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Abstract

Importance: Elucidation of optimal dosing and treatment content is critical for health care
providers, payers, and policy makers, as well as mechanisms of change to inform intervention
delivery and training initiatives for childhood obesity.

Objectives: To evaluate effects, following a 4-month family-based behavioral weight loss
treatment (FBT), of 2 doses (HIGH or LOW) of a weight-control intervention (enhanced social
facilitation maintenance [SFM+]) vs a weight-control education condition (CONTROL; matched
for dose with LOW), on child anthropometrics, and to explore putative mediators of weight loss
outcomes.

Design, Setting, and Participants: For this parallel-group randomized clinical trial conducted
at 2 US academic medical centers from December 2009 to March 2013, 172 parent-child dyads
completed FBT and were then randomized to 8 months of SFM+ (HIGH, n = 59; LOW, n = 56) or
CONTROL (n = 57). Children (aged 7-11 years) with overweight and obesity (body mass index
[BMI; calculated asweight in kilograms divided by height in meters squared] = 85th percentile)
with at least 1 parent with overweight and obesity (BMI = 25) were recruited.

Interventions: HIGH SFM+ vs LOW SFM+ (CONTROL matched the dose of LOW).

Main Outcome Measures: Intention-to-treat analysis using mixed-effects models estimated
change in child percentage overweight (percentage above the median BMI for a child’s age and
sex) for the FBT period (0—4 months) and the SFM+ period (4-12 months), and proportion of
children achieving a clinically significant change in percentage overweight (=9-unit decrease;
months 0-12). Theory-based outcome mediators were also evaluated.

Results: This study recruited 172 parent-child dyads (mean [SD] age: parents 42.3 [6.4] years;
children, 9.4 [1.3] years). The omnibus treatment x time interaction for child percentage
overweight was significant (/g g18.9= 2.89; £=.004). Planned pairwise comparisons revealed that
from months 4 to 12, LOW had better outcomes than CONTROL (difference, —3.34; 95% ClI,
—-6.21 to —0.47; d=-0.40; P=.02). HIGH had better outcomes than LOW (difference, —3.37; 95%
Cl, -6.15 to -0.59; d=-0.38; P=.02) and CONTROL (difference, -6.71; 95% CI, -9.57 to
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-3.84; d=-0.77;, P<.001). A greater proportion of children in HIGH (45 [82%]) vs LOW (34
[64%]) (difference, 18.00; 95%CI, 1.00-34.00; £=.03; number needed to treat = 5.56) and
CONTROL (25 [48%)]) (difference, 34.00; 95%CIl, 16.00-51.00; £< .001; number needed to treat
=2.94) had clinically significant percentage overweight reductions. Food and activity monitoring
and goal setting mediated the effect of LOW vs CONTROL (50%). Monitoring and goal setting,
family and home environment, and healthy behaviors with peers mediated the effect of HIGH vs
CONTROL (25%-42%).

Conclusions and Relevance: Following FBT, specialized intervention content (SFM+)
enhanced children’s weight outcomes and outperformed a credible control condition, with high
dose delivery yielding the best outcomes. Sustained monitoring and goal setting, support from the
family and home environment, and healthy peer interactions explained outcome differences,
highlighting key treatment targets.

INTRODUCTION

Childhood overweight and obesity affect nearly one-third of children in the United States
and are associated with severe medical and psychosocial comorbidities that track into
adulthood, resulting in high health care costs.12The US Preventive Services Task Force
(USPSTF) reviews of childhood weight loss interventions have concluded that
comprehensive behavioral interventions can improve weight status for up to 12 months.3-> A
dose-response pattern has been consistently documented34.6-8 (eg, in the 2017 report,
having =26 contact hours was associated with greater weight loss), providing support that
greater intervention intensity is associated with improved weight outcomes.*Randomized
clinical trials (RCTs) are needed to empirically test dose-response effects of behavioral
interventions on weight outcomes, as well as to investigate the effects of treatment content.
Also, despite the advances in treatment, little is known about the operative mechanisms and
mediators of change that can inform intervention delivery and training initiatives.6-8

We previously conducted a pioneering study® to examine specialized treatment content to
improve weight outcomes in children with overweight and obesity and their families. Parent-
child dyads consisting of 1 child and parent received family-based behavioral weight loss
treatment (FBT) and then were randomized to 1 of the following: (1) behavioral skills
maintenance treatment (BSM), a cognitive-behavioral approach that builds on standard
behavioral weight loss skills to improve self-regulation and promote relapse prevention; (2)
social facilitation maintenance treatment (SFM), a socioecological approach that emphasizes
parental facilitation of children’s peer networks and improvement of children’s body image,
as well as their responses to teasing, to facilitate maintenance of behaviors consistent with
improved weight outcomes; or (3) a no-continued-treatment control condition.? Social
facilitation maintenance, but not BSM, significantly improved children’s long-term weight
loss outcomes, as did enlistment of peer support and abilities to cope with teasing compared
with control.10-12 Simulation results indicated that if the self-regulatory skills in BSM (eg,
ongoing weight, diet, and activity monitoring) were incorporated into SFM [SFM+], weight
outcomes could be further improved.10
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In addition to treatment content designed to improve weight outcomes, more frequent
sessions (ie, higher treatment dose) may also improve outcomes by allowing more time to
practice the retrieval of new skills across contexts (eg, home, peer, school, and community).
6.13-15 Contextual learning theory posits that promoting generalization of behaviors across
settings encourages mastery of the newly learned behaviors into habits (eg, healthy energy
balance behaviors) and decreases relapse.16:17 Accordingly, we sought to empirically test
whether SFM+ content and dose enhance weight loss outcomes.

The current trial compared 2 doses of SFM+ (HIGH [32 weekly sessions] and LOW [16
every-other-week sessions]) to a credible weight management education program
(CONTROL [16 every-other-week sessions]) following FBT. We hypothesized that both
doses of SFM+ would result in better child weight loss outcomes than CONTROL, with the
higher SFM+ dose having greater effects than the lower SFM+ dose. We also hypothesized
that greater adherence to SFM+ specific strategies for generalizing healthy behaviors and
social support across contexts would mediate better weight outcomes.

METHODS

Patients

Procedures

Children (aged 7-11 years) with overweight or obesity (body mass index [BMI; calculated
as weight in kilograms divided by height in meters squared] =85th percentile for age and
sex) and at least 1 parent with overweight or obesity (BMI =25) were recruited through
media, advertisements, and physician referrals. At least 1 parent or guardian participated
with the child at 1 of 2 US university-based clinics (St Louis, Missouri, or Seattle,
Washington). Exclusion criteria included child or parent participation in other weight loss
treatment, use of weight-affecting medications, or psychiatric and medical conditions that
would hinder participation. Parents and children provided written informed consent and
assent, respectively. Each site’s institutional review board approved the study. The trial
protocol is available in Supplement 1.

Figure 1 presents participant recruitment, participation, and retention. We used a parallel-
group RCT design conducted from December 2009 to March 2013. Parent-child dyads (n =
241) entered FBT (months 0-4). Following FBT, random allocation was conducted using
computer-generated random numbers by an independent data coordinating center. Within
each clinic site, a dynamic randomization scheme!® was applied to child age, sex, race/
ethnicity (non-Hispanic white vs other), change in percentage overweight during FBT
(dichotomized by group median [10.44]), and child baseline social problems as measured by
the Child Behavior Checklist (dichotomized by group median [t-score of 53]). The dyads
then participated in SFM+ or CONTROL (months 4-12). Relative weight outcomes were
assessed at months 0, 2, 4, 8, and 12. Additional assessments to identify behavioral changes
that mediated changes in relative weight were conducted at months 6, 8, and 10. Although
originally planned as a 24-month trial, only outcomes up to 12 months are reported herein
due to differential implementation of continued contact during months 12 through 24 across
sites and cohorts..
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Family-based Behavioral Weight-Loss Treatment

All families received standard FBT, delivered in 16 weekly, 30-minute family sessions and
45-minute separate parent and child groups. Family-based behavioral weight loss treatment
targeted behavior change for children and parents using standard techniques for dietary and
activity modification (eg, reinforcement, stimulus control, preplanning, and relapse
prevention).219 The Traffic Light Plan® provided an easy system for children and families
to identify healthier vs less healthy food and activity options. Parent-child dyads were
weighed at each session.

SFM+ Interventions and Control Condition

Overview.—After FBT, parent-child dyads were randomized to HIGH, LOW, or
CONTROL. LOW and HIGH had similar content but LOW was 16 every-other-week
sessions and HIGH was 32 weekly sessions. All information, handouts, and materials in
HIGH were also provided to families in LOW, but HIGH received additional opportunities to
engage in and practice skills through more intervention contact. HIGH and LOW content
was delivered in 30-minute family sessions plus 45-minute separate child and parent group
sessions. The focus was on helping families establish a social and physical environment
across all contexts of their lives to promote healthy behaviors and weight-control success.
920 |_OW matched the dose (16 every-other-week sessions) and attention (75 minutes/
session) of CONTROL, but CONTROL was delivered in group-only sessions. Parent-child
dyads in LOW and HIGH were weighed each session; consistent with the education-only
focus of the CONTROL condition, staff did not weigh CONTROL children.

SFM+ Intervention.—Enhanced social facilitation maintenance (HIGH and LOW) was a
multicomponent intervention designed to optimize the durability and generalizability of
eating and physical activity changes from FBT via practice across multiple social and
environmental contexts (eg, within the home, school, work, restaurants, with friends). In
addition, SFM+ bolstered skills introduced in FBT to manage negative peer interactions (eg,
teasing) that hinder healthy behaviors21=25 and focused on building supportive family and
peer environments conducive to healthy weight-control behaviors (eFigure 1 in Supplement
2).

CONTROL Condition.—CONTROL was a weight management education intervention.
Families received novel information on nutrition and exercise beyond what FBT provided,
(eg, details about benefits of fiber). CONTROL families participated in hands-on activities,
including cooking, stretching, and grocery store tours. Use of self-regulatory skills was not
discussed or encouraged; if families requested skills instruction, they were referred to their
FBT materials.

Interventionist Training and Supervision

All interventionists had earned bachelor’s degrees or higher and were trained prior to
delivering family and group sessions. Families were randomly assigned to interventionists
during both FBT and SFM+; a family never received FBT and SFM+ family sessions from
the same interventionist. Per-session preparation for all interventions consisted of protocol
meetings to review materials and problem solve implementation challenges. Additionally,

JAMA Pediatr. Author manuscript; available in PMC 2018 October 03.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Wilfley et al.

Measures

Page 6

FBT and SFM+ interventionists participated in 2-day trainings prior to respective treatment
initiation and received weekly supervision and monthly cross-site supervision calls.

Baseline demographic variables included child and parent race, ethnicity, age, and sex;
child’s BMI percentile category?%; and parents’ BMI, occupation, and education (Table 1),
with parent occupation and education used in the Barratt Simplified Measure of Social
Status?’ to approximate family socioeconomic status (SES; higher values = higher SES).
Children’s weight and height were assessed at months 0, 4, 8, and 12.

Anthropometrics were calculated from weight (calibrated electronic scale to nearest 0.1 kg
in light clothing without shoes) and height (via stadiometer to the nearest 0.1 cm)
measurements following detailed protocols. Using Centers for Disease Control and
Prevention norms from 2000,26 percentage overweight (percentage that the child’s BMI was
above median for age and sex) was computed as the primary outcome measure given its
sensitivity to change throughout the BMI range.28 This sensitivity is particularly salient in
our study, as 50% of children had severe obesity (ie, BMI =120% of the 95th percentile).
Although not possible to keep assessors blind to condition, use of a standard protocol for
obtaining participants’ height and weight (eg, standardized instruction to participants,
calculating the mean of multiple measurements) ensured objective and reliable measurement
of the primary outcome. Assessors were blinded to prior heights and weights, further
protecting against assessment bias.

Based on a meta-analysis’ indicating that BMI decreases of 1.3 are associated with
improvements in cardiovascular risk factors, we created a prediction equation to convert
change in BMI to change in percentage overweight with data collected during FBT. The
prediction equation was highly accurate (/2 = .995) and showed that a BMI reduction of 1.3
was equivalent to a reduction of 9.2 percentage overweight units. Therefore, as a secondary
outcome, we selected a decrease of 9 units or more in percentage overweight from baseline
as an a priori cut point for determining clinically significant reductions in body weight.
Body mass index zscore (via the lambda-mu-sigma [LMS] method)26 is correlated with
percentage overweight and often reported in childhood obesity trials, so it was included for
comparison purposes (eg, for future meta-analyses).2°

Mediator variables were assessed throughout SFM+ and CONTROL (months 6, 8, and 10).
Child behaviors were assessed by self-report and parent report to evaluate mechanisms of
change specific to SFM+ (eTable 1 in Supplement 2). Knowledge of information presented
in CONTROL but not SFM+ was also assessed, although it was not expected to serve as a
mediator because CONTROL was anticipated to yield better specific knowledge scores but
not better outcomes than LOW or HIGH.

Statistical Power

Sample size calculations were based on an ability to detect a significant condition (HIGH vs
LOW vs CONTROL) by time (randomization at month 4, month 8, and 12-month follow-
up) interaction within the mixed-effects model with statistical power of 95% and a error rate
of .05. Assuming a standardized difference in child percentage overweight at 12-month
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follow-up between HIGH and CONTROL of 0.67, a standardized difference between LOW
and CONTROL of 0.25, and a standardized difference between HIGH and LOW of 0.42
(which were based on the anticipated weight change trajectory differences from 4 to 12
months across groups: difference of —8 in percentage overweight for HIGH vs CONTROL;
-3 for LOW vs CONTROL; and -5 for HIGH vs LOW), and a correlation in percentage
overweight between adjacent time points of 0.85, a total sample size of 148 participants
(approximately 49/group) was required. Based on our previous trial,® we anticipated an
attrition rate of approximately 37% from starting FBT to the 12-month assessment. Thus, we
needed to enroll 240 dyads to retain 165 participants (approximately 55/group) to have
sufficient power to detect expected differences at the 12-month assessment.

Statistical Analyses

The primary analyses were intention-to-treat, defined as using all available data from
randomized participants (n = 172 dyads), and were performed using linear mixed-effects
(LME) models. Treatment effects were modeled by the interaction of the fixed effects of
condition (HIGH, LOW, CONTROL) and time (month 0, 2, 4, 8, and 12). Time was treated
as a categorical variable, which allowed for the inclusion of predefined contrasts to test
whether 1 group differed from another in amount of child relative weight change from
months 4 to 12 and from months 0 to 12. Correlations in relative weight over time were
modeled using an autoregressive covariance structure. Site and sitextime effects on relative
weight were modeled as random effects to generalize treatment effects beyond the 2 clinical
sites. Missing data in the primary outcome were observed to be missing completely at
random (Little’s missing completely at random test X214 =21.23; P=.10). The LME
models used maximum likelihood estimation, thus using data from all randomized dyads
regardless of missing follow-up data. In sensitivity analyses, models were restricted to the
160 dyads (93% of randomized sample) who completed month 12 assessments to determine
whether results were similar for a “completers” approach.

To assess clinical effects, generalized LME models with a logit link determined whether
conditions differed in the proportion of children who obtained greater than or equal to 9-unit
reductions in percentage overweight from months 0 to 12. Number needed to treat (NNT)
was calculated to provide clinically meaningful effect sizes, indicating the number of
participants who must receive HIGH to yield 1 more success (ie, 1 more child to achieve >9-
unit reduction in percentage overweight) with this reduction compared with LOW or
CONTROL; the same was calculated for LOW vs CONTROL.30

Potential mediators were identified using LME models in which the mediator variable was
entered as the repeatedly measured outcome variable. For these LME models, continuous
time (months 4, 6, 8, 10, and 12) was log-transformed to model decelerating changes over
SFM+ (HIGH or LOW) or CONTROL, which provided superior model fit compared with a
linear time variable (eTable 1 in Supplement 2). For LME models with a significant
condition x time interaction (£ < .05), formal mediation was evaluated using the SPSS
PROCESS macro (IBM Corp) (eFigure 2 in Supplement 2).31 In these mediation models, the
mediator variable was the individual-varying slope score estimated from the LME; this
variable represents change in the mediator from months 4 to 12. The primary estimate from
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the mediation model is the indirect effect, which is defined as the product of the effect of
treatment on the mediator variable and the association between the mediator and the
outcome variable. Mediation is evident when the 95% ClI, constructed using 5000
bootstrapped resamples, around the indirect effect does not contain 0. The mediation effect
size is quantified using percentage mediated (ratio of the indirect effect to the total treatment
effect on child relative weight change).

Preliminary Analyses

Of the 241 parent-child dyads who began FBT, 172 (71.4%) completed FBT and were
randomized (Figure 1). No adverse events were reported. There were no significant
differences in demographic or weight measures between those randomized vs not
randomized, except for parent age (63g = 2.55; P=.01), with randomized parents being
older (mean [SD] age, 42.8 [6.3] vs 40.5 [6.3] years, respectively).

Across conditions, for all relative weight measures, there was significant change during
prerandomization FBT from months 0 to 4 (all < .001). Treatment conditions were well
balanced on demographics, weight-status variables at months 0 and 4 (randomization), and
FBT changes from months 0 to 4 (Table 1). The 3 conditions (HIGH, LOW, and
CONTROL) attended a similar number of FBT sessions. As designed, participants in HIGH
attended more maintenance sessions (mean [SD], 23.5 [7.8]) than LOW (12.5 [3.7]) or
CONTROL (10.4 [3.9]) from months 4 to 12.

Condition Effects on Child Relative Weight Over Time

The omnibus condition x time interaction on child percentage overweight was significant
(Fs 18,9 = 2.89; P=.004) and was followed by planned pairwise comparisons. Figure 2A
plots differential changes in child percentage overweight from baseline to month 12 across
the 3 conditions.

Primary Outcome.—Table 2 provides the between-group differences in percentage
overweight from months 4 to 12. Following FBT, children in HIGH had superior reductions
with a 3.37 decrease compared with LOW (95% CI, -6.15 to —-0.59; ¢=-0.38; £P=.02), and
a 6.71 decrease compared with CONTROL (95% Cl, —9.57 to -3.84; d=-0.77; £<.001).
Children in LOW showed intermediate reductions with a 3.34 decrease compared with
children in CONTROL (95% ClI, —6.21 to —0.47; d=-0.40; P=.02). Similar results were
obtained with 12-month assessment completers (eTable 2 in Supplement 2) and for BMI z
score (eTable 3 in Supplement 2). eTable 4 in Supplement 2 presents the means and standard
deviations across time for percentage overweight and BMI zscore.

Secondary Outcome.—HIGH had the largest proportion of children (n = 45 [82%]) who
achieved greater than or equal to a 9-unit decrease in percentage overweight from months 0
to 12 (Table 3 and Figure 2B). Specifically, the proportion of children in HIGH was 34
percentage points higher compared with CONTROL (95% CI, 16 to 51; < .001; NNT =
2.94), and 18 percentage points higher compared with LOW (95% CI, 1 to 34; £=.03; NNT
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=5.56). There was a difference of 16 percentage points (95% CI, -3 to 35; £=.10; NNT =
6.25) between LOW and CONTROL. The results were similar for achievement of a BMI z
score reduction of 0.25 or more from baseline (eTable 3 in Supplement 2).

Mediators of Weight Outcome.—Three parent-reported variables (monitoring and goal
setting to support child; family and home environment to support child; healthy child
behaviors with peers) showed differential change by condition (condition x time, all < .05)
and were subjected to mediation analyses. Table 4 provides a full summary of the mediation
models using these 3 variables. In separate models, all 3 were significant mediators of the
effect of HIGH vs CONTROL on child percentage overweight, with monitoring and goal
setting, family and home environment, and healthy behaviors with peers accounting for
42%, 27%, and 25%, respectively, of the superior effect of HIGH. Monitoring and goal
setting mediated the effect of LOW vs CONTROL, accounting for 50% of the superior effect
of LOW.

DISCUSSION

Limitations

This multisite RCT provides substantive information about not only dose response and
content of weight-control interventions for children with overweight and obesity, but also
mechanisms by which these interventions enhance outcomes. Following FBT, SFM+, a
multicomponent weight-control intervention with specialized content, improved child
relative weight compared with a highly credible dose-matched weight-management
education intervention. Further, the higher dose of SFM+ resulted in the greatest child
percentage overweight reductions. These findings are consistent with learning research
suggesting that frequent opportunities to receive feedback on desired behaviors aid in
acquisition and use of these behaviors.

Mediational analyses show that behavioral and socioenvironmental components of SFM+
yielded the enhanced child weight outcomes. Specifically, continued monitoring and goal
setting mediated children’s weight outcomes, consistent with findings from the adult
literature.32 Our findings that family support and healthy behaviors with peers mediate
children’s treatment outcomes also extend laboratory and observational research findings.33
Family and peers play a crucial role in establishing healthy home and social environments
that encourage children to engage in ongoing weight-control behaviors, and their social
support should be viewed as a key treatment component.11.12:34 Gjven that social neglect or
rejection of children with overweight and obesity starts in early childhood,33intervening in
early to middle childhood through family-based treatment that incorporates social targets
may be particularly important, as social (eg, more peer influence) and physiological (eg,
puberty) issues could make later intervention more challenging.

Limitations include that this trial was conducted in an academic research setting and
warrants replication in other settings (eg, primary care, community). Our innovative study
design enabled testing of both dose and content of SFM+ and CONTROL. Funding
resources prevented including a high-dose CONTROL condition that could have further
disentangled dose and content effects, but the lower-dose SFM+ vs CONTROL findings do
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suggest content effects. Offsetting limitations is the large sample, with diversity across race,
ethnicity, and SES.

Conclusions

Our findings provide empirical confirmation of USPSTF recommendations that childhood
obesity treatment programs include comprehensive, intensive behavioral interventions (=26
hours), with higher dose evidencing greater outcomes.# Enhanced social facilitation
maintenance, especially at higher doses, improves weight outcomes, consistent with learning
theory.10:35 Enhanced social facilitation maintenance extends opportunities to practice
behaviors acquired during FBT and promotes learning new skills (eg, peer engagement) and
management of food and activity cues across more contexts of children’s lives to help them
engrain healthier eating and activity habits. More than 80% of children in the higher-dose
SFM+ achieved clinically significant levels of weight change at 12 months, compared with
less than 50% in CONTROL. Given the epidemic of children affected by obesity, to increase
treatment access, there is an urgent need to translate effective family-based weight-
management interventions, like SFM+, into routine clinical care.36

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points

Question: Does treatment designed to strengthen healthy dietary and physical activity
habits (enhanced social facilitation maintenance) in children produce better weight loss
outcomes than a control condition, and does a higher dose of this treatment provide
additional benefits?

Findings: In this randomized clinical trial, 172 parent-child dyads were assigned to 1 of
3 32-week interventions following 16 weeks of family-based behavioral weight loss
treatment. The 32-week sessions of enhanced social facilitation maintenance
demonstrated better weight outcomes than 16 sessions of enhanced social facilitation
maintenance and the control condition.

M eaning: This study provides empirical support that higher-dose and specialized
treatment content designed to help families maintain weight-control behaviors following
family-based behavioral weight loss treatment enhances weight outcomes.
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1102 Families contacted clinic

736 Excluded
85 Parents did not meet inclusion criteria
187 Children did not meet inclusion criteria
464 Decided not to participate

i

366 Attended orientation

61 Excluded
6 Children did not meet inclusion criteria
55 Decided not to participate

A\

305 Participated in clinical
and baseline assessments

64 Excluded
6 Parents did not meet inclusion criteria
3 Children did not meet inclusion criteria
55 Decided not to participate

\J

241 Entered FBT (month 0)

69 Excluded
58 Dropped out of FBT
23 Time or time constraints
21 Lack of interest
5 Parent/child non-study-related
medical issues
> 1 Relocated
8 Unknown (lost to follow-up)
11 Not randomized
7 Time or time constraints
1 Parent non-study-related medical issues
1 Relocated
2 Unknown (lost to follow-up)

172 Randomized (month 4)

59 Randomized to HIGH 56 Randomized to LOW 57 Randomized to

CONTROL
A4 , 4 \4
Month 12 assessment Month 12 assessment Month 12 assessment
55 Completed 54 Completed? 51 Completed?
4 Did not complete 2 Did not complete 6 Did not complete

Figure 1.
Study Participant Flow

CONTROL indicates weight management education condition; FBT, family-based
behavioral weight loss treatment; HIGH, enhanced social facilitation maintenance (32

Page 14

sessions of enhanced social facilitation maintenance); and LOW, enhanced social facilitation

maintenance (16 sessions of enhanced social facilitation maintenance).
aFor 1 assessment, only child data were collected.
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Randomization

01 Intervention
- ® CONTROL
) o Low
% -5 ® HIGH
S
& -10
= <151
S
é -20-
S
'25 T T T
0 4 8 12
Time From Baseline, mo
100 -
15
o
c
% 50 -
=
()
254
0-
CONTROL LOW HIGH
Intervention

Figure 2.
Treatment Effects on Percentage Overweight and Proportion of Children Achieving

Clinically Meaningful Weight-Loss Targets.
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CONTROL indicates weight management education condition; HIGH, enhanced social
facilitation maintenance (32 sessions of enhanced social facilitation maintenance); and
LOW, enhanced social facilitation maintenance (16 sessions of enhanced social facilitation
maintenance). A, Mean and 95% CI for reductions in percentage overweight are shown. B,
percentages and 95% ClI in percentage overweight are shown.

Figure 2A. Change in percentage overweight from baseline.

Figure 2B. Percentage of children achieving clinically meaningful weight loss targets
(percentage overweight =8 units from 0-12 months)
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Table 1.

Page 17

Participant Demographic Characteristics at Baseline and Relative Weight at Baseline and Randomization

Mean (SD)

Variable All Groups(n=172% HIGH (n=59% LOW (=562 CONTROL (n =572
Child age, y 9.4 (1.3) 9.5 (1.3) 9.4 (1.2) 9.5 (1.3)
Parent age, y 42.3 (6.4) 42.3(6.7) 42.1 (6.5) 425 (6.0)
Child race/ethnicity, %

White non-Hispanlc 63.4 61.0 64.3 64.9

White Hispanic 7.6 5.1 7.1 10.5

African American 22.1 23.7 23.2 19.3

Other or multiple races 7.0 10.2 5.4 5.3
Child sex (female, %) 61.6 62.7 64.3 57.9
Family sesh 44.0 (10.2) 42.2 (10.5) 44.4(10.3) 45.4(9.8)
Parent BMI (baseline, month 0) 37.9(9.49) 38.5(10.2) 39.3(10.4) 36.0 (7.0)
Child BMI percentile category (baseline, month 0)

Overweight (85.0th-94.9th percentile), % 9.9 11.9 8.9 8.8

Obesity (100%-120% of the 95th percentile), % 40.1 30.5 46.4 43.9

Severe obesity (=120% of the 95th percentile), % 50.0 57.6 44.6 47.4
Child percentage overweight

Baseline (month 0) 64.2 (25.2) 67.0 (25.8) 64.0 (26.2) 61.3(23.7)

Randomization (month 4) 50.8 (26.1) 54.1 (26.8) 50.8 (25.7) 47.3 (25.7)

Change over FBT (months 0-4) -13.4(8.1) -12.9(7.7) -13.2(9.2) -14.0 (7.5)

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); CONTROL, weight management
education condition; FBT, family-based behavioral weight loss treatment; HIGH, 32 sessions of enhanced social facilitation maintenance; SES,

socioeconomic status.

a . R
The sample sizes reflect those at randomization.

Barratt Simplified Measure of Social Status, parent report: scores could range from 8 to 66, with higher numbers indicating higher SES
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Table 2.

Between-Group Difference in Child Percentage Overweight (Change From Month 4 to Month 12)

Comparison Estimate (95% CI)a P Value Cohen db

HIGH vs CONTROL  -6.71 (-957t0-3.84) <001  -0.77
LOWvs CONTROL ~ -3.34 (-6.21t0-0.47) .02  -0.40
HIGH vs LOW -337(-615t0-059) .02  -0.38

Abbreviations: CONTROL, weight management education condition; HIGH, 32 sessions of enhanced social facilitation maintenance; LOW, 16
sessions of enhanced social facilitation maintenance.

a . . - S . . . .
A negative estimate indicates that the treatment condition identified first had larger weight reduction over the period specified than the treatment
condition identified second.

bCohen d’is calculated as (mean] — mean2)/SDperiod
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Table 3.
Between-Group Difference in Percentage of Children Achieving Clinically Meaningful Weight Loss Target
(Month 0 to Month 12)a

Comparison Percentage Point Difference (95% CI) P Value Number Needed to Treat
HIGH vs CONTROL 34 (16 to 51) <001 294
LOW vs CONTROL 16 (-3 to 35) .10 6.25
HIGH vs LOW 18 (1to 34) .03 5.56

Abbreviations: CONTROL, weight management education condition; HIGH, 32 sessions of enhanced social facilitation maintenance; LOW, 16
sessions of enhanced social facilitation maintenance.

a. . . Lo . .
Defined as greater than or equal to 9-unit reduction in percentage overweight from baseline.
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Table 4.

Mediators of Maintenance Treatment Differences in Percentage Overweight Outcomes

Mediator Variable and Treatment Contrast  Path A% Path8° Pathc®  Pathc®  Path AB (95% CI)® % Mediated’

Monitoring and Goal Setting to Support Child

CONTROL vs LOW -0.90 -0.89 (-1.79t0-0.29) 50

0209 3079 1799

CONTROL vs HIGH -1.42 (-2.57 t0-0.59) 42

0489 2939 1929 3337

Family and Home Environment to Support Child

CONTROL vs LOW 0.09 -2.42 -1.51 -0.21(-0.78ta0.05) NA

1729

CONTROL vs HIGH -0.88 (-1.66 t0-0.34) 27

0159 5759 2389 3259

Healthy Child Behavior With Peers

CONTROL vs LOW 0.14 -1.86 -0.25(-1.03t0 0.03) NA

1729 1987

CONTROL vs HIGH -0.86 (-1.76 t0-0.27) 25

0269 3349 2539 3399

Abbreviations: CONTROL, weight management education condition; HIGH, 32 sessions of enhanced social facilitation maintenance; LOW, 16
sessions of enhanced social facilitation maintenance; NA, not applicable.

aPath A is the effect of treatment on changes in the mediator variable from month 4 to month 12.
bPath B is the effect of change in the mediator on change in the weight outcome.

cPath C’ is the direct effect of treatment on weight outcome, when accounting for the mediated effect.
dPath C is the total effect of treatment on the weight outcome.

ePath AB is the product of paths A and B and represents the indirect (mediated) effect

fPercentage mediated is the ratio of the indirect effect (path AB) to the total effect (path C) and is shown only for statistically significant indirect
effects as determined by 95% CI.

Ipe 05.
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