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Summary
Background: Scant data exist on weight loss interventions for youth with intellectual disabilities
(ID).

Obijective: To compare weight loss among youth with ID randomized to a 6-month, family-based
behavioural intervention (FBBI) or a waitlist and to compare weight loss among youth who
completed a 6-month maintenance (FBBI-M) intervention to a control group (FBBI-C).
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Methods: Youth with ID and overweight/obesity, aged 14-22 years, were randomized to the
FBBI or to a waitlist and subsequently randomized to a maintenance intervention or a control
group. Sessions were held weekly during the FBBI and biweekly during the FBBI-M. Using
an intention-to-treat approach, we used linear mixed models to test differences in the change in
weight and in BMI from the start of FBBI.

Results: The 24 participants who received the FBBI lost, on average (SE), 5.1 (1.1) kg (P < .001)
over 6 months. The 13 participants who were waitlisted gained, on average (SE), 1.2 (1.6) kg over

the 6-month waiting period. At 12 months, those who received FBBI-M lost, on average (SE), 4.4

(1.7) kg more than those who received FBBI-C (-7.6 vs —3.2 kg, ~-value = .008).

Conclusion: Participation in an intensive FBBI for weight loss with ID was efficacious, and
continued participation in a maintenance intervention yielded additional weight loss.

Keywords

family-based behavioural intervention; intellectual disabilities; randomized control trial; weight
loss; youth

1| INTRODUCTION

Obesity prevalence among children and youth with intellectual disabilities (ID) exceeds
that observed in children with typical development.1~* Children with ID live in the same
obesogenic environment as children with typical development but may have additional risk
factors for obesity due to alterations in body composition,® impairments in motor skills,®
barriers to physical activity,”8 food selectivity® and use of medications associated with
weight gain.10 Furthermore, prevention of adult obesity and associated chronic disease is
essential to ensure individuals with ID are able to live in the least restrictive environment
possible.

Children with ID are typically excluded from paediatric weight loss trials, and weight loss
studies that focus specifically on youth with ID are few. Two retrospective chart reviews
in youth with developmental disabilities have reported improvements in BMI111.12 put are
limited by the lack of a defined study protocol. Randomized controlled trials (RCT) of
weight loss in children with ID are few!3-15 and, with one exception13 do not address
weight maintenance following weight loss.

Given the high obesity prevalence and lack of weight loss trials for this vulnerable
population, developing specifically tailored weight loss programs is imperative. Although
multi-component family-based approaches that include diet, physical activity (PA) and
behaviour modification have demonstrated their effectiveness in childhood obesity treatment
among families of children with typical development,16-18 these interventions have not yet
been adapted for youth with ID. One of the few controlled, multi-component weight loss
interventions for young adults with 1D found that those enrolled in a 14-week trial using
behaviour modification techniques lost more weight than did waitlisted participants, with
evidence for continued weight loss during a 5-week maintenance period.3 Two systematic
reviews conducted in 201412 and 201820 identified only three additional controlled, multi-
component interventions; however, one lacked a control group,2! and one compared the
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intervention to a historical control group.22 The third study, a small short-term RCT
targeting PA and nutrition that leveraged technology, showed promising results.1® The 2014
systematic review of lifestyle interventions targeting body weight or body composition
among youth with ID concluded that while there were some promising findings, selection
factors and other methodologic deficiencies emphasize the need for further research.1®

In our previous study of 21 youth with Down syndrome who were randomized to either a
family-based behavioural intervention (FBBI) or a nutrition education-only program in a 6-
month 16-session intervention, we found that youth who received the FBBI lost significantly
more weight than those who received the education-only intervention.14 Considering the
success of this trial, we sought to broaden the population to include a more heterogeneous
sample of youth with ID and to evaluate the efficacy of a FBBI intervention and a weight
maintenance program. Accordingly, the aims of the present study were to: (a) compare
weight loss among youth with ID randomized to a 6-month FBBI to a waitlist control

group and (b) compare weight loss among youth who completed a 6-month maintenance
(FBBI-M) intervention to a control group (FBBI-C).

2| METHODS

2.1| Participants

This RCT, a family-based weight loss intervention for youth with intellectual disability
(Health U) (NCT02033642), was conducted in two waves between February 2014 and
January 2018. In the first wave, the intervention was carried out at two sites, one in

Central Massachusetts and one in the Boston area. In the second wave, the intervention
again took place at the same site in Central Massachusetts, and a second site was

added in northeastern Massachusetts. Participants were recruited through mailed flyers,
postings by disability-related organizations and physician referrals. Participants with 1D
met the following inclusion criteria: age 14—-22 years; ID as defined by a score of <75 on
standardized 1Q and adaptive functioning assessments; overweight or obesity as indicated by
body mass index (BMI) =85th percentile for age and sex (CDC) for those ages <20 years

or BMI =25 for those ages =20 years and living at home with at least one caregiver who
was willing to attend sessions. The age range was chosen to include youth who would have
the cognitive, social, behavioural and verbal skills to participate in a group intervention with
peers.

Exclusion criteria included orthopaedic or cardiac conditions that would preclude
participation in PA, insulin-dependent diabetes, uncontrolled seizure disorder, chronic
gastrointestinal disease, Prader-Willi syndrome, unwillingness to wear an accelerometer,
and recent history of disruptive, inappropriate or dangerous behaviour. The protocol was
approved by the University of Massachusetts Medical School Institutional Review Board.

2.2 | Enrollment

Families were screened over the telephone and attended an eligibility visit which included
height and weight measurements, 1Q testing (Kaufman Brief Intelligence Test, second
edition?3), and a parent interview to assess adaptive behaviour (Vineland Adaptive Behavior

Pediatr Obes. Author manuscript; available in PMC 2022 November 01.
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Scales, second edition?4). In approximately one-half of the cases, where adolescents had
received an 1Q and/or adaptive functioning assessment completed by a qualified provider
within 3 years, we used these reports to confirm the presence of ID in lieu of additional
testing to reduce participant burden. For the other participants that we assessed, the mean
(SD) 1Q Composite standard score was 53.1 (12.2) and the mean (SD) Adaptive Behavior
Composite score was 63.4 (4.7). Eligible participants provided assent, and legal guardians
provided written informed consent. At the subsequent pre-randomization enroliment visit,
a registered dietitian nutritionist (RDN) met with each participant and parent to obtain a
diet history and estimate of usual PA. The RDN developed an individualized picture-based
Healthy Eating Plan (HEP) that was previously developed to promote gradual weight loss
in our study of youth with Down syndromel4 and modified for this study to simplify the
concept of discretionary calories.2®

Randomization and follow-up

Following enrollment, participants were randomly assigned to receive FBBI immediately
or were waitlisted to receive FBBI in 6 months (Figures 1 and 2). All study participants
received the 6-month FBBI, and at its completion, were randomly assigned to receive
either the 6-month maintenance intervention (FBBI-M) or no further treatment (FBBI-C).
All participants were then followed for an additional 6 months. In sum, participants who
were randomly assigned to receive FBBI immediately were scheduled to participate in

the trial for 18 months; those who were waitlisted were scheduled to participate for 24
months. Intervention staff were blinded to the FBBI-M or FBBI-C assignments until the
families were notified. The randomization schedule was prepared by the trial biostatistician
in advance of the first eligible participant being enrolled into the trial. Randomization was
stratified by wave and by site.

Family-based behavioural intervention (FBBI)

The FBBI was based upon evidence-based obesity interventions for children with typical
development?6:27 and was comprised of inperson group (ie, multiple families) nutrition and
PA education sessions with separate parent-only training in behavioural strategies, individual
counselling sessions with each family to monitor weight status and discuss dietary and
lifestyle challenges and brief weekly phone calls with parents to address their questions

and concerns. Educational strategies were adapted for youth with ID and included visual
supports (eg, images of food items, food labels, physical activities, etc.), simplified language
and messaging, consistent instructions and engaging hands-on activities.1* The behavioural
strategies, based on social cognitive and behaviour theory, were used to help guide decision-
making, generate positive expectations, provide motivation and direct pathways for change
and increase child self-efficacy toward continued adherence to healthful dietary choices and
diverse forms of PA. Participants were provided individualized tools, including a HEP and a
tracking sheet to monitor daily food intake and PA. The HEP and tracking sheets displayed
the number of servings from each food group recommended per day, using visuals to depict
servings and food groups.

Delivered over 6 months, the FBBI consisted of eighteen 90-minute group educational
sessions and six 30-minute individual counseling sessions (total weekly sessions = 24).

Pediatr Obes. Author manuscript; available in PMC 2022 November 01.
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Group sessions occurred 3 weeks per month, and individual sessions occurred once per
month. Group sessions, each with two to five participants and their parent(s), provided: (a)
RDN-led hands-on nutrition and PA education for participants and their parents together
(45 minutes total); (b) lifestyle coach-led, parent-only behavioural training, supported by
weekly home-based assignments to help parents translate knowledge into actual diet and
PA behaviour change at home (45 minutes total) and (c) RDN- and research assistant-led
participant-only PA games and taste-tests of healthy foods (45 minutes, while parents met
with the lifestyle coach).

The parent-child nutrition and PA education sessions and materials were adapted to meet
the learning and literacy needs of the youth with ID. Instructions were kept simple and
short and lessons included demonstrations by staff and games. Materials were modified to
meet the literacy needs of youth with ID and relied on visuals, such as food models and
packages. The parent-only behavioural training sessions provided training on supportive
evidence-based behavioural procedures, including tracking their child's daily servings of
food and daily PA via pedometer step counts and PA duration, setting clearly quantifiable
weekly goals to facilitate diet and PA improvements and reduce screen time, engaging

in planning and decision-making with their child (eg, planning meals, making shopping
lists, scheduling PA), altering stimulus control (eg, making physical changes to the home
environment, posting schedules) to cue healthy behaviours and increasing motivation and
providing praise and other forms of reinforcement for lifestyle change. The lifestyle coach
called parents midweek to check on diet and PA tracking, weekly homework and to answer
any questions that had arisen. While the parents were in behavioural training sessions with
the lifestyle coach, the participants met with the RDN and research assistant to participate
in games involving PA and a taste test of healthy foods and snacks, which were typically
aligned with the nutrition lesson for the week.

One FBBI session each month was delivered as an individual session devoted to nutrition
and behavioural counseling with participants and their parents. In these sessions, co-led by
the RDN and lifestyle coach, the participant’s monthly weight status and progress were
discussed. Minor changes to the servings of foods allocated on the HEP were made when
appropriate. In addition, challenges solicited or identified by the participant or parent, such
as difficulty using the HEP, selective eating and motivational difficulties, were discussed
with suitable recommendations for change.

Maintenance intervention (FBBI-M)

The FBBI-M was implemented upon completion of the FBBI. Similar in format to the

FBBI intervention, the FBBI-M was conducted with one to three participants and their
parents in 12 bi-weekly sessions over a 6-month period. Sessions alternated between a
90-minute group session and a 30-minute individual session. Modelled after Wilfley et al 28
the behavioural training component was focussed on strategies to facilitate continued weight
loss or weight maintenance. Parent training topics included relapse prevention and recovery
methods, development of peer and community support networks and refresher content from
the original FBBI intervention on selected behavioural skills. The alternating individual
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session provided nutrition and behavioural counseling to participants and their parents, as in
the original FBBI intervention.

Control groups

The waitlist and the control (FBBI-C) groups had no contact with the project team during
the 6-month waiting period and the 6-month follow-up period, respectively.

Fidelity of the Interventions

Intervention fidelity was assessed by checklists developed from the operations manual,

as the percentage of correctly executed steps. Assessments were primarily through
interventionist self-evaluation but included some independent observations of the sessions.
The average fidelity was 98% (range, 60%-100%) for individual FBBI sessions, 98% (range,
67%-100%) for nutrition and PA education sessions and 99% (range, 83%-100%) for parent
training sessions.

Infrequent departures from fidelity were primarily in the form of omitted protocol steps (eg,
not collecting participant homework, etc.), rather than incorrect application of procedures.
Low fidelity was scored in only three sessions in both the individual FBBI sessions and the
nutrition and PA education sessions (0.9% and 1.8% of the sessions, respectively). During
these sessions, the total protocol steps assessed ranged between three to six steps, thus,
omitting one or two steps caused fidelity percentages to drop substantially. It is important to
note that 92% of the sessions were scored at 100% fidelity.

Outcome Measures

The primary outcome measure of weight and the secondary outcome measure of BMI were
recorded at the time of trial entry, at the start of the FBBI, at the time of randomization

into FBBI-M or FBBI-C and subsequently at the start and end of the follow-up period.
Weight was measured twice on a Seca digital scale (or more, if measures differed by 0.1
kg). Height was measured twice on a Seca stadiometer (or more, if measures differed >1.0
cm); participants wore light clothing and no shoes. In total, participants who were assigned
to receive the FBBI immediately had four weight and height measurements, whereas those
who were waitlisted had five weight and height measurements. Anthropometric measures
were used to calculate BMI (kg/m?2); we used BMI rather than BMI z-score because the
participants included adolescents and young adults (with some adolescents turning 20 years
of age over the course of the study), and a mixture of measures could not be analysed.

Statistical analyses

Using estimates from our pilot study,1# a sample size of 48 participants (including a 20%
dropout rate) was determined to detect a difference in 6-month mean (SD) change in

BMI between FBBI and waitlist of 1.5 kg/m? [loss of 1.3(1.8) kg/m? vs gain of 0.2(1.2)
kg/m?] with 80% power at a two-sided 5% significance level. Analyses followed a modified
intention-to-treat approach which included all eligible participants who had one or more
post-randomization weight measures. The primary outcome measure was change in weight
from the start of the FBBI. After verifying the appropriateness of distributional assumptions,
linear mixed models estimated trial outcomes. The models included two fixed effects

Pediatr Obes. Author manuscript; available in PMC 2022 November 01.
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(assigned arm and target time point), the corresponding cross-product terms and three
additional covariates (age, sex and weight) that were observed to be imbalanced between
the arms at the start of the FBBI. An autoregressive (AR [1]) covariance structure was used
to characterize the interdependence of the measurements over time as this structure yielded
the smallest AIC and BIC relative to models with alternative covariance structures. Adjusted
mean differences were assessed for statistical significance using linear contrasts. Change in
BMI was analysed in an identical manner, except that BMI at the start of the FBBI was used
as the covariate in place of weight. In subgroup analyses, changes in weight and in BMI
were assessed separately in both females and males. All statistical analyses were carried out
using SAS 9.4 (SAS Institute Inc., Cary, North Carolina), and results with P-values <.05
deemed statistically significant.

3| RESULTS

Participant enrollment began on February 20, 2014 and was completed on December 21,
2015. Of the 31 eligible participants who were randomized, four dropped out shortly after
enrollment and yielded no follow-up data; the remaining 27 (87.1%) were included in

the present analyses. Despite the trial not achieving its recruitment goal, the greater than
expected weight loss among participants who received the FBBI resulted in the present trial
having 87% statistical power for its change in weight comparison between the FBBI and
waitlist groups. The average age of the participants was 18 years, ranging from 14 to 22
years. One-third were male, all were white and one identified as Hispanic or Latino. Fifteen
of the 27 participants had Down syndrome. Over 75% of parents were married or living
with a partner, and only one parent did not have some college or higher education. Two
participants were taking atypical anti-psychotic medications: one in the delayed treatment
group and one in the intervention group. The mean (SD) weight, height and BMI of the
participants at the time of starting their FBBI were 80.8 (24.2) kg, 154.4 (14.7) cm and 33.5
(7.0) kg/m?2, respectively. The distribution of participant characteristics in the four random
assignment groups at the start of their FBBI is shown in Table 1. The average attendance rate
was 89% for the FBBI, and the maintenance intervention had an average attendance rate of
94%.

The 13 waitlisted participants increased their weight, on average (SE), by 1.2 (1.6) kg over
their 6-month waiting period (P-value = .45, Figure 3 inset). During the same concurrent
6-month period, the 14 participants who received immediate FBBI significantly reduced
their weight, on average (SE), by 3.5 (1.5) kg (P-value = .021, Figure 3 inset). This resulted
in a significant net difference of 4.8 (2.2) kg in favour of the FBBI (P-value = .034).
Despite their initial mean increase in weight, once the 10 remaining waitlisted participants
received the FBBI; they significantly lost weight, which on average (SE) was 6.7 (1.7) kg
(P-value <.001, Figure 3 inset). Three participants withdrew during the FBBI, one was to
have received FBBI-M and two were to have received FBBI-C. Aggregating the data from
the 24 participants, all of whom received FBBI, weight loss over 6 months was, on average
(SE), 5.1(1.1) kg (P-value <.001, second and third rows in Table 2 and Figure 3).

The 12 participants who received the maintenance intervention (FBBI-M) exhibited further
weight loss in comparison to the 12 participants who received no further treatment (FBBI-
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C) and whose mean weight increased (Figure 3). At 12 months, those who received the
maintenance intervention (FBBI-M) lost, on average (SE), 4.4 (1.7) kg more than those

who received no further treatment (=7.6 vs —3.2 kg, P-value = .008, Table 2). During the
follow-up period, from 12 to 18 months, both groups gained approximately 1 kg, on average.
However, relative to the start of the FBBI, participants who received the maintenance
intervention (FBBI-M) lost an average (SE) of 6.1 (1.2) kg over 18 months compared to a
2.6 (1.2) kg loss among those who received no further treatment [mean (SE) difference of
3.5(1.7) kg, P-value = .039]. The BMI results closely mirrored the weight results (Table 2).
In brief, the average (SE) BMI increased among those who waited to receive the FBBI but
was significantly reduced by 2.8 (0.8) kg/m? once they received the FBBI (P-value <.001). A
further reduction in mean BMI was observed during the maintenance intervention in contrast
to a mean increase in BMI among those who received no further treatment. The subgroup
analyses revealed that, despite females weighing less and having lower BMI than males,
both females and males experienced similar weight loss and changes in BMI (Tables S1A, B
and S2A, B). No adverse events attributable to the intervention occurred.

4| DISCUSSION

Despite recommendations by the US Preventive Services Task Force that youth with
overweight or obesity be referred to evidence-based multi-component weight loss
interventions,? few interventions have been adapted and evaluated to determine their
efficacy for youth with ID. Our family-based intervention for weight loss for youth with ID
was efficacious, and continued participation in a maintenance intervention yielded additional
weight loss.

This RCT adds to a relatively small body of experimental research on weight loss in youth
with ID. Over 40 years ago, Rotatori and Swtizky conducted one of the only controlled
multi-component interventions for 12 young adults with 1D and six waitlisted participants.13
Their 14-week intervention yielded higher rates of weight loss in the intervention group
compared to the waitlist group. Continued weight loss was seen in a 5-week maintenance
component that followed the primary intervention. Another study which included a 10-week
study of 17 youth in New Zealand did not demonstrate any improvements in weight
indicators.2! In a pilot study, Ptomey el al found that weight loss was achieved on both

a conventional diet and enhanced stoplight intervention, both of which used computer tablets
as a weight loss tool for tracking and engagement for adolescents with IDD.1°

Family-based behavioural weight loss interventions have been used successfully to reduce
obesity in children with typical development.26:30 Research on family-based interventions
adapted for youth with ID is limited, but these adaptations are essential to meet the cognitive
needs of the population.3! We previously demonstrated the efficacy of adding parent training
in behavioural procedures designed to facilitate lifestyle change at home to a nutrition and
PA education program adapted for youth with Down syndrome that included individually
prescribed diet plans. The combined program showed promising levels of weight loss at 6
months and weight maintenance at 12 months follow-up, compared to the program without
parent training.14

Pediatr Obes. Author manuscript; available in PMC 2022 November 01.
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The results of the present trial support the translation of the family-based weight loss
intervention strategies that were developed for children with typical development and their
parents26:27:30.32 for adolescents with 1D. As in our previous trial with youth with Down
syndrome, 4 the current intervention consisted of educational and behavioural programming
with supporting materials tailored to the cognitive, literacy and behavioural needs of youth
with ID. The present trial also evaluated an extended intervention aimed at promoting
continued weight loss or weight maintenance, which resulted in additional weight loss,
albeit less than the intensive portion of the intervention.

This intervention study had several noteworthy strengths. First, the low rate of attrition

and high level of attendance suggest high levels of engagement of both participants and
parents. Second, the program was adapted to address the unique needs of the population,
including use of visual supports, clear and plain language, highly interactive small group
activities, strategies to promote active participation and social interaction and reinforcement
strategies to increase motivation for lifestyle change. Third, the HEP was based on servings
from the food groups, allowing parents to track their child's food intake without monitoring
calorie intake. Fourth, the intervention was designed to facilitate parent and participant
transfer of session-based education to actual daily behaviour change at home. Finally, social
support was established among parents in group activities during sessions, which may have
reinforced some of their efforts.

A few limitations are also noted. Although we tracked weight loss, we did not collect
information on metabolic health (eg, lipids, glucose, blood pressure, etc.), so we are

unable to assess any benefits to cardiovascular risk factors. Further, the lack of participant
diversity limits the generalizability of the results. In conducting this efficacy study, we
actively recruited in two urban and suburban areas, each with ethnically and racially
diverse populations of families with children with ID. The long process of recruiting and
implementing the study with families was beneficial in that it revealed several barriers

to what we had hoped would be broader participation. Important barriers included: (a)

the requirement that families travel weekly to the study locations, which were not readily
accessible by public transportation; (b) our lack of inclusion of ethnic foods in our handout
materials and activities; (c) English-only oral presentations and written materials and (d) the
in-session and at-home time commitments of the study. In future research, these barriers
may be addressed by: (a) holding sessions in local community centres or via telehealth;

(b) providing free transportation; (c) including traditional diets and foods in the nutrition
sessions and supplemental materials; (d) employing dietitians and lifestyle coaches who
are fluent in, and can present in, different languages; (e) translating written materials into
other languages; (f) offering child care for siblings not in the study and (g) providing other
resources for parents to have the time and support to participate in the study. Although many
of these additions and modifications would have been difficult to implement, future studies
should strive to meet these needs. Participant time commitment was substantial, which may
also limit generalizability, as families who had the resources and time may have been more
likely to participate. In addition, it is not clear if improved outcomes associated with the
FBBI-M condition were due to the maintenance-tailored programming or due simply to
extended intervention time. Finally, it is not clear the extent to which the social aspects of
this in-person, group program influenced lifestyle change.
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5| CONCLUSIONS

The present study provides evidence that a family-supported weight loss intervention can
yield weight loss for youth with ID. Weight loss was improved further when participants
underwent a 6-month maintenance intervention. Evidence-based weight loss interventions
are urgently needed to address the unique cognitive, literacy and behavioural needs of youth
with ID and to promote active transfer of learning from intervention sessions to home.
Educational and behavioural strategies combined with the social support offered by bringing
participants and their parents together to learn about healthy lifestyle change appear to be
an effective approach for promoting weight loss in a healthy manner in youth with ID.

In this study, the intervention was adapted for individuals with ID, which likely allowed
participants of varying literacy and cognitive abilities to engage fully. Future adaptations
could investigate the efficacy of such adaptations when applied to commercially available
weight-loss programs. Our intervention included both participants and their parents; future
research should evaluate whether outcomes would be similar if the youth were not present
(ie, parent-only intervention),18 or when provided to adults with 1D who live independently.
The intervention should be tested with participants that represent diversity of socioeconomic
status, race and ethnicity, with potential alterations made to the HEP to reflect foods and
preferences of different cultures. The intervention could also be tested to assess feasibility
for implementation in community, school, residential and other settings.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Assessed for eligibility (n= 62)

Excluded (n=31)

+ Not meeting inclusion criteria (n=20)
+ Declined to participate (n=10)

+ Other reasons: Lost contact (n=1)

[ Enrollment ]

.

Random Assignment (n=31)

l

Allocation

I

Allocated to waitlist FBBI (n=15)
+ Withdrew prior to receiving the FBBI
1 parent iliness, 1 scheduling (n=2)
+ Withdrew during the FBBI
1 declined further participation, 1

Allocated to immediate FBBI (n=16)
+ Withdrew prior to receiving FBBI
1 scheduling, 1 health crisis (n=2)

l scheduling, 1 school transfer (n=3)*

|

Follow-Up
Completed FBBI and underwent random

. Completed FBBI and underwent random
assignment (n=14)

assignment (n=10)

}

!

|

!

Assigned to Assigned to Allocation Assigned to Assigned to
FBBI-M (n=7) FBBI-C (n=7) FBBI-M (n=5) FBBI-C (n=5)

l l Follow-Up $
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] intention-to-treat Intention-to-treat
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data only (n=2)*

*Of the 3 participants who withdrew during the FBBI, 1 was to have received FBBI-M and 2 were to have
received FBBI-C. All 3 participants provided data during the 6-month waitlist period.

FIGURE 1.

Screening, randomization and follow-up. Participants were informed of their assignments
(allocation) at two stages: after their enrollment visit (immediate FBBI or waitlist FBBI)
and the week of their final counseling session during the FBBI (FBBI-M or FBBI-C [ie, no

further treatment])
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FBBI-C Follow-up
@

X
Waitlist FBBI
>

FBBI-M Follow-up
@— X
R
FBBI-C Follow-up
L X
FBBI
FBBI-M Follow-up
L X
0 6 12 18 24
Study Time (months)
FIGURE 2.

Study timeline. Participants were randomly (R) assigned to FBBI () immediately or
waitlisted (@) for FBBI (%). At completion of their FBBI, participants were randomly

(R) assigned to either FBBI-M (H) or no further treatment (FBBI-C [¥]). Subsequently, all
participants were followed (@) for an additional 6 months
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FIGURE 3.

Adjusted mean weight (95% confidence interval) over time from start of FBBI. Shows
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significant weight loss from FBBI (—). Further loss from FBBI-M (---) compared to FBBI-
C (.......). Inset shows weight gained among waitlisted (--- —6 to 0 months) and loss after

FBBI (—0 to 6 months)
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