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Abstract

Objective: To evaluate whether the transition of a face-to-face behavioral intervention 

to videoconferencing-based telehealth delivery during the COVID-19 pandemic resulted in 

significantly smaller weight losses than those typically observed in gold standard, face-to-face 

programs.

Methods: Participants were 160 adults with obesity (mean±SD age = 49.2±11.9 years, BMI 

= 36.1±4.2 kg/m2) enrolled in two cohorts of a 16-week comprehensive weight management 

program. Cohort 1 began in-person and transitioned to telehealth (Zoom) delivery during week 11 

of intervention due to COVID-19; Cohort 2 was conducted completely remotely. A non-inferiority 

approach (using a clinically-relevant non-inferiority margin of 2.5%) was used to assess whether 

the weight losses observed were inferior to the 8% losses from baseline typically produced by 

gold-standard, face-to-face lifestyle interventions.

Results: From baseline to post-intervention, participants lost an average of 7.37±4.88 kg, 

representing a reduction of 7.20±4.59%. This magnitude of weight change was significantly 

greater than 5.5%, t(159)=4.67, p<.001, and thus was within the proposed non-inferiority margin.

Conclusions: These findings demonstrate that the results of behavioral weight-management 

interventions are robust, whether delivered in person or remotely, and that individuals can 

achieve clinically-meaningful benefits from behavioral treatment even during a global pandemic. 

Pragmatic “lessons learned”, including modified trial recruitment techniques, are discussed.
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Introduction

Disruptions in healthcare and health-related research resulting from the COVID-19 

pandemic were partially offset by a rapid transition to telemedicine,1 with many 

face-to-face behavioral health interventions transitioned to remote delivery via modern 

videoconferencing platforms (e.g., Zoom).2 These transitions were implemented to prevent 

disruptions in ongoing clinical care; however, it is unclear what impact this shift may have 

had on intervention outcomes.

Research conducted prior to the COVID-19 pandemic suggested that the modality of 

remote delivery for behavioral interventions may affect program efficacy. In the weight 

management literature, research has demonstrated that comprehensive behavioral weight 

loss interventions delivered face-to-face typically produce weight losses of 8kg (or 8% 

from initial weight) in adults with obesity.3 Several large clinical trials have shown similar 

outcomes for programs using group telephone calls versus face-to-face groups,4,5 and one 

fully-powered equivalency trial demonstrated no difference in outcomes between these 

modalities.6 To date, only smaller pilot studies have implemented group-based interventions 

via newer videoconferencing technology;7-9 however, results have demonstrated weight 

losses smaller in magnitude (e.g., 4-5% from baseline weight) than traditional in-person 

interventions.

Beyond the shift to telemedicine, there is also evidence that the COVID-19 pandemic 

broadly impacted individuals’ health behaviors, resulting in decreases in physical 

activity,10,11 decreases in dietary quality (e.g., greater consumption of “unhealthy” foods), 

and increases in snacking between meals.10 Moreover, over two-thirds of behavioral 

intervention participants surveyed in two studies reported that the pandemic had negatively 

impacted their ability to adhere to program goals.2,12

Given the potential impact of transition to remote delivery and of other pandemic-related 

changes in health behaviors, it is vital to examine whether implementation of behavioral 

interventions via telehealth during the COVID19 pandemic adversely impacted program 

outcomes. Thus, the current study used a non-inferiority approach to assess whether 

program outcomes of a behavioral weight-loss intervention that transitioned from face-to-

face to remote videoconference delivery during the COVID-19 pandemic were significantly 

worse than those typically observed for gold-standard, face-to-face programs. In addition, 

we have compiled and discussed pragmatic “lessons learned” regarding the implementation 

of behavioral intervention trials via telehealth.

Methods

Data were collected across two cohorts of an existing, randomized-controlled trial 

evaluating the effect of an adaptive, smartphone-based intervention on long-term weight-loss 
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maintenance. Prior to randomization in the parent maintenance trial, adults (age 18-70 

years) with obesity (BMI 30-45 kg/m2) who owned a smartphone and had no medical 

conditions that would contraindicate weight loss completed a 16-week weight-loss program 

based on the Diabetes Prevention Program (DPP) lifestyle intervention13 (see Online 

Supporting Material for full inclusion/exclusion criteria and intervention protocol). Sessions 

were conducted weekly, for 60 minutes, in groups of 9-15 participants with two trained 

interventionists. Participants were encouraged to self-monitor weight, dietary intake, and 

physical activity daily using study-provided tools, and to turn in a summary of their previous 

week’s self-monitoring before each session. Participants were provided with caloric intake 

goals (1,200-1,800 kcal/day, based on initial weight) at the first session, and with physical 

activity goals (to gradually increase engagement in moderate-intensity physical activity, e.g. 

brisk walking, up to 300 min/week) in session 5. Cohort 1 began face-to-face in January 

2020 and transitioned to videoconferencing (Zoom) after session 10, with no gap in the 

original session schedule; Cohort 2 began in October 2020 and was conducted entirely 

remotely via videoconferencing. The study was approved by the University of Florida IRB, 

and all participants provided informed consent.

Measures

Body weight was assessed at baseline and post-intervention using study-provided e-scales 

(BodyTrace, Inc) that have high concordance with weights measured in-person using 

calibrated clinic scales.14 Using previously-established protocols,15 participants were asked 

to weigh themselves first thing in the morning, after voiding but prior to having anything 

to eat or drink. Height and demographic characteristics were assessed via self-report. Days 

that participants self-monitored caloric intake and met caloric intake goals, and weeks 

that participants met physical activity goals were collected from the records returned to 

interventionists before each session.

Statistical Analyses

Under an intent-to-treat approach, multiple imputation was used for missing weight data; 

missing self-monitoring data were assumed to represent days that self-monitoring was not 

completed and goals were not met. Differences between cohorts in demographics, baseline 

characteristics, and attendance/adherence outcomes were examined using independent-

sample t-tests for continuous variables, and chi-square and Fisher’s exact tests for 

categorical variables.

A non-inferiority approach was used to assess whether weight losses observed were 

inferior to the 8% losses from baseline typically produced by gold-standard, face-to-face 

interventions.3 Although various cut points (e.g., ≥5% and ≥10%) have been used to 

define clinically-significant weight loss, losses as small as ≥2.5% have been demonstrated 

to produce clinically-meaningful reductions in risk of type 2 diabetes.3 Thus, 2.5% was 

selected as a clinically-relevant non-inferiority margin, and a one-sample t-test was used to 

assess whether observed weight losses were significantly greater than 5.5%.
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Results

A total of 160 participants were enrolled in the initial weight-loss program, with 147 

(91.9%) completing post-intervention assessments (see Table S2 in the Online Supporting 

Material for demographics and attendance of completers versus non-completers). There 

were no differences in baseline or demographic characteristics by cohort (Table 1). 

Participants attended an average (mean±SD) of 12.52±3.43 (78.24±21.43%) of 16 group 

sessions, with no differences by cohort, p=.102. Participants self-monitored caloric intake 

on 75.8±31.3 days (72.2±29.8% of a possible 105 days, reflecting 15 sessions for which 

self-monitoring records were returned prior to session start), met their calorie goal on 

55.8±29.7 days (53.1±28.3% of possible days), and met their activity goal on 4.7±3.1 

weeks (42.4±28.2% of a possible 11 weeks, reflecting 11 sessions for which self-monitoring 

records were returned after physical activity goals were introduced), with no differences 

between cohorts (ps > .05). Figure 1 displays weekly averages for weight loss and program 

adherence, by cohort.

From baseline to post-intervention, participants lost an average of 7.37±4.88 kg, 

representing a reduction of 7.20±4.59%. This magnitude of weight change was significantly 

greater than 5.5%, t(159)=4.67, p<.001, and thus was within the proposed non-inferiority 

margin. Overall, 112 participants (70.0%) lost ≥5% of their baseline weight, and 42 (26.3%) 

lost ≥10% of their baseline weight. There were no significant differences in weight-loss 

outcomes between Cohort 1 and Cohort 2 (Table 2), and observed weight losses were 

non-inferior to traditional face-to-face programs for both Cohort 1, t(77)=4.20, p<.001, and 

Cohort 2, t(81)=2.47, p=.008.

Discussion

Adults with obesity who completed a DPP-based behavioral weight-loss program that 

transitioned from face-to-face to videoconference delivery due to the COVID-19 pandemic 

lost an average of 7% of their initial body weight. These outcomes were not significantly 

inferior to the 8% losses typically observed in gold-standard, face-to-face programs,3 and 

were similar to the 7% losses observed for the initial DPP lifestyle program.16

Taken together with results from previous trials of telephone-based interventions,4-6 results 

of the current study demonstrate that behavioral weight management interventions are 

robust to modifications in delivery modality. These findings have particular relevance given 

emerging research suggesting that many individuals prefer videoconferencing for delivery 

of healthcare interventions.2,17 Furthermore, Pew18 estimates that over 97% of U.S. adults 

own a mobile phone (with 85% owning a smartphone), with no differences by race/ethnicity, 

suggesting that interventions delivered via telephone and videoconferencing have potential 

for high reach. Although the parent trial did not formally collect data on participant 

experiences with telehealth, we observed few challenges from participants or interventionists 

during the transition from in-person sessions to Zoom. Similar to other studies,2,17 some 

participants noted preference for telehealth (e.g., as it reduced barriers to attendance such 

as traffic, parking, or childcare). Even fewer technical challenges were reported during 
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Cohort 2; many participants noted during enrollment that they had used Zoom or similar 

videoconferencing programs for work, social events, or medical appointments.

Results also demonstrate that behavioral interventions can produce clinically-meaningful 

outcomes even during a global pandemic that otherwise demonstrated adverse 

impacts on health behavior.2,10-12 Based on our clinical observations, the nature of 

challenges experienced by participants varied widely but were similar to those reported 

previously.2,10-12 Although some participants (e.g., those employed in healthcare) noted 

increased stress and time limitations due to in-person work, others transitioned to home-

based telework. Unique challenges related to working from home included lack of 

daily structure, increased access to food, and increased sedentary time; conversely, some 

individuals found that working from home provided greater control over food choices 

and ability to engage in physical activity throughout the day. Many parents experienced 

challenges related to childcare and virtual learning. Overall, the intervention protocol 

offered flexibility (e.g., through weekly discussion of barriers, targeted problem solving, 

and individual goal setting) that likely helped individuals navigate unique challenges related 

to COVID-19.

In terms of pragmatic “lessons learned,” the transition to remote procedures required 

considerable additional staff time. As one example, we were able to maintain similar sample 

demographics across cohorts by transitioning community-based recruitment approaches 

to digital formats (e.g., rather than attending/presenting at community events and church 

services, we connected with community leaders and pastors via email, telephone, and 

videoconferencing; see Online Supporting Material); however, this required more extensive 

outreach to a greater number of organizations. To prevent technical challenges from 

interfering with orientation and consenting processes, Cohort 2 used one-on-one Zoom 

sessions, vastly increasing the number of sessions conducted (as Cohort 1 conducted these 

in groups of 18-20 potential participants). Given that minimal technical challenges were 

experienced with Zoom, our team has since successfully piloted a group Zoom orientation/

consenting process to reduce staff burden in future cohorts.

The current study had several important strengths, including the use of a manualized 

protocol based on materials from a gold-standard behavioral intervention, and integration 

of e-scales, allowing for objective weight measurement following transition to remote 

assessment procedures. Despite these strengths, the study also had important limitations. 

Interpretation of outcomes is limited by the lack of a randomized control condition; 

however, the vast literature on behavioral weight management programs has demonstrated 

consistent outcomes for initial weight loss,3 providing a meaningful population mean to 

which current outcomes could be compared. Generalizability of results to the broader 

population of adults with obesity may also be limited by sample demographics, as the 

study sample was primarily female, non-Hispanic White, and highly-educated. This may 

be especially important as the COVID-19 pandemic disproportionally affected individuals 

with lower socio-economic status and those from racial/ethnic minority backgrounds.19,20 

Future studies should investigate whether individuals from historically-marginalized groups 

similarly benefit from remotely-delivered weight management interventions.
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Conclusion

Overall, results of the current study demonstrate that behavioral weight-management 

interventions are robust to transitions in delivery modality and that they can produce 

clinically-meaningful outcomes even during a global pandemic. In alignment with the 

preference of many individuals for remote delivery of healthcare interventions,2,6 findings 

support the clinical utility of delivering behavioral interventions via telehealth.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is already known about this subject?

• Many behavioral weight management interventions were moved to remote, 

video-conferencing delivery during the COVID-19 pandemic.

• Gold-standard, face-to-face behavioral weight loss interventions consistently 

produce weight losses around 8 kg (8% of initial body weight) in adults 

with obesity, and telephone-based interventions have demonstrated similar 

outcomes. Only small pilot studies have investigated videoconferencing 

delivery; results have demonstrated weight losses of 4-5%.

What does this study add?

• Participants in two cohorts of a 16-week behavioral weight management 

program that was either transitioned to videoconferencing (Cohort 1) or 

delivered entirely remotely (Cohort 2) lost an average of 7 kg (7% from 

baseline weight).

• The average weight loss experienced by participants was not significantly 

inferior to the 8% losses typically observed in gold-standard, face-to-face 

programs.

• Pragmatic “lessons learned” are provided to support future remote 

intervention trials.

How might your results change the direction of research or the focus of clinical 
practice?

• Given other research demonstrating that many individuals may prefer 

videoconferencing as a mode of intervention delivery, the current results 

support continued delivery of comprehensive behavioral weight loss programs 

via videoconferencing services.

• The built-in adaptability of existing intervention protocols (which focus on 

addressing individual barriers to change) may support their ability to help 

participants navigate unique challenges related to the COVID-19 pandemic.
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Figure 1. 
Average weight change (a) and proportion of days calorie records kept (b), calorie goals 

met (c), and physical activity goals met (d) each week during the 16-week intervention, by 

cohort.

NOTE: Dashed lines represent the point at which Cohort 1 transitioned from in-person to 

telehealth intervention delivered via Zoom.
†Self-monitoring records were not returned after the final session on week 16; thus, there are 

only 15 weeks of self-monitoring data available.
‡Physical activity goals were not set until week 5.
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Table 1.

Participant Demographic and Baseline Characteristics, Overall and by Cohort.

Characteristic
Overall

(n = 160)
Cohort 1
(n = 78)

Cohort 2
(n = 82) p

Age, mean (SD) years 49.2 (11.9) 49.7 (12.3) 48.8 (11.6) .626

Weight, mean (SD) kg 102.5 (15.9) 102.9 (15.7) 102.1 (16.1) .753

BMI, mean (kg/m2) 36.1 (4.2) 36.2 (3.8) 36.1 (4.5) .836

Sex .224

 Male, n (%) 30 (18.8) 18 (23.1) 12 (14.6)

 Female, n (%) 130 (81.3) 60 (76.9) 70 (85.4)

Race .510

 American Indian or Alaskan Native, n (%) 2 (1.3) 2 (2.6) 0 (0.0)

 Asian, n (%) 4 (2.5) 3 (3.8) 1 (1.2)

 Black or African American, n (%) 29 (18.1) 15 (19.2) 14 (17.1)

 White, n (%) 122 (76.3) 57 (73.1) 65 (79.3)

 Other, n (%) 4 (1.9) 1 (1.3) 2 (2.4)

Ethnicity .916

 Hispanic or Latino, n (%) 16 (10.0) 8 (10.3) 8 (9.8)

 Not Hispanic or Latino, n (%) 144 (90.0) 70 (89.7) 74 (90.2)

Education .086

 High School, n (%) 5 (3.1) 2 (2.6) 3 (3.7)

 Vocational Training or Some College, n (%) 24 (15.0) 13 (16.7) 11 (13.4)

 Associate Degree, n (%) 21 (13.1) 15 (19.2) 6 (7.3)

 College/University Degree, n (%) 51 (31.9) 26 (33.3) 25 (30.5)

 Graduate or Professional Education, n (%) 59 (36.9) 22 (28.2) 37 (45.1)

Marital Status .386

 Married, n (%) 93 (58.1) 49 (62.8) 44 (53.7)

 Separated/Divorced/Widowed, n (%) 33 (20.6) 14 (17.9) 19 (23.2)

 Never Married, n (%) 30 (18.8) 12 (15.4) 18 (22.0)

 Other, n (%) 4 (2.5) 3 (3.8) 1 (1.2)

Income .158

 0-25,000, n (%) 5 (3.1) 4 (5.1) 1 (1.2)

 25,001-50,000, n (%) 35 (21.9) 17 (21.8) 18 (22.0)

 50,001-75,000, n (%) 39 (24.4) 14 (17.9) 25 (30.5)

 75,001-100,000, n (%) 28 (17.5) 17 (21.8) 11 (13.4)

 100,001-125,000, n (%) 24 (15.0) 14 (17.9) 10 (12.2)

 125,000+, n (%) 26 (16.3) 10 (12.8) 16 (19.5)

 No Response, n (%) 3 (1.9) 2 (2.6) 1 (1.2)

NOTE: p values are provided for differences between Cohort 1 and Cohort 2.
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Table 2.

Weight Change Outcomes from Baseline to Post-Intervention, by Cohort.

Outcome
Cohort 1
(n = 78)

Cohort 2
(n = 82) p

Weight Change, mean (SD) kg 7.9 (5.0) 6.8 (4.7) .073

Weight Change, mean (SD) % 7.6 (4.5) 6.8 (4.7) .118

Participants losing ≥ 5% from baseline, n (%) 56 (71.8) 56 (68.3) .378

Participants losing ≥ 10% from baseline, n (%) 22 (28.2) 20 (24.4) .356
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