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Article Summary: For children with obesity, a guided self-help treatment provides similar outcomes to a more intensive group intervention, but in less time and with 
less cost.

What is known: Family-based Behavioral Treatment (FBT) for pediatric obesity is staff and time intensive (weekly groups and behavioral coaching). A guided self-
help FBT (gshFBT) can provide the same information but in short visits every other week provided to the individual parent-child dyad. 
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What this study adds: gshFBT is noninferior to FBT on child weight loss but is provided in less time and with less cost. gshFBT could be used to provide weight 
loss programs to a greater proportion of the families in need.
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Abstract 

Background and Objective. Family-based Behavioral Treatment (FBT) for children with obesity is provided in weekly parent and child groups over 6 months. A 
guided self-help FBT program (gshFBT) provides the same content to the dyad in short meetings. Both interventions provide the same content, however, gshFBT 
provides this content in less time (FBT=23 hours, gshFBT=5.3 hours). The study aimed to evaluate whether gshFBT is noninferior to FBT on child weight loss and 
cost-effectiveness.
Methods. 150 children between the ages of 7.0 and 12.9 years with a BMI between the 85th and 99.9th percentile and their parent were recruited and randomized to a 
6-month program of gshFBT (n=75) or FBT (n=75) and were followed 12-months post-treatment. 
Results. 150 children (mean age=10.1 yrs, 49% female, mean BMIz=2.09) and their parent (mean age=41.5 yrs, 87% female, 45% Hispanic, 37% White non-
Hispanic, 9.7% Asian, 4.8% Black, 7.3% Other) were recruited from the San Diego Metropolitan area. Joint LME models showed that gshFBT was noninferior to 
FBTon child weight loss (∆BMIz =-0.02 (90%CI -0.08-0.05, p=0.65); ∆ BMIp95% = -1.57 (90%CI –4.46-1.31, p=0.28)) and cost less (cost/dyad gshFBT=$1,498; 
FBT=$2,775).
Discussion. The gshFBT program provided similar weight losses for children, with less contact hours and with lower cost than FBT. The reduced time and ease of 
scheduling for the family in gshFBT will allow for an increased reach of treatment to a greater proportion of the families in need.
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Introduction

     Approximately 45% of youth have overweight or obesity (OW/OB),1 which is associated with negative physical and psychosocial health consequences.2-8 Family-

based behavioral treatment (FBT) is an empirically supported Intensive Health Behavior and Lifestyle Treatment for children with OW/OB supported by the 

American Academy of Pediatrics Clinical Practice Guidelines.9 FBT includes nutrition and physical activity education, behavior change skills, and parenting skills.10,11 

Review papers suggest that FBT is effective in reducing adiposity, and that this effect is stronger in interventions with higher levels of contact hours.12 Ten year FBT 

follow-up data shows that one third of children who participate in FBT no longer have obesity.13 14 FBT is provided in weekly group sessions with individualized 

behavioral coaching sessions over 6 months. The group format creates challenges for families to attend weekly at predetermined times and requires significant staff 

and space, which ultimately reduces access to FBT. In fact, only 18% of families who are offered FBT actually enroll.15

     We developed a guided self-help version of FBT (gshFBT) that provides the same core skills as FBT, but with less contact time. gshFBT is delivered to parent and 

child dyads in short visits (20 minutes) every other week with written psychoeducational materials provided to read between sessions. gshFBT meetings focus on 

reviewing weight changes and self-monitoring and problem-solving barriers to implementing program recommendations. In a pilot study, we found that gshFBT was 

feasible, acceptable, and decreased child standardized BMI scores (BMIz) compared to a waitlist control up to 6-months post-treatment.16 When comparing these 

results to a historical cohort in a nonrandomized study, we found that gshFBT was noninferior to FBT on changes in child weight.17 

     The goal of this study was to examine the efficacy of this treatment format in a fully powered randomized controlled trial and evaluate if gshFBT is noninferior to 

group-based FBT on child weight outcomes at post-treatment and 6- and 12- month follow-up timepoints. We also evaluate the costs of both programs. Secondary 

aims include evaluating the effects of both arms on parent BMI, parent and child eating behaviors, and parent and child physical activity.

Methods

Study Design
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     The Families, Responsibility, Education, Support and Health-Dual Options for Sustained Effectiveness (FRESH-DOSE) was a randomized noninferiority trial 

(NCT03096132) conducted at the Center for Healthy Eating and Activity Research at the University of California (UC) San Diego between April 2017 and February 

2023. Details of the trial design have been published 18 and the formal protocol is available in the Supplement. In this parallel design, participants were randomly 

assigned in an equal ratio to either gshFBT or FBT by the statistician using a block randomization procedure conducted with blockrand19 by sex of the child and 

weight status of the parent (OW/OB or healthy weight). Assessments were conducted at baseline (month 0), during treatment (weight and cost), post-treatment (month 

6), 6-month follow-up (month 12) and 12-month follow-up (month 18). Investigators and outcome assessors were blinded to allocations until all assessments were 

completed. Participants received the following incentives at assessments: baseline, $75; post-treatment, $50; 6-month follow-up, $100; 12-month follow-up, $100.  

The institutional review board at UC San Diego approved the study, and parents provided consent and children provided assent. 

Eligibility and Recruitment

     Eligibility included a child between 7.0 and 12.9 years of age with a BMI between the 85th and 99.9th percentiles, a parent who could read English at a minimum 

of a 5th grade level, and willingness to attend all treatment and assessments and agree to be randomized to either treatment arm. Exclusionary criteria included a major 

child or parent psychiatric illness that may affect participation, child medical condition that could impact weight or participation in physical activity or treatment, or 

child medication that may impact weight (unless the medication dosage was stable and not prescribed for weight loss). Families were recruited through pediatricians, 

listservs, ResearchMatch, letters mailed to families identified as potentially eligible through electronic medical records, local and online advertisements, and school 

flyers. 

Intervention

     The intervention was delivered at one of two university-based research spaces (La Jolla, CA or San Marcos, CA) or virtually via HIPAA-compliant, password-

protected Zoom links following the start of the COVID-19 pandemic (March 2020). When the lockdowns occurred, group and behavior coaching sessions were 
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switched to telehealth. We provided both FBT groups and gshFBT meetings remotely and emailed any materials to the family. We also provided Bluetooth scales 

(Withings) to collect remote weight and provided tape measures to collect remote height. Of note, three cohorts were treated in person and two cohorts were treated 

remotely.

     Both gshFBT and FBT provided the same nutrition and physical activity recommendations, parenting skills, and behavior modification strategies. gshFBT 

provided psychoeducation in manuals to be read at home, and brief 20-minute meetings every other week with a behavioral coach. FBT provided psychoeducation in 

weekly 60-minute separate and simultaneous parent and child group sessions and biweekly meetings with a behavior coach (23 direct contact hours over 6-months; 20 

60-minute groups and 9 individual 20-minute biweekly behavior coaching sessions). gshFBT was provided to a single child-parent dyad and provided 5.3 direct 

contact hours over 6 months (13 20-minute visits and 1 60-minute visit). 

Outcome Assessments

     Assessments with child-parent dyads were conducted at baseline (month 0), during treatment, post-treatment (month 6), and 6- and 12-month follow-up (months 

12 and 18, respectively). Data collection was conducted by trained staff who were blind to condition. The primary outcomes were child BMI-for-sex/age z score 

(BMIz)20 and percentage of the 95th BMI percentile (%BMIp95)21 and program cost. 

     A cost-minimization analysis (CMA) was determined to be the most appropriate form of economic evaluation since the treatments were found to be noninferior.22 

We initially planned to capture additional cost metrics (e.g., actual costs of attending treatment (mileage, lost wages, childcare costs), and health care utilization), 

however, once there were required lockdowns due to the COVID-19 pandemic, and the treatment was delivered remotely, these costs were no longer applicable. Thus, 

we only include costs of personnel, space and materials in this paper. Personnel costs accounted for a psychologist who supervised the treatment providers and served 

as a group leader and a coach, masters level therapists who served as a group leaders and coaches, bachelor level staff as behavioral coaches, and a bachelor level staff 

member to check in and weigh participants. Mean personnel salaries used average wage rates23 and only included the number of hours spent on program delivery. 
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Fringe benefits were provided by the UC San Diego Research Policy Analysis and Coordination center, and used the 2023 UCPath composite benefit rates set by UC 

San Diego.24 Actual rent was calculated as room/hour used for the trial. The cost index year was 2023. 

     Secondary outcomes included BMI of the parent BMI (kg/m2), physical activity and eating behaviors for parent and child. Physical activity was assessed with an 

ActiGraph GT3X+ accelerometer (ActiGraph, LLC; Pensacola, FL) worn around the waist for 7 consecutive days.25,26 A minimum of 5 valid days with > 10 hours per 

day or >3000 minutes on <4 days out of 7 days of wear time was required to accommodate error and noncompliance. A day started at midnight and ended at 11:59 

pm. Non-wear time was defined as ≥ 90 min of consecutive zero counts and a spike tolerance of 2 min with a 30-minute window of zero counts upstream and 

downstream of each observed spike.27 All accelerometer data extraction, processing, and transformed summaries of 30-second epoch was conducted by ActiLife 

software, version 6.13.5 (ActiGraph Corp). Epoch-by-epoch estimates of activity categorized into intensity-weighted summaries of physical activity using calibration 

thresholds previously validated for adults28 and children.29 Outcome variables were mean minutes per day of moderate and vigorous intensity physical activity 

(MVPA).  Specific dietary intake and eating behavior questions were adapted from Project EAT30-33 that were related to program goals (e.g., sugar-sweetened 

beverages, fruit and vegetable consumption, fast food consumption, breakfast consumption). Feasibility was assessed by number of sessions attended and overall 

attrition. Acceptability was assessed using questions designed by the study team, such as the convenience of their assigned group and how much they liked the 

program. Demographics including age, gender, race, and ethnicity questions were self-reported.

Power And Sample Size Selection

     Empirical power analyses were conducted to support sample size selection for the evaluation of primary aims. We expected that both gshFBT and FBT would 

result in a significant absolute change in weight equivalent to a medium effect (Cohen’s d = 0.50) or a change in BMIz of |0.15|. The minimum absolute effect of 

gshFBT on BMIz was expected to be at least half as strong as the expected effect of FBT which typically generates decreases in BMIz from -0.13 to -0.17.9 Thus, we 

expected gshFBT would result in BMIz changes that were not less than 0.065 (-0.13/2 = 0.065) BMIz units when compared to FBT, the lower bound of our specified 
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inferiority margin. Power estimates were assessed by modeling 1000 multivariate random samples that were matched to the expected response patterns for each 

condition using the same correlation structure of assessments over time as observed in our previous studies evaluating changes in BMIz in our lab. We computed the 

treatment effect of gshFBT compared to FBT on BMIz and counted the number of times a value fell outside the margin of inferiority. With allowance for 20% missing 

data, our originally proposed sample of 160 produced values greater than 0.065 in >96% of 1000 samples. With the onset of COVID-19, we re-assessed power for a 

slightly reduced sample of 150. Results suggested we would maintain adequate power as simulations produced values greater than 0.065 in >86% of 1000 samples. 

Statistical Analysis

     Primary outcome evaluations used linear mixed effects (LME) models with joint imputation of missing values with the JointAI34 package and R software35 using 

80,000 iterations and 3 chains to support MCMC convergence as assessed with Gelman-Rubin criterion.36 Models included planned covariates (age, sex, 

race/ethnicity), baseline BMIz, cohort, and treatment assignment. Model estimates are presented with 95% Credible Intervals (95%CI) and tail probability (p-values) 

reflecting how likely a value of 0 is under the estimated posterior distribution. LME model compared changes in BMI at posttreatment, and 6- and 12-month follow-

up between gshFBT to FBT. These models also compared gshFBT to FBT on posttreatment BMI and rate of change in BMI after treatment (BMI × time).

Results 

Participant Flow and Baseline Demographics  

     We pre-screened 1610 parent-child dyads who expressed interest and enrolled 150 parent-child dyads (Figure 1). We used generalized estimating equations37 to 

evaluate the odds of missing data at post-treatment, 6- and 12-month follow-up assessments, which did not differ across treatments (p=0.11). Child weight was 

available for 81%, 77%, and 76% at post-treatment, 6- and 12-month assessments for gshFBT and 88%, 77%, and 73% at post-treatment, 6- and 12-month 

assessments for FBT. Child and parent surveys were available for 80% and 56% at 6- and 12-month assessments. We observed significant increases in the probability 
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of missed surveys over time (p=0.04) related to the provision of assessments online once the pandemic started. Accelerometer readings were available for 63%, 54%, 

and 48% at post-treatment, 6- and 12-month assessments and 81% provided 4 or more days of assessment. Patterns of missing surveys or accelerometer assessments 

did not differ by treatment assignment or demographic characteristics (p’s >0.10). Table 1 lists demographic and initial BMI status for each treatment group. 

Primary outcomes: Child weight loss and cost effectiveness

     Child weight loss. We used LME models with joint estimation of missing data (joint LME) to examine repeated measurements of BMIz or %BMIp95 assessed at 

post- treatment and at 6- and 12-month follow-up. Significant decreases in BMIz and %BMIp95 from session 1 to the end of treatment (see Figure 2) were observed 

for both gshFBT and FBT (BMIz: b=-0.09, 95%CI = -0.12 to -0.06, p<0.001; percent 95th: b=-3.01, 95%CI = -4.21 to -1.82, p<0.001). The adjusted main effect of 

treatment group across post-allocation assessments provided an estimate and standard error of differences in the magnitude of change in child BMIz. Figure 2 

displays child mean BMIz and %BMIp95 for groups. In joint LME models, BMIz in gshFBT was -0.02 (90%CI -0.08 - 0.05, p=0.65) lower than in FBT. In joint 

LME models, %BMIp95 in gshFBT was -1.57 (90%CI –4.46 - 1.31, p=0.28) lower than in FBT. On average, children in gshFBT and FBT reduced their BMIz by -

0.11 (sd=0.19) and -0.06 (sd=0.17) at post-treatment, -0.12 (sd=0.18) and -0.09 (sd=0.25) at 6-month and -0.07 (sd=0.25) and -0.12 (sd=0.37) at 12-month follow-up, 

respectively. On average, children in gshFBT and FBT reduced their %BMIp95 by -2.01 (sd=6.23) and -1.98 (sd= 8.38) at post-treatment, -3.81 (sd= 8.78) and -2.67 

(sd= 10.01) at 6-month and -0.04 (sd= 9.60) and -1.08 (sd= 13.76) at 12-month follow-up, respectively.

     Cost Minimization Analysis. Since the efficacy of the treatments was noninferior, we focused on the comparative costs of each treatment. The average costs for the 

treatment of one parent-child dyad in person in gshFBT was $1,498 and for FBT was $2,775 (see eTables 1-3).

Secondary Outcomes: Parent Weight Loss, Child and Parent Energy Intake, Child and Parent Physical Activity  

     Parent Weight Loss: Significant decreases in BMI from session 1 to the end of treatment were observed for both gshFBT and FBT (BMI: b=-0.42, 95%CI = -0.64 

to 0.19, p<0.01). Joint LME models of parent BMI at post-treatment and at 6- and 12-month follow-up were conducted in the intent-to-treat (ITT) sample and planned 

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179



covariates. The parents BMI in gshFBT were -0.16 (90%CI –0.70 - 0.39, p = 0.57) lower than in FBT (See eTable 4 for mean (sd) across the timepoints) which was 

not statistically significant.

     Child Physical Activity. Adjusted difference in MVPA was not significantly different for gshFBT and FBT across post-treatment, 6- and 12-month follow-ups 

(MVPA b = 31.79, 95%CI = -21.11 – 84.78, p=0.23). Sedentary time was higher for gshFBT than FBT across the post-treatment, 6-and 12-month follow-ups 

(Sedentary b = 195.91, 95%CI = 0.83 – 390.63, p=0.049; See eTable 4 for mean (sd) across the timepoints).

     Parent Physical Activity. For parents, levels of MVPA were not significantly different for gshFBT and FBT across post-treatment, 6- and 12-month follow-ups 

(MVPA b = -17.93, 95%CI = -57.17 – 21.75, p=0.37). Sedentary time was not significantly different for parents in gshFBT than FBT across the 6 and 12-month 

follow-ups (b = 159.19, 95%CI = -36.8 – 354.9, p=0.11). See eTables 4- 5 for mean (sd) across the timepoints and models.

Child and Parent Eating Behaviors 

     In an ITT evaluation of treatment effect of eating behavior (see eTables 6-7), adjusted ordered logistic models of frequency of sugar-sweetened beverages, fruit, 

and vegetable servings with joint imputation of missing values did not support a significant difference between gshFBT and FBT over 6- and 12-month assessments 

for either children or parents (p’s range = 0.31 – 0.75; see eTables 6-7). 

Feasibility and Acceptability

     We had high rates of attendance in both treatments with a median of 93% (25th – 75th = 46% – 100%) in gshFBT and 80% (25th – 75th = 62% – 90%) sessions 

attended in FBT. Negative binomial regression did not support a difference in the percentage of session attended for gshFBT or FBT (IRR=0.93, 95%CI=0.79-1.09, 

p=0.36). Rates of attendance were significantly lower for families with household income <$50K relative to those with income of $100k or more (IRR = 0.69, 

95%CI=0.55-0.88, p <0.003). Rates of attendance were not related to child age, sex, race-ethnicity, pre-treatment child BMIz, pre-treatment parental BMI or parental 

marital status (p’s >0.10).
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     Parents on average rated ‘Agree’ (median = 4, IQR = 3.67–4.58) on a series of five-point Likert agreement ratings of six acceptability and satisfaction post-

treatment questions (coefficient Alpha = 0.87). There were no differences in average ratings between gshFBT and FBT (b=-0.34, se = 0.14, p=0.79).

Discussion

    This study demonstrated that a guided self-help version of FBT is noninferior to a group based 6-month FBT program for weight loss among children with OW/OB 

with 12 months of follow-up. Consistent with our pilot data,17 the gshFBT program was noninferior to FBT on child weight outcomes at post-treatment and at the 6- 

and 12-month follow-ups. Our data also showed that gshFBT costs less due to reduced face-to-face time, staff, and overhead. The gshFBT format also allows for 

greater flexibility in scheduling and does not require as much office space or staff to provide. Overall, results suggest that gshFBT is a viable alternative model of 

providing FBT to families with a child with OW/OB in much less time with similar outcomes. gshFBT can increase access to treatment by allowing greater flexibility 

in scheduling and not requiring as much office space or staff to provide.

    There were no significant differences in gshFBT and FBT on parent weight change, parent and child physical activity and parent and child eating behavior, although 

the weight changes were less than we had expected. The pandemic significantly affected eating and physical activity,38 and research shows that FBT programs had 

attenuated efficacy.39 The attenuated efficacy could be due to reduced food options, increased availability of food in the home, lack of physical activity, remote 

education and increased screen time, screen fatigue by the time that the programs were delivered in the evening, increased stress, isolation, changes in mental health, 

increased distraction when attending groups remotely, lack of personal contact and connection. Additionally, height in the remote waves was measured using a tape 

measure, which affected the accuracy of BMIz/%BMIp95 during that time, but this was distributed across both groups and shouldn’t affect the group comparison. 

Children in this study were also heavier at baseline than children in our previous study,40 which has been shown to affect weight loss in youth.41 These factors 

individually and in concert could affect outcomes in the current trial.
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     There are many benefits to both group and individual treatment for child weight loss. Group treatment provides social support, normalization of challenges, and 

interpersonal learning. However, groups are time intensive and are typically offered at specific times of the day which can make it challenging to attend for busy 

families. Treatment with the individual parent-child dyad, on the other hand, provides individualized attention, and flexibility in appointments, but does not include 

social support or learning from other families. Although there are strengths and weaknesses to both, our data show that there were similar outcomes when the program 

was applied in a group or to an individual dyad, which is consistent with other childhood disorders.42,43 Our data also suggest that gshFBT is similarly acceptable and 

had similar retention rates compared to FBT. This is important as only 18% of families who are offered group FBT actually enroll.15 In a pragmatic effectiveness study 

conducted in primary care offices, data showed that families attended twice as many gshFBT sessions (52.9% of sessions) compared to FBT (22.5% of sessions.44 

Given that gshFBT has similar outcomes on child weight status, and reduced cost, it is a more cost-effective method of providing weight management for children 

with OW/OB. Furthermore, given the flexibility of scheduling it can potentially increase the reach of this type of treatment for families who need it. 

Strengths and Limitations  

     This study has several strengths and weaknesses that should be considered. Strengths of the study include the randomized design, the use of noninferiority testing, 

the racial/ethnic diversity of the families, the use of a validated treatment protocol, and the 18-month observation period. However, study participants were treatment-

seeking families with 7- to 12-year-old children whose BMI percentile was less than 99.9%, limiting the generalizability to families with children of other ages and 

higher weight. Additionally, as mentioned previously, this study was partially conducted during the pandemic, which could have influenced outcomes. 

     In considering clinical applications, gshFBT was developed to be implemented in a community medical or clinical setting in 20-minute visits. This project also 

demonstrated the feasibility of providing gshFBT remotely. Since most of the learning is achieved by the family reading manuals in between appointments, gshFBT 

can be implemented by paraprofessionals, which should make it easier to staff. On the other hand, considering the stigma and social isolation experienced by many 
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children with obesity, it is possible that a group setting would be more beneficial for some children. Future research should explore parent and child preference of 

modality.

Conclusions

     Moving forward, gshFBT could be a viable modality for families with a child with OW/OB that provides similar outcomes to the group-based FBT program, costs 

less and can be provided by paraprofessionals, to ultimately improve the reach of this treatment to a greater proportion of the families in need.
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Figure 1.   Diagram of parent-child dyad flow through the trial

Figure 2.   Mean levels of observed BMIz and %BMIp95 at baseline, post-treatment, 6- and 12-month assessments.
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Table 1. Demographics and Baseline Characteristics of the Intention-to-Treat Sample

  Child Parent

  gshFBT FBT gshFBT FBT
N 75 75 75 75

Age (mean, SD) 10.01 (1.21) 10.16 (1.53) 40.36 (7.76) 42.71 (6.09)
% Female 48% 49% 84% 91%
Race/ethnicity        

% White 37% 30% 37% 36%
Hispanic 45% 45% 45% 44%

Asian 8% 10% 8% 11%
African American 4% 8% 5% 4%

Other Race-Ethnicity 6% 7% 4% 4%
Income (mean, SD)        

<$50,000 20 (27%) 16 (22%)
$51,000-99,000 20 (27%) 19 (26%)

>$100,000 30 (41%) 34 (47%)
Declined to report 3 (4.1%) 3 (4.2%)

Missing 2 (2.7%) 3 (4.0%)

BMI (mean, SD) 28.02 (5.03) 28.04 (5.34) 32.39 (7.31) 31.73 (7.68)

BMIz (mean, SD) 2.10 (0.37) 2.08 (0.42)    
Percent of the 95th 
percentile

120.41 
(20.57)

119.49 
(19.84)    
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Figure 1.  Diagram of parent-child dyad flow through the trial

1610 Dyads screened for eligibility

1460 Excluded 
     Did not meet inclusion criteria
          30 Parent language barrier
          18 Parent medical/psychiatric condition
           7 Parent planning to become pregnant
          38 Outside of San Diego
          21 Child BMI
          37 Child medical/psychiatric condition
          23 Child age
          1 First degree relative eating disorder
     1 Custody issue
     109 Scheduling conflict
     31 Other reasons
     1145 Loss to follow-up

75 Dyads gshFBT 75 Dyads FBT

150 Dyads 
Randomized
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Figure 2. Mean levels of observed BMIz and %BMIp95 with standard errors at baseline, post-treatment, 6- and 12-month assessments.
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eTable 1. Costs incurred during treatment per child-parent dyad in FBT and GSH

FBT GSH

Costs/15 Dyads Cost/1 Dyad Costs/15 Dyads Cost/1 Dyad

Overhead & Material Costs $16,628 $1,109 $8,121 $541
Staffing Costs $24,994 $1,666 $14,342 $956

Total cost $41,623 $2,775 $22,464 $1,498
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eTable 2. Overhead Costs for FBT and GSH

 

Conference 
room

8 
offices

8 
offices

Weighing 
room 

 2 
Screens

2 
Projectors

2 
Laptops

Stadiometer Scale Self-
monitoring 
booklets

Manuals Total cost 
for 15 
Dyads

Total cost 
for 1 Dyad

FBT                          

  $1,002 $210 $210 $79 $2,260 $2,600 $2,396 $1,284 $2,840 $420 $3,329 $16,628 $1,109
GSH                          

  $0 $105 $105 $39       $1,284 $2,840 $420 $3,329 $8,121 $541
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eTable 3. Staffing Costs FBT and GSH

  FBT GSH

  PSY MFT RA PI Cost PSY MF
T RA PI Cost

Parent group leader 20       $988          
Parent group leader   20     $609          
Preparation for parent group 10 10     $798          
Child group leader   20     $609          
Child group leader   20     $609          
Preparation for child group   20     $609          
Behavioral coaching, 2 families per staff 20 60 80   $5,036     105   $2,916
Behavioral coaching feedback to participants 20 60 80   $5,036     105   $2,916
Supervision 30 90 120   $7,554 21   168   $5,703
Organization, copying materials, weighing participants     20   $555     20   $555
Training 8 24 32 8 $2,591 8   64 8 $2,253
                     
Total costs for 15 families         $24,994         $14,342
Cost per parent/child dyad         $1,666         $956
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eTable 4. Body weight, physical activity, and sedentary activity for parent-child dyads across the study points (estimate mean (sd))
Baseline Post-Treatment 6-mo follow-up 12-mo follow-up

Child BMIz        
gshFBT 2.10 (0.38) 1.97 (0.39) 1.93 (0.43) 2.01 (0.49)

FBT 2.09 (0.44) 2.02 (0.44) 1.99 (0.46) 1.97 (0.61)
Child Percent of 95th        

gshFBT 120.72 (20.94)
114.56 (17.13) 112.54 (16.16)

116.38 (-17.75)

FBT 119.89 (19.84)
117.83 (22.11) 116.84 (20.91)

118.89 (27.22)
Parent BMI        

gshFBT 32.48 (7.45) 31.30 (7.00) 31.93 (7.34) 32.10 (6.59)
FBT 31.73 (7.68) 31.4 (7.76) 31.17 (7.31) 31.78 (7.50)

Child MVPA (min/wk)        
gshFBT 183.46 (115.77) 222.50 (136.79) 237.82 (167.61) 250.69 (213.04)

FBT 166.66 (102.44) 235.87 (131.03) 180.62 (116.05) 159.46 (122.10)
Child Sedentary (min/wk)

gshFBT 2483.06 (737.98) 2348.25 (727.45) 2948.76 (886.49) 2824.03 (837.59)
FBT 2652.51 (921.95) 2522.42 (920.15) 2517.14 (753.57) 2924.73 (1,187.33)

Parent MVPA (min/wk)
gshFBT 180.77(122.51) 170.97 (116.60) 171.94 (83.81) 169.62 (114.55)

FBT 162.62 (134.21) 156.59 (149.03) 201.15 (124.37) 179.19 (146.43)
Parent Sedentary (min/wk)

gshFBT 3377.40 (839.47) 3544.24 (1,099.68)
3194.56(1,168.85

) 3177.13 (1,161.22)
FBT 3538.69 (829.90) 3677.12 (832.55) 3153.58 (928.26) 3464.16 (1,200.34)
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eTable 5. Evaluation of treatment related differences in physical activity and sedentary 
behavior over post-treatment, 6- and 12-month assessments.

Note: All mixed-effects regression models used a joint imputation with adjustment for planned covariates 
and corresponding baseline values. MVPA = Moderate to Vigorous Physical Activity. L95 = Lower bound 
of the 95th Credible Interval. U95 = Upper bound of the 95th Credible Interval. p = probability that 0 is 
under the estimated posterior distribution.

 
Effect of gshFBT 

vs FBT L95 U95 p
Children  
  MVPA (min/wk) 31.79 -21.11 84.78 0.24
   
  Sedentary Time (min/wk) 195.91 0.83 390.63 0.05
Parents  
  MVPA (min/wk) -17.93 -57.17 21.75 0.37

  Sedentary Time (min/wk) 159.19 -36.80 354.90 0.11
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eTable 6. Parent report of child and parent eating behaviors by group over time
gshFBT FBT

  Baseline
6-month 
follow-up

12-month 
follow-up Baseline

6-month 
follow-up

12-month 
follow-up

Child
Average 

servings of 
sugar 

sweetened 
beverages/day

    0 32 (45%) 27 (63%) 21 (50%) 36 (49%) 24 (52%) 26 (63%)
    1 20 (28%) 9 (21%) 11 (26%) 28 (38%) 15 (33%) 11 (27%)
    2 12 (17%) 6 (14%) 6 (14%) 7 (9.6%) 7 (15%) 2 (4.9%)
    3 5 (7.0%) 1 (2.3%) 2 (4.8%) 0 (0%) 0 (0%) 0 (0%)
    4 2 (2.8%) 0 (0%) 2 (4.8%) 2 (2.7%) 0 (0%) 2 (4.9%)

    Unknow
n 4 32 33 2 29 34

Average 
servings of 

fruit/day

    0 4 (5.6%) 2 (4.8%) 1 (2.4%) 5 (6.8%) 5 (11%) 3 (7.3%)
    1 24 (34%) 11 (26%) 13 (31%) 24 (33%) 11 (24%) 16 (39%)
    2 21 (30%) 12 (29%) 14 (33%) 20 (27%) 17 (37%) 9 (22%)
    3 9 (13%) 7 (17%) 7 (17%) 19 (26%) 6 (13%) 8 (20%)
    4 9 (13%) 5 (12%) 5 (12%) 3 (4.1%) 5 (11%) 2 (4.9%)
    5 2 (2.8%) 3 (7.1%) 0 (0%) 1 (1.4%) 2 (4.3%) 1 (2.4%)
    6 2 (2.8%) 2 (4.8%) 2 (4.8%) 1 (1.4%) 0 (0%) 2 (4.9%)

    Unknow
n 4 33 33 2 29 34

Average 
servings of 

vegetables/day

    0 11 (15%) 5 (12%) 4 (9.5%) 15 (21%) 6 (13%) 7 (17%)
    1 27 (38%) 14 (33%) 13 (31%) 26 (36%) 16 (35%) 15 (37%)
    2 20 (28%) 13 (31%) 15 (36%) 17 (23%) 15 (33%) 8 (20%)
    3 9 (13%) 6 (14%) 6 (14%) 9 (12%) 3 (6.5%) 6 (15%)
    4 0 (0%) 2 (4.8%) 4 (9.5%) 2 (2.7%) 5 (11%) 2 (4.9%)
    5 4 (5.6%) 2 (4.8%) 0 (0%) 4 (5.5%) 1 (2.2%) 2 (4.9%)
    6 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (2.4%)

    Unknow
n 4 33 33 2 29 34

Parent
Average 

servings of 
sugar 

sweetened 
beverages/day

    0 40 (56%) 30 (70%) 23 (58%) 47 (64%) 27 (59%) 29 (73%)
    1 13 (18%) 7 (16%) 8 (20%) 17 (23%) 15 (33%) 5 (13%)
    2 12 (17%) 5 (12%) 4 (10%) 5 (6.8%) 3 (6.5%) 6 (15%)
    3 3 (4.2%) 0 (0%) 4 (10%) 3 (4.1%) 1 (2.2%) 0 (0%)
    4 3 (4.2%) 1 (2.3%) 1 (2.5%) 1 (1.4%) 0 (0%) 0 (0%)

    Unknow
n 4 32 35 2 29 35

Average 
servings of 

fruit/day

    0 8 (11%) 1 (2.3%) 0 (0%) 14 (19%) 2 (4.4%) 2 (5.0%)
    1 26 (37%) 13 (30%) 15 (37%) 22 (30%) 13 (29%) 11 (28%)
    2 18 (26%) 10 (23%) 13 (32%) 20 (27%) 21 (47%) 17 (43%)
    3 10 (14%) 11 (26%) 10 (24%) 11 (15%) 4 (8.9%) 4 (10%)
    4 2 (2.9%) 4 (9.3%) 2 (4.9%) 1 (1.4%) 3 (6.7%) 2 (5.0%)
    5 3 (4.3%) 3 (7.0%) 0 (0%) 2 (2.7%) 2 (4.4%) 3 (7.5%)
    6 3 (4.3%) 1 (2.3%) 1 (2.4%) 3 (4.1%) 0 (0%) 1 (2.5%)

    Unknow
n 5 32 34 2 30 35

Average 
servings of 

vegetables/day

    0 5 (7.0%) 3 (7.0%) 4 (9.8%) 6 (8.2%) 0 (0%) 1 (2.5%)
    1 20 (28%) 8 (19%) 8 (20%) 21 (29%) 15 (33%) 10 (25%)
    2 23 (32%) 9 (21%) 8 (20%) 22 (30%) 13 (28%) 8 (20%)
    3 12 (17%) 11 (26%) 12 (29%) 11 (15%) 5 (11%) 8 (20%)
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    4 5 (7.0%) 6 (14%) 3 (7.3%) 6 (8.2%) 9 (20%) 8 (20%)
    5 1 (1.4%) 5 (12%) 5 (12%) 4 (5.5%) 3 (6.5%) 2 (5.0%)
    6 5 (7.0%) 1 (2.3%) 1 (2.4%) 3 (4.1%) 1 (2.2%) 3 (7.5%)

    Unknow
n 4 32 34 2 29 35

eTable 7. Evaluation of treatment related differences in eating behaviors over post-
treatment, 6- and 12-month assessments 

  Servings
Effect of gshFBT 

vs FBT L95 U95 p
Children  
  Sugar Sweetened Beverages -0.21 -1.44 0.91 0.74
  Fruit 0.76 -0.82 2.37 0.34
  Vegetables 0.39 -1.37 2.20 0.66
Parents  
  Sugar Sweetened Beverages -0.14 -1.08 0.81 0.75
  Fruit 0.59 -0.56 1.78 0.31
  Vegetables -0.21 -1.41 0.95 0.72
Note: All ordered logistic regression models used a cumulative link and joint imputation with 
adjustment for planned covariates and corresponding baseline values. L95 = Lower bound of the 
95th Credible Interval. U95 = Upper bound of the 95th Credible Interval. p = probability that 0 is 
under the estimated posterior distribution.
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	Contributors Statement
	Strengths and Limitations
	This study has several strengths and weaknesses that should be considered. Strengths of the study include the randomized design, the use of noninferiority testing, the racial/ethnic diversity of the families, the use of a validated treatment protocol, and the 18-month observation period. However, study participants were treatment-seeking families with 7- to 12-year-old children whose BMI percentile was less than 99.9%, limiting the generalizability to families with children of other ages and higher weight. Additionally, as mentioned previously, this study was partially conducted during the pandemic, which could have influenced outcomes.



