What has the 21% Century Taught us so Far? Internat J
Adolesc Med Health. 2009;21(4):16.

10.Kitzmann KM, Beech BM. Family-based interventions for pediat-
ric obesity: methodological and conceptual challenges from family
psychology. JLagm Psychol. Jun 2006;20(2):175-189.

11. Bertalanffy LV. Theoretical models in biology and psychology. In:
Krech D, Klein GS, eds. Theoretical models and personality. Dur-
ham, NC: Duke University Press; 1952:24-38.

12.Minuchin S. Families and Family Therapy. Cambridge, MA: Har-
vard University Press; 1974.

13.Whitchurch GG, Constantine LL. Systems theory. In: Boss PG,
Doherty WJ, LaRossa R, Schumm WR, Steinmetz SK, eds. Source-
book on family theories and methods: A contextual approach. New
York, NY: Plenum Press; 1993.

14.Epstein LH, Paluch RA, Roemmich JN, Beecher MD. Family-
based obesity treatment, then and now: Twenty-five years of pedi-
atric obesity treatment. Heglth Psychol. Jul 2007;26(4):381-391.

15.Rhee KE, De Lago CW, Arscott-Mills T, Mehta SD, Davis RK.
Factors associated with parental readiness to make changes for
overweight children. Pediatrics. 2005;116(1):e94-101.

16.Epstein LH, Valoski A, Wing RR, McCurley J. Ten-year outcomes
of behavioral family-based treatment for childhood obesity. Health
Psychology. 1994;13(5):373-383.

17.Lipsey MW, Wilsonn DB. Practical meta-analysis. Newbury Park,
CA: Sage; 2001.

18.Rosenthal R. Meta-analytic procedures for social research. New-
bury Park, CA: Sage Publications; 1991.

19.Kuczmarski RJ, Ogden CL, Grummer-Strawn LM, et al. CDC
Growth Charts: United States. 4ddvagnce Datg. 2000;314:1-27.

20.Wilson DB. Effect size determination program. 2001; http://mason.
gmu.edu/~dwilsonb/ma.html. Accessed February 19, 2010.

21.Cohen J. Statistical power analysis for the behavioral sciences. 2™
ed. Hillsdale: Lawrence Erlbaum; 1988.

22.Wilson DB, Gallagher CA, MacKenzie DL. A meta-analysis of
corrections-based education, vocation, and work programs for adult
offenders. Jolgsmakiieeluaucucy 2000;37:347-368.

23.Bermudez de la Vega JA, Vazquez, MA, Bernal S, Gentil FJ, Gon-
zalez-Hachero J, Montoya MJ. Anthropometric, bone age, and bone
mineral density changes after a family-based treatment for obese
children. egleiledeliscueaigucdaugl 2007;81(4):279-284.

24.Germann JN, Kischenbaum D, Rich BH. Child and parental self-
monitoring as determinants of success in the treatment of morbid

obesity in low-income minority children. LRedigtric Psuchal.
2007;32(1):111-121.

25.Levine MD, Ringham RM, Kalarchian MA, Wisniewski L, Marcus
MD. Is family-based behavioral weight control appropriate for
severe pediatric obesity? Lulgkkdlelebdbiieiicsard 2001;30:318—
328.

BERGE AND EVERTS

26.Reinehr T, Brylak K, Alexy U, Kersting M, Andler W. Predictors
to success in outpatient training in obese children and adolescents.
Laterngr J Qbesity. 2003;27:1087-1092.

27.Sothern MS, Schumacher H, von Almen TK, Carlisle LK, Udall
JN. Committed to kids: An integrated, 4-level team approach to
weight management in adolescents. J4DA. 2002;102:S81-S85.

28.Goldfield GS, Epstein LH, Kilanowski CK, Paluch RA, Kogut-
Bossler B. Cost-effectiveness of group and mixed family-based
treatment for childhood obesity. Juterugt J QObesity 2001;25:1843—
1849.

29.Stein RL, Epstein LH, Raynor HA, Kilanowski CK, Paluch RA.
The influence of parenting change on pediatric weight control.
QObesity Res. 2005;13(10):1749-1755.

30.Epstein LH, Paluch RA, Saelens BE, Ernst MM, Wilfley DE.
Changes in eating disorder symptoms with pediatric obesity treat-
ment. J Pediatrics. 2001;139(1):58-65.

31.Beech BM, Klesges R, Kumanyika SK, Murray DM, Klesges
L, McClanahan B, Slawson D, Nunnally C, Rochon J, McLain-
Allen B, Pree- Cary J. Child- and parent-targeted interven-
tions: The Memphis GEMS pilot study. Athuicii&Discase.
2003;13:S1-40-S41-53.

32.Epstein LH, Paluch RA, Raynor HA. Sex differences in obese chil-
dren and siblings in family-based obesity treatment. Qbesity Res.
2001;9(12):746-753.

33.Jiang JX, Xia XL, Greiner T, Lian GL, Rosenqvist U. A two year
family based behaviour treatment for obese children. Arch Dis
Childhood. 2005;90(12):1235-1238.

34.Kalavainen MP, Korppi MO, Nuutinen OM. Clinical effi-
cacy of group-based treatment for childhood obesity compared
with routinely given individual counseling. [uteruar J Qhesity.
2007;31(10):1500-1508.

35.Golley RK, Perry RA, Magarey A, Daniels L. Family-focused
weight management program for five to nine year olds incorporating

parenting skills training with healthy lifestyle information to support
behaviour modification. Nutrit Dietetics. 2007;64(144—150).

36.Janicke DM, Sallinen BJ, Perri MG, Lutes LD, Huerta M, Silver-
stein JH, Brumback B. Comparison of parent-only vs family-based
interventions for overweight children in underserved rural set-

tings: Outcomes from Project STORY. duekeDedictaddaloscled.
2008;162:1119-1125.

37.Golan M, Crow S. Targeting parents exclusively in the treatment of
childhood obesity. Qbesity Res. 2004;12(2):357-361.

38.Epstein LH, Gordy CC, Raynor HA, Beddome M, Kilanowski CK,
Paluch RA. Increasing fruit and vegetable intake and decreasing fat
and sugar intake in families at risk for childhood obesity. Obesity
Res. 2001;9(3):171-178.

39.Epstein LH, Paluch RA, Gordy CC, Dorn J. Decreasing sedentary
behaviors in treating pediatric obesity. ichnadiddmibdalesenided
2000;154:220-226.

40.Golan M, Kaufman V, Shahar DR. Childhood obesity treatment:
Targeting parents exclusively vs. parents and children. Brit J Nutr.
2006;95:1008-1015.

41.Temple JL, Wrotniak BH, Paluch RA, Roemmich JN, Epstein LH.
Relationship between sex of parent and child on weight loss and
maintenance in a family-based obesity treatment program. Internat
J Obesity. 2006;30:1260—1264.

42.McGarvey E, Keller A, Forrester M, Williams E, Seward D, Suttle D.
Feasibility and benefits of a parent-focused preschool child obesity
intervention. gz Jf Public Heglth 2004;94:1490-1495.

43.Danielzik S, Pust S, Muller MJ. School-based interventions to pre-
vent overweight and obesity in prepubertal children: Process and
4-years outcome evaluation of the Kiel Obesity Prevention Study

(KOPS). diinbddicbictmiidinlaiiaid 2007;96:19-25.


http://online.liebertpub.com/action/showLinks?pmid=17882344&crossref=10.1007%2Fs00223-007-9071-8
http://online.liebertpub.com/action/showLinks?pmid=11323442&crossref=10.1038%2Foby.2001.18
http://online.liebertpub.com/action/showLinks?pmid=11323442&crossref=10.1038%2Foby.2001.18
http://online.liebertpub.com/action/showLinks?pmid=15333300&crossref=10.2105%2FAJPH.94.9.1490
http://online.liebertpub.com/action/showLinks?crossref=10.1016%2FS0002-8223%2802%2990023-4
http://online.liebertpub.com/action/showLinks?pmid=7805631&crossref=10.1037%2F0278-6133.13.5.373
http://online.liebertpub.com/action/showLinks?pmid=7805631&crossref=10.1037%2F0278-6133.13.5.373
http://online.liebertpub.com/action/showLinks?pmid=12241736&crossref=10.1016%2FS0140-6736%2802%2909678-2
http://online.liebertpub.com/action/showLinks?pmid=12713206
http://online.liebertpub.com/action/showLinks?pmid=16775083&crossref=10.1093%2Fjpepsy%2Fjsl007
http://online.liebertpub.com/action/showLinks?pmid=10710017&crossref=10.1001%2Farchpedi.154.3.220
http://online.liebertpub.com/action/showLinks?pmid=17313410&crossref=10.1111%2Fj.1651-2227.2007.00165.x
http://online.liebertpub.com/action/showLinks?crossref=10.1038%2Fsj.ijo.0801838
http://online.liebertpub.com/action/showLinks?pmid=11743058&crossref=10.1038%2Foby.2001.103
http://online.liebertpub.com/action/showLinks?pmid=10641588&crossref=10.1038%2Fsj.ijo.0800799
http://online.liebertpub.com/action/showLinks?pmid=19047538&crossref=10.1001%2Farchpedi.162.12.1119
http://online.liebertpub.com/action/showLinks?pmid=11746293&crossref=10.1002%2Feat.1091
http://online.liebertpub.com/action/showLinks?pmid=16756393&crossref=10.1037%2F0893-3200.20.2.175
http://online.liebertpub.com/action/showLinks?pmid=17605557&crossref=10.1037%2F0278-6133.26.4.381
http://online.liebertpub.com/action/showLinks?pmid=16611394&crossref=10.1079%2FBJN20061757
http://online.liebertpub.com/action/showLinks?pmid=16286522&crossref=10.1038%2Foby.2005.213
http://online.liebertpub.com/action/showLinks?pmid=16188958&crossref=10.1136%2Fadc.2005.071753
http://online.liebertpub.com/action/showLinks?pmid=16188958&crossref=10.1136%2Fadc.2005.071753
http://online.liebertpub.com/action/showLinks?crossref=10.1177%2F0022427800037004001
http://online.liebertpub.com/action/showLinks?crossref=10.1038%2Fsj.ijo.0802263
http://online.liebertpub.com/action/showLinks?pmid=14981230&crossref=10.1038%2Foby.2004.45
http://online.liebertpub.com/action/showLinks?crossref=10.1038%2Fsj.ijo.0802368
http://online.liebertpub.com/action/showLinks?pmid=15995022&crossref=10.1542%2Fpeds.2004-2479
http://online.liebertpub.com/action/showLinks?crossref=10.1038%2Fsj.ijo.0803256
http://online.liebertpub.com/action/showLinks?crossref=10.1038%2Fsj.ijo.0803256
http://online.liebertpub.com/action/showLinks?pmid=11445795&crossref=10.1067%2Fmpd.2001.115022
http://online.liebertpub.com/action/showLinks?crossref=10.1038%2Fsj.ijo.0803628
http://online.liebertpub.com/action/showLinks?pmid=11183293

CHILDHOOD OBESITY April 2011

44.Lytle LA, Murray DM, Perry CL, et al. School-based approaches
to affect adolescents’ diets: Results from the TEENS study. Health
Educ Behav. 2004;31(2):270-287.

45.Story M. School-based approaches for preventing and treating obe-
sity. iiitbdtb bl daiabaladis |999;23(Suppl 2):543-51
Review.

46.Jansen W, Raat H, Zwanenburg EJ, Reuvers I, van Walsem R, Brug
J. A school-based intervention to reduce overweight and inactiv-
ity in children aged 6-12 years: study design of a randomized con-
trolled trial. BMC Public Heglth. 2008;8:257.

47.Scheier LM. School health report cards attempt to address the obe-
sity epidemic. JADA. 2004;104(3):341-344.

48.Kropski JA, Keckley PH, Jensen GJ. School-based obesity preven-
tion programs: An evidence-based review. Qbesity. 2008;16:1009—
1018.

49.Barlow SE. Expert committee recommendations regarding the
prevention, assessment, and treatment of child and adolescent over-
weight and obesity: summary report. Pediatrics. 2007;120 Suppl
4:S164-192.

50.Centers for Disease Control and Prevention, National Center for
Health Statistics. CDC Growth Charts: United States. 2000; www.
cdc.gov/growthcharts/.

51.Himes JH, Dietz WH. Guidelines for overweight in adolescent

preventive services: Recommendations from an expert commit-
tee. The Expert Committee on Clinical Guidelines for Overweight

121

in Adolescent Preventive Services. gilimlmlldidbiatdm bbbl
1994;59(2):307-316.
52.Katz DL. School-based interventions for health promotion and

weight control: Not jsut waiting on the world to change. Ann Rev
Public Health. 2009;Apr 29(30):253-272.

53.Berge J, Wall M, Loth K, Neumark-Sztainer D. Parenting style as a
predictor of adolescent weight and weight-related behavior. J Ado-
lescent Health. 2009.

54.Berge J, Wall M, Bauer K, Neumark-Sztainer D. Parenting char-
acteristics in the home environment and adolescent overweight: A
latent class analysis. Obesity. 2010;18(4):8.

55.Berge J, Wall M, Neumark-Sztainer D, Larson NI, Story M. Parent-
ing style and family meals: Cross-Sectional and five year associa-
tions. JADA. in press.

Address for correspondence:

Jerica M. Berge, PhD, LMFT

Department of Family Medicine and Community Health
University of Minnesota

Phillips Wangensteen Building

516 Delaware Street SE

Minneapolis, MN 55455

Email: mohl0009@umn.edu


http://online.liebertpub.com/action/showLinks?pmid=18055651&crossref=10.1542%2Fpeds.2007-2329C
http://online.liebertpub.com/action/showLinks?pmid=18657280&crossref=10.1186%2F1471-2458-8-257
http://online.liebertpub.com/action/showLinks?crossref=10.1016%2Fj.jada.2004.01.022
http://online.liebertpub.com/action/showLinks?pmid=8310979
http://online.liebertpub.com/action/showLinks?pmid=15090126&crossref=10.1177%2F1090198103260635
http://online.liebertpub.com/action/showLinks?pmid=15090126&crossref=10.1177%2F1090198103260635
http://online.liebertpub.com/action/showLinks?pmid=18356849&crossref=10.1038%2Foby.2008.29
http://online.liebertpub.com/action/showLinks?pmid=10340805



