
Statistical Analysis Plan 
 

a. Primary aim analyses. The primary hypothesis that at 12 months the 
intervention will lead to lower (improved) BMI and SCL-20 scores vs. usual care 
will be tested with a repeated-measures mixed model.1-3 

Yt = 0 + 1X + 2Y0 + 3T + 4(XT) + 4+iZi  + α +  +  

 (1) 
Let Yt be the outcome of interest at follow-up time T on a patient 

randomized to arm X (intervention or usual care). Given the covariate-adaptive 
randomization, distributions of baseline values on the outcome variable (Y0) and 
key characteristics (Zi) should be similar between study arms and thus not bias 
the results. But to the extent they are associated with the outcome, their inclusion 
in the analysis will account for otherwise unexplained variation and hence 
increase efficiency.4 Additional covariates (e.g., ADM changes, out-of-study 
obesity treatment) will be included in secondary analyses to elucidate the primary 
ITT findings.  and  are clinic and PCP random effects. The random error, , 
accounts for the non-independence of repeated measures using a covariance 
structure within participants to be determined by the least Bayesian information 
criterion. Similarly, between-group mean differences in BMI and SCL-20 score at 
24 months (Hypothesis 2), and in secondary outcomes, will be examined using 
tests of group-by-time interactions in repeated-measures mixed-effects linear (for 
continuous variables) or logistic models (for categorical variables). 

Primary analyses will follow ITT principles. We will verify that mixed model-
based results are not sensitive to violations of model assumptions with 
permutation and bootstrap resampling tests.5,6 We will document the extent, 
pattern, and reasons for missing data, and will conduct sensitivity analyses of the 
impact of missing data on stability of the primary results. For example, we may 
use weight data up to the point when they are no longer available (e.g., dropouts) 
or should not be used (e.g., pregnancy) and then employ multiple imputation195, 

196 based on a predictive distribution for future weights.  
We will perform cost-effectiveness analyses (Hypothesis 3) by extending 

and combining existing models for obesity and depression that we and others 
have developed.7-12 We will compare incremental costs, estimated from the 
perspectives of health systems (direct medical costs only) and society (direct 
medical and non-medical costs), to incremental benefits, expressed as QALYs 
gained. We will also consider the number needed to treat (NNT) as an important 
and clinically-relevant outcome and estimate the intervention cost per NNT. The 
use of QALYs allows for comparisons of both changes in morbidity and health 
status as well as mortality effects based on change in the risk of death and, 
among survivors, reduction in quality of life due to nonfatal events, given the 
probabilities of disease progression in the target population.10,13 We will convert 
Cohen’s d effect sizes to estimates of the NNT to have one more patient with 
better outcomes in the intervention arm vs. usual care.14 We will exclude from all 
analyses research-related costs, such as costs of recruitment, screening, and 
outcome surveillance that are beyond those recommended for routine clinical 
practice. Intervention start-up costs, fixed costs of sustaining the intervention, 
and marginal costs of adding additional participants to the intervention will be 



differentiated because they are relevant for different decisions: whether to 
implement the intervention in the first place and whether to sustain or expand it. 
We will use simulation models, similar to those in DPP and STAR*D,10,15,16 to 
analyze incremental cost-effectiveness ratios during the trial and projected into 5-
, 10-, 20-, 30-year, and lifetime horizons. Cost-utility estimates with different time 
horizons will be useful for stakeholders deciding on program implementation. 
Sensitivity analyses will be performed and results will be interpreted according to 
standard guidelines.17-19 

b. Secondary aim analyses. We will analyze quantitative process data using 
standard tests, e.g., Student’s t-tests and 2 tests for continuous and categorical 
variables, respectively. We will analyze the qualitative data using NVivo.20 We will 
organize the qualitative data by source (e.g., participants, coaches, facilitators) then 
transcribe, and code the data based on the RE-AIM and PARiHS domains assessed. 
We will use a codebook of codes and definitions to train coders and guide data coding. 
To identify themes within and across groups (e.g., participants, coaches, facilitators) we 
will use content analysis methods.112, 114, 115 We will triangulate data from these different 
sources to increase the validity of the qualitative data and to draw conclusions about 
reach, adoption, implementation, and maintenance of the intervention.21 

We will conduct subgroup analyses to evaluate potential effect modifiers for 
the primary outcomes by expanding equation 1 (previous page) to include 
appropriate modifier-by-group interaction terms. In this context, testing whether 
the β coefficients of the interaction terms are equal to zero is equivalent to testing 
the null hypothesis that the variable of interest does not independently modify the 
intervention effect.  

Longitudinal (e.g., change in mediator, such as depression, from baseline to 6 
months and change in outcome, such as weight loss, from 6 to 12 months) and 
contemporaneous (e.g., changes in mediator and outcome from baseline to 12 months) 
mediation will be examined separately by MacKinnon’s product of coefficients test (αβ).22 
Asymmetric confidence limits will be constructed based on the distribution of the product 
with the PRODCLIN program.23 Because multicollinearity may be present in multiple 
mediator models, we first will test each mediator in single-mediator models. Multiple-
mediator models including all variables that are at least marginally significant in the 
single-mediator models will test for independent and suppression effects. To determine 
the extent of mediated effect, the percentage of total effect mediated will be calculated 
for each significant mediator as αβ/(αβ+	ߛ), where ߛ is the direct intervention effect on 
outcome. The effect modification-mediation analyses are hypothesis-generating, but we 
pre-specify the variables to ensure a focus. 

 

Statistical power. We power this trial on the co-primary endpoints—BMI and SCL-
20 score at 12 months. A sample of 202/arm has 90% power to detect a 
standardized 0.35 mean difference (Cohen’s d) between the intervention and 
usual care groups at α=5% (2-sided), assuming at least 85% retention at 12 
months based on our prior trial experiences.24-28 We used a t-test with simplified 
assumptions to estimate power, whereas actual power may be greater due to 
increased efficiency associated with repeated-measures mixed models with 
baseline and covariate adjustments.29 Because treatment success will be judged 
on both (not either) primary outcomes, multiplicity adjustment is unnecessary.30 
Also, no multiplicity adjustment will be made for secondary analyses, which are 



intended to complement the primary findings and to inform future research. They 
will be interpreted within that context, considering the totality of evidence 
available.30,31  
We chose a d of 0.35 as the minimum important between-group difference based 
on our prior studies and other available literature. The d effect size for reducing 
BMI by the E-LITE self-directed intervention vs. usual care was 0.46 
(corresponding to a mean of 5.0% vs. 2.6% weight loss over 15 months).32 
Weight loss of >5% is widely regarded clinically significant,33 while a weight 
change of <3% defines weight maintenance.34 Hence, the net BMI lowering effect 
for the E-LITE self-directed intervention relates to the minimal clinically important 
difference in weight reduction. A meta-analysis of behavioral weight-loss studies 
reported effect sizes of 0.61–0.67 for improvements in depression and self-
esteem.35 The d effect sizes in the PEARLS trials ranged from 0.35–0.74.25,26 
Further, the National Institute for Clinical Excellence in the U.K. has defined a 
threshold of clinical significance for depression treatment as a standardized 
effect size of 0.50.36 
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