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Abstract

Introduction: Internet-delivered behavioral weight control is promising for expanding the reach 

and availability of weight management, but online programs produce lower weight losses than 

typically achieved in person. Financial incentives have been shown to increase weight losses. 

The current study examined whether adding financial incentives for self-monitoring and achieving 

target weight losses increases weight losses attained in a fully online, group-based behavioral 

weight management program compared with the same program alone.

Study design: RCT.

Setting/participants: Adults with overweight and obesity (N=418; 91% female; 28% minority) 

were recruited from two clinical centers.

Intervention: The intervention was a 24-session online group-based behavioral weight control 

program with weekly synchronous chat sessions (Internet-only) or the same program with weekly 

financial incentives for self-monitoring body weight and dietary intake daily and for achieving 

target weight losses at 2 and 6 months (Internet + incentives).
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Main outcome measures: This study measured weight loss at 6 months and treatment 

engagement (attendance, self-monitoring of body weight, dietary intake, physical activity). Data 

were collected between February 2016 and August 2018, and analyses were completed in 2019.

Results: Participants randomized to Internet + incentives lost more weight (–6.4 [SD=5.5] kg) 

than those in the Internet-only group (–4.7 [SD=6.6] kg; p<0.01). Further, a higher proportion 

of the Internet + incentives group achieved ≥5% weight loss (55%) compared with those in the 

Internet-only group (40%; p<0.05). Treatment engagement was higher in the Internet + incentives 

condition, with greater self-monitoring of behaviors targeted by incentives, as well as higher rates 

of behaviors not targeted and higher self-reported physical activity. Study retention was higher 

among those in the Internet + incentives condition (91%) than those in the Internet-only condition 

(81%; p=0.003).

Conclusions: Adding financial incentives to a program delivered fully online increases weight 

losses compared with the program alone and can achieve weight losses comparable to in-person 

programs, offering potential for substantial geographic reach.

INTRODUCTION

Behaviorally based interventions delivered in person successfully produce clinically 

significant weight losses of 5%–10%,1,2 and can ameliorate many comorbidities associated 

with obesity.3 However, reach and availability of in-person programs are limited. The 

Internet is a promising medium for expanding reach and availability of evidence-based 

programs; moreover, Internet-based programs have demonstrated clinically significant 

weight loss in half of individuals offered the intervention.4,5 However, average weight losses 

achieved online are smaller than those achieved with the same intervention conducted in 

person.4,6 Therefore, it is important to identify strategies to enhance weight loss outcomes in 

online interventions.

Although extensive research demonstrates that providing financial incentives can increase 

weight loss outcomes,7–9 few studies have examined financial incentives within the 

context of a structured online weight loss program. One study examined the addition of 

incentives to a hybrid Internet program (one in-person session plus an online program 

with automated feedback) and found that incentives produced significantly greater weight 

loss than did the low-intensity Internet program alone.10 However, the authors are aware 

of no studies examining the addition of financial incentives to a group-based, interactive 

behavioral weight control program delivered fully online. Furthermore, most previous work 

incentivized weight loss outcomes rather than behaviors associated with successful weight 

loss, even though some have speculated that incentivizing weight loss–promoting behaviors 

might be more effective.11–14 In addition, most incentivization schemes studied to date 

provided the financial reward at some end point, rather than in real time. Reinforcement is a 

more potent behavior change driver when it is proximal to the behaviors being rewarded,15 

so more proximal incentive payouts may exert a powerful influence on self-regulation 

behaviors and ultimately produce better weight loss.

Therefore, the current study sought to determine whether 6-month weight loss outcomes 

achieved and treatment engagement (e.g., self-monitoring, attendance) in an online, group­
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based behavioral weight management program could be enhanced with the addition of 

financial incentives compared with the same program without financial incentives. Costs 

associated with providing incentives were also examined.

METHODS

This parallel RCT was conducted at two clinical sites and randomly allocated participants 

in a 1:1 ratio to either: (1) online behavioral lifestyle program with weekly synchronous 

group-based chat sessions (Internet-only) or (2) the same program with financial incentives 

contingent upon achieving weekly behavioral goals and weight loss targets (Internet 

+ incentives). The study was approved by the Committee on Human Research in the 

Behavioral Sciences at the University of Vermont and the IRB at the University of South 

Carolina. This trial is registered at www.clinicaltrials.gov (NCT02688621). Participants 

consented to participation in an 18-month intervention, and the current paper focuses on the 

protocol-specified primary outcome of 6-month weight loss.

Study Population

Volunteers were recruited over a 24-month period through community-based efforts (e.g., 

flyers, health fairs), targeted e-mails using available distribution lists (e.g., worksites, 

professional organizations, sororities), and word of mouth. Interested individuals applied 

via a study recruitment website that provided a study overview and obtained initial screening 

data, followed by a phone interview and in-person orientation. Eligible individuals had to 

be aged ≥18 years; have a BMI between 25 and 50 kg/m2; and have access to a computer 

(at home or work), the Internet, and a smartphone. Individuals were ineligible if they took 

medications that might affect weight loss, reported substantial recent weight loss, had a 

history of bariatric surgery or major medical/psychiatric conditions, or were enrolled in 

another weight reduction program. Participants were required to complete a behavioral 

run-in by logging into the group chat webpage, as well as complete 3 consecutive days 

of self-monitoring in myfitnesspal.com and “friend” the program (for counselor review 

of self-monitoring records). Finally, they had to agree to be randomized. Participants 

indicated availability for pre-determined group times; these intact groups were balanced 

by baseline BMI distribution and cluster randomized using a biased coin approach by the 

UVM Biostatistical Coordinating Center.

Intervention

The manualized online intervention was adapted from in-person, group-based behavioral 

lifestyle programs16,17 and has been previously demonstrated effective in producing 

clinically meaningful weight losses.4,5 The intervention focused on reducing calorie intake 

and increasing physical activity using self-management skills, such as self-monitoring, 

goal setting, problem solving, and relapse prevention. Weekly 1-hour text-based online 

synchronous chat sessions offered over 6 months were facilitated by experienced behavioral 

weight control counselors who followed a structured curriculum. Interactive chats focused 

on reinforcing behavioral skills and providing social support. Groups combined participants 

from both clinical sites but maintained separation between conditions. Participants were 

provided with access to a secure, password-protected, interactive study website containing 
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behavioral lessons with weekly homework that corresponded to each chat, a bulletin board 

for group communications, educational resources, and dynamic updates with weight loss 

tips, healthy recipes, and announcements of local physical activity events.

Participants were prescribed a calorie goal ranging from 1,200 to 1,800 kcal/day based on 

initial weight and a dietary fat goal corresponding to ≤25% of calories from fat.16,17 They 

were also provided graded moderate-to-vigorous physical activity goals that progressed 

to 200 minutes/week18 and graded step goals that progressed to 10,000 steps/day. All 

participants were instructed to weigh themselves daily and record their weight on the study 

website; if they did not have a scale, one was provided. Participants were instructed to 

record dietary intake, minutes of physical activity, and number of steps in MyFitnessPal 

daily. Group counselors sent participants weekly e-mails with tailored feedback based on 

participants’ self-monitoring, acknowledging successful enactment of behavioral strategies 

and offering constructive suggestions for areas to change in the future.

Individuals randomized to Internet + incentives received the same behavioral intervention 

as the Internet-only condition, including the same dietary and physical activity goals, 

behavioral strategies to reach these goals, and online delivery format. The only difference 

in conditions was that participants in Internet + incentives also received financial incentives 

contingent on self-monitoring of targeted behaviors and achieving milestone weight loss 

targets at 2 and 6 months. Dietary self-monitoring and self-weighing were incentivized 

weekly for the first 8 weeks, as the initial weeks of a weight loss program represent a period 

when behavioral patterns are established.19 These behaviors were selected because both are 

associated with effective long-term weight management.20–23 Participants could receive up 

to $15/week if they reported recording their dietary intake and weighing themselves on all 

7 days of the week (i.e., 14 behaviors) or $10/week if they indicated some combination 

of these behaviors at least ten times. Incentives were delivered weekly using an electronic 

gift card (Amazon), allowing proximal reinforcement of behaviors. E-mails announcing the 

incentive amount were sent weekly to those who earned an incentive and a “loss-framed” 

message24–26 was sent to those who did not earn anything or received less than the full 

incentive amount; these loss-framed e-mails reminded participants that they had “left money 

on the table.” Weeks were independent, allowing individuals who may have lapsed in 

their self-management behaviors in 1 week to resume the behaviors and receive a full 

incentive the following week. In addition to weekly payouts, participants in the Internet + 

incentives group could receive incentives for achieving weight loss targets at the 2-month 

and 6-month clinic visits. Weight losses as early as 2 months are strong indicators of long­

term success27,28 and were therefore selected for reinforcement in addition to incentivizing 

6-month weight losses, which was the primary outcome. At 2 months, those who lost ≥5% 

received $35 and those who lost ≥3% received $25; at 6 months, those who lost ≥10% 

earned $75 and those who lost ≥5% received $50. The maximum incentive available during 

the 6-month period was $230.
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Measures

All measures were obtained at baseline, 2 months, and 6 months in the clinic unless 

otherwise indicated. Data were collected between February 2016 and August 2018 by 

assessors blinded to treatment assignment.

Weight change was the primary dependent measure. Weight was measured in the clinic on a 

calibrated digital scale. Height was measured using a wall-mounted stadiometer at baseline 

only. BMI was calculated as weight (kg)/height (m)2 and obesity was defined as BMI ≥30 

kg/m2. The proportion who achieved clinically significant weight losses of ≥5% and ≥10% 

from baseline was also examined.

Self-reported sociodemographic characteristics were collected at baseline by online 

questionnaire.

Counselors recorded participant attendance at online group chat sessions. Participants were 

asked to submit a daily update on the study website indicating whether they met their calorie 

goal, how many minutes of moderate-to-vigorous physical activity they completed, number 

of steps taken, and whether they weighed themselves (and, if so, to report their weight). 

These self-reported updates were used to characterize treatment engagement in both study 

arms and to guide weekly payouts for participants in the Internet + incentives arm.

Research staff recorded payouts for weekly incentives and achieving target weights at 2 and 

6 months.

Statistical Analysis

The study was designed to detect a 2.2-kg group weight loss difference between groups 

with a standard deviation of 5.8 kg,4,5 a 5% Type I error rate, and 80% power. To adjust 

for possible clustering effects in this nested design, the adjusted variance estimate was 

increased to 7.67, calculated using a conservative intraclass correlation coefficient of 0.05. 

The required sample size was 177, which was increased to 208 participants per condition to 

allow 15% attrition and ensure 16 participants within each online chat group. Weight losses 

at 2 months and 6 months were examined, with 6-month weight loss identified a priori as 

the primary outcome. For intent-to-treat analyses, multiple imputation was used to create 

100 complete data sets, which were analyzed separately and then the results were combined. 

Data were imputed by the fully conditional specification method (FCS option in SAS PROC 

MI), with two steps within the FCS procedure. Month 2 values were imputed with baseline 

weight, chat group, age, baseline BMI, sex, and race as covariates.29 Month 6 values were 

imputed with the same covariates as well as Month 2 weights (both observed and imputed). 

Imputation was done separately for each arm.30 Weight change analyses were conducted in 

2019 with imputed data using a mixed linear model with repeated measures nested within 

participants and participants nested within randomized clusters (i.e., online chat groups). 

Completer analyses were conducted in similar fashion using only those with weight data 

available. Similar analyses were run to evaluate adherence measures (e.g., number of days 

reporting weight, minutes of moderate-to-vigorous physical activity). Missing data were 

either treated as indicative of non-adherence (dichotomous outcomes) or ignored when the 
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outcome was continuous. All analyses were conducted using SAS, version 9.4. Statistical 

significance was defined as p<0.05 (two-tailed).

RESULTS

A total of 418 participants were randomized (Figure 1). Participants were predominantly 

female, obese, and well-educated, with 28% self-identifying as African American or another 

racial minority group. There were no significant baseline differences between conditions 

with respect to sociodemographic characteristics or body weight (Table 1). Twenty-six 

separate groups were randomized (13 into each condition).

Follow-up data were provided by 94% of randomized participants at 2 months, with no 

difference between conditions. Although retention was high for 6-month data collection 

(>85%), there were significant differences between conditions, with greater retention among 

those in Internet + incentives group than the Internet-only group (91% vs 81%, χ2(1)=8.97, 

p=0.003). Those missing data at 6 months were significantly younger (43.1 [SD=11.0] vs 

49.8 [SD=10.8] years, p<0.001) and more likely to be female (89% vs 90%, p=0.04) than 

those who provided follow-up data.

Participants in the Internet + incentives group lost significantly more weight at 2 months 

than those in the Internet-only group. This pattern was evident in both the intent-to-treat 

and completers analyses (Table 2). A significantly higher proportion of those in the internet 

+ incentives group experienced clinically meaningful weight losses of ≥5% at 2 months, 

and they were more likely to achieve the other incentivized benchmark weight loss of 3% 

than were those in the Internet-only group. At 6 months, greater weight loss among those in 

Internet + incentives relative to Internet-only was sustained, with those in the incentivized 

condition losing 2% more than the control group. In addition, in the intent-to-treat analyses, 

clinically meaningful weight losses were significantly more likely among participants in the 

Internet + incentives group than those in the Internet-only group.

Greater treatment engagement was observed in the Internet + incentives group compared 

with the Internet-only group (Table 3). During the first 2 months, participants in Internet 

+ incentives engaged in greater self-monitoring of the incentivized behaviors (i.e., body 

weight and dietary self-monitoring) and also monitored non-incentivized behaviors (i.e., 

physical activity) more frequently. Further, volume of physical activity (i.e., daily steps and 

minutes of moderate-to-vigorous physical activity) reported by participants in the Internet 

+ incentives condition was significantly greater than the Internet-only condition during the 

first 2 months.

After weekly behavioral incentives ended (in Week 9), higher engagement continued among 

those in the Internet + incentives condition; those who had previously received incentives 

self-reported self-weighing, dietary intake, and exercise on more days in the next 4 months 

than did those in the Internet-only group. Further, those in the Internet + incentives group 

met exercise treatment goals (i.e., steps and minutes of moderate-to-vigorous physical 

activity) during this period more often than the Internet-only group. Engagement tended 

to be higher during the initial 2 months of treatment for both conditions than it was later 
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in treatment (Table 3), with the exception of the proportion of days on which 10,000 

steps/day were achieved, which was higher in the final treatment period for those in Internet 

+ incentives relative to the first 8 weeks. Attendance at chats was higher in the Internet + 

incentives condition, with an average of 18 weekly group chats (75% of available sessions) 

attended across the 6-month intervention period compared with 16 (67%) chats in the 

Internet-only condition (χ2(1)=4.84, p<0.0001).

Participants in the Internet + incentives condition received a payout in 7.2 (SD=1.7) of 

8 weeks, with per capita payouts averaging $99 (SD=$27) for weekly incentives. Only 

3% (n=6) of participants failed to meet criteria to receive at least one weekly incentive. 

Incentivized weight loss targets were reached by 64% of participants at 2 months, 42% 

received the maximum incentive for achieving ≥5% weight loss ($35), and an additional 

22% received the lower payout ($25) for losing ≥3%. At 6 months, incentivized weight 

loss targets were achieved by 55% (28% received the maximum incentive for achieving 

≥10% weight loss [$75] and an additional 27% received the smaller payout [$50] for losing 

≥5%). Incentive costs during the 6-month period, including weekly payouts plus weight loss 

bonuses, averaged $153 per participant (of a possible $230) at an incremental cost/kg of $85 

relative to those receiving the online program alone.

DISCUSSION

The addition of financial incentives to an online behavioral weight loss program with 

synchronous group chats significantly increased weight losses, with those receiving financial 

incentives achieving a 2% incremental weight loss advantage over what was seen among 

individuals provided the same online program without incentives. Average weight losses 

among completers of the Internet + incentives program was 7.1%. These weight losses are 

comparable to the 6.9% achieved at 6 months among completers in the in-person Diabetes 

Prevention Program, a gold standard intensive lifestyle obesity treatment.22 Furthermore, 

55% of participants in the Internet + incentives group achieved clinically meaningful 

weight losses of ≥5%, and 28% lost ≥10% at 6 months. Participants receiving the Internet 

+ incentives program were significantly more likely to achieve clinically meaningful 

weight losses than were participants who received Internet-only treatment, and weight loss 

outcomes in the Internet + incentives group compare favorably with the 49% of participants 

in the Diabetes Prevention Program who achieved the ≥7% weight loss goal.22 Noteworthy 

in the current study is that these clinically meaningful weight losses were produced without 

a single in-person intervention session. Thus, by combining online treatment with financial 

incentives, it is possible to provide a weight loss program to individuals located across 

significant geographic distances and produce outcomes approximating those achieved in 

premier in-person programs, all without a single in-person contact.

The superior and substantial weight loss outcomes observed with the addition of financial 

incentives were accompanied by significantly better treatment engagement than was evident 

among individuals receiving the Internet-only program. Among those receiving financial 

incentives, there was higher attendance at group chat sessions and more days of self­

monitoring of all target behaviors (diet, physical activity, and weight) than was observed 

among those receiving Internet-only. The incentive group also self-reported higher levels 
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of physical activity. Interestingly, improved treatment engagement was not limited to the 

behaviors targeted by incentives. Participants in the Internet + incentives condition not only 

had significantly higher frequency of behaviors incentivized weekly (i.e., self-monitoring 

weight and diet) but also behaviors that were not incentivized (i.e., self-monitoring physical 

activity, self-reporting meeting steps, physical activity and calorie goals, and attending chat 

sessions). This ripple effect is particularly noteworthy because these particular “spillover” 

behaviors are each strongly associated with successful weight loss.31 This finding is 

consistent with Leahey et al.,10 who also found a ripple effect in which participants were 

significantly more likely to log in to the website and view lessons even though those aspects 

of program participation were not targeted with incentives.

Additionally, the pattern of greater treatment engagement observed during the first 8 

weeks when weekly incentives were in place was sustained even after weekly incentives 

for self-regulatory behaviors were discontinued. This apparent continued impact of initial 

weekly incentives was noted for behaviors which had been targeted with incentives, as 

well as aspects of treatment engagement that had not been incentivized. Emphasizing key 

self-monitoring behaviors early in programs by the use of incentives may have assisted 

in initial habit formation,32 and these habits may have been maintained after incentives 

for the specific behaviors were withdrawn. Alternatively, increased satisfaction with weight 

losses achieved during the initial 2 months may have enhanced motivation for continued 

engagement in effective weight control behaviors.33 Importantly, incentivized behaviors did 

not “extinguish” or discontinue when financial incentives were withdrawn, as observed in 

other studies.11 However, incentives offered for meeting weight loss goals at 6 months may 

have contributed to continued behavioral engagement after weekly process incentives were 

discontinued.

The current study is one of the few to offer both process incentives (for behaviors 

associated with weight loss outcomes) and outcome incentives (for achieving target weight 

losses). Most studies examining financial incentives for weight loss have offered outcome 

incentives only.34–41 However, there is burgeoning interest in process incentives to reinforce 

use of behavioral strategies which increase the likelihood of sustained successful weight 

loss.11,13,14,42 Leahey and colleagues10 demonstrated that a combination of process and 

outcome incentives enhanced weight losses when added to their low-intensity, automated 

online program. Within the context of an in-person behavioral weight control program, 

Jeffery et al.43 found that providing financial incentives for calorie restriction produced 

weight losses comparable to incentivizing weight loss goals, both of which were superior 

to incentivizing attendance at group sessions. However, the optimal combination and 

magnitude of weight loss-based incentives versus behavior-based incentives remains 

unclear.44

Similarly, the optimal timing of incentives remains unclear. Weekly behavioral incentives 

early in the program and outcome incentives at the 2-month clinic visit reflected evidence 

that “starting strong” is critical to long-term weight loss success.27,45 “Front loading” 

incentives for weight loss during the first 3 months of a 6-month intervention produced 

more total weight loss than steady payments throughout the intervention or “back loading” 

rewards in the latter half of the program.35 Theoretically, offering reinforcement such as 
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financial incentives during the acquisition of behavioral skills will increase performance 

of those skills, and reviews indicate incentives may be most effective in the initial phase 

of treatment delivery.11 However, few studies offer clear guidance on the best incentive 

scheme. Further, pragmatic concerns often guide incentive implementation. For example, the 

decision in the current study to curtail self-monitoring incentives after 8 weeks reflected 

limited resources as well as the reasoning that it might be advantageous to discontinue 

self-monitoring incentives while weekly chat sessions were still ongoing to allow continued 

counselor support for sustained behavior rather than eliminate weekly contact and behavioral 

incentives simultaneously. It is possible that weight losses may have been greater if process 

incentives were offered for a longer period or higher amounts were provided. The incentive 

scheme utilized appears to have been successful in increasing weight loss relative to the 

program without incentives, but it is one of many combinations that could be implemented 

to target both process and outcome measures. Future research should identify which 

incentive strategy is optimal and cost effective.

Weekly payouts were made for incentives that were accrued weekly, distinguishing this 

payout scheme from other studies that “reward” frequently but don’t pay out frequently. It 

is not clear what role this proximal payout may have played in promoting behavior changes. 

Distal payment may diminish motivation and dilute the impact of incentives42; this may 

be particularly relevant when considering process incentives. However, the optimal payout 

approach is not known.

The financial incentives offered in the current study augmented weight losses over and 

above the online program alone and produced average weight losses on par with premier 

in-person programs, with incentive costs averaging $153 per participant over the 6-month 

intervention, or $85 per additional kg lost relative to the non-incentivized intervention. 

These cost data provide insight into level of engagement with the incentive protocol, as 

well as an estimate of the additional costs associated with providing incentives. However, 

these estimates do not consider the full costs of delivering treatment, nor are participant 

costs assessed, so direct comparisons with cost analyses of other incentivized and online 

obesity interventions are not appropriate, and the cost effectiveness of the approach is 

unknown. Nonetheless, emerging evidence indicates incentive-based programs delivered at 

least partially online may be cost effective relative to similar programs without incentives.10

Limitations

This study includes a predominantly female population who all had access to a computer 

and smartphone and a relatively high education level, which may limit the generalizability 

of the findings. Further, although retention rates were high overall (86% of participants 

providing 6-month data), the authors experienced greater attrition in the Internet-only 

condition (19%) than in the Internet + incentives condition (9%). Other studies have found 

incentives positively associated with retention,41 leading some investigators to suggest that 

comparison groups in incentive-based studies should also be compensated to decrease 

attrition and avoid inflating the value of incentive schemes.46 In addition, the authors 

are unable to disentangle the effects of weight loss milestone incentives and weekly 

behavioral incentives on treatment engagement and weight loss. Although a growing 
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literature supports the efficacy of rewarding the achievement of weight loss, participants 

have greater control over their behaviors than they do over their absolute weight loss. Thus, 

it is attractive to consider both targets for incentives. Future research to determine which 

combination of process and outcome incentives maximizes long-term weight control will be 

necessary. Additional limitations include the use of self-reported physical activity, as well 

as the lack of data on participant costs, which precludes detailed comparisons with other 

online and incentives treatment program. Finally, these data examine the 6-month weight 

trajectory and do not address long-term weight maintenance patterns following financial 

incentives. This is common among studies of financial incentives for obesity treatment; 

reviews indicate most studies are 6 months in duration or less,7,11 leaving questions about 

sustained impact of incentives largely unanswered. However, short-term weight losses 

strongly predict longer-term weight losses,27,45 and thus improved 6-month weight losses 

observed here might suggest better long-term weight losses. Strengths of the study include 

the randomized design, the racially diverse sample, and the daily digital assessment of 

treatment engagement, including self-monitoring.

CONCLUSIONS

The major findings of this study are that the addition of process and outcome financial 

incentives enhanced weight loss outcomes in an online group-based behavioral weight 

control program compared with the program alone and that the incentive-augmented 

program produced 6-month weight losses similar to those achieved in premier in-person 

programs. Incentives also enhanced self-monitoring behaviors, session attendance, and self­

reported physical activity. Given the potential for disseminating weight loss interventions 

online, further research is needed to understand which behaviors and outcomes should be 

incentivized, the timing and amount of incentives needed to produce the largest and most 

sustained weight losses, and the cost effectiveness of adding process and outcome incentives 

to online weight control. However, health insurance plans and worksites that already 

incentivize participation in weight loss programs might want to consider the combination 

of process and outcome incentives.
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Figure 1. 
CONSORT flow diagram.
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Table 1.

Baseline Sample Characteristics

Characteristics Internet-only
(n=212)

Internet + incentives
(n=206)

Age, years, M±SD 48±11 50±11

Female, n (%) 194 (92) 187 (91)

Race, n (%)

 White 158 (77) 145 (68)

 African American 63 (30) 44 (21)

 Other minority 4 (2) 4 (2)

Clinical site, n (%)

 South Carolina 106 (50) 103 (50)

 Vermont 106 (50) 103 (50)

Weight, kg, M±SD 97.8 ± 19.5 95.6 ± 15.9

BMI, M±SD 35.8 ± 5.9 35.5 ± 5.5

Obese, ≥30 BMI, n (%) 174 (82) 169 (82)

Education, n (%)

 College degree or higher 169 (80) 161 (78)

Employed full time, n (%) 177 (83) 169 (82)
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Table 2.

Weight Losses

Variable

All randomized participants
a Completers

Internet-
only

Internet + 
incentives

Group 
difference 
(95% CI)

t (24) Internet-
only

Internet + 
incentives

Group 
difference 
(95% CI)

t (24)

2-month data 
collection

 n (%) 212 (100) 206 (100) 194 (92) 195 (95)

 Weight loss, 
kg, M±SD

3.1 ± 3.4 4.3 ± 3.0 1.2 (0.5, 1.9) 3.55 
***

3.2 ± 3.4 4.3 ± 3.0 1.2 (0.6, 1.9) 3.78 
***

 Weight loss, 
%, M±SD

3.2 ± 3.1 4.5 ± 3.1 1.2 (0.6, 2.0) 3.61 
***

3.3 ± 3.1 4.5 ± 3.0 1.3 (0.6, 1.6) 3.95 
***

 ≥3% weight 
loss, n (%)

105 (50) 132 (64) 15 (5, 23) 2.99 ** 105 (54) 132 (68) 14 (4, 22) 2.73 *

 ≥5% weight 
loss, n (%)

46 (22) 86 (42) 20 (8, 33) 3.58 ** 46 (24) 86 (44) 21 (8, 34) 3.57 
***

6-month data 
collection

 n (%) 212 (100) 206 (100) 172 (81) 188 (91)

 Weight loss, 
kg, M±SD

4.7 ± 6.6 6.4 ± 5.5 2.1 (0.4, 3.8) 2.66 ** 5.2 ± 6.5 6.7 ± 5.4 1.7 (0.4, 3.0) 2.63 *

 Weight loss, 
%, M±SD

4.9 ± 6.4 6.8 ± 5.7 2.0 (0, 4) 2.51 * 5.4 ± 6.1 7.1 ± 5.5 1.8 (0.4, 3.2) 2.55 *

 ≥5% weight 
loss, n (%)

85 (40) 114 (55) 15 (4, 26) 2.72 * 85 (49) 114 (61) 11 (0, 21) 2.00

 ≥10% weight 
loss, n (%)

34 (16) 58 (28) 12 (2, 26) 2.41 * 34 (20) 58 (31) 11 (0, 25) 2.04

Note: Boldface indicates statistical significance

*
p<0.05

**
p<0.01

***
p<0.001

a
Multiple imputation used to generate missing data for intent-to-treat analyses.
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Table 3.

Treatment Engagement

Variable Internet-only Internet + incentives p-value

Weeks 1‒8 (Months 1‒2)

 Attendance

  Number weekly group chat sessions attended (out of 8), M±SD 6.7± 1.9 7.4 ± 1.2 0.0007

  Proportion attending ≥75% of weekly group chat sessions 85% 93% 0.007

 Self-monitoring

  Number of days with body weight self-reported (out of 56), M±SD
a 32 ± 17 49 ± 10 <0.0001

   Proportion recording body weight ≥50% of days (i.e., ≥28 days) 61% 95% <0.0001

  Dietary intake, days reported recording (out of 56), M±SD
a 36 ± 17 50 ± 10 <0.0001

   Proportion reporting recorded dietary intake ≥50% days (i.e., ≥28 days) 72% 96% <0.0001

  Physical activity, days reported (out of 56), M±SD 37 ± 17 50 ± 10 <0.0001

   Proportion reporting physical activity ≥50% days (i.e., ≥28 days) 75% 96% <0.0001

 Self-reported goal attainment
c

  Number of weeks met goal of ≥200 minutes/week of MVPA (max 8; M±SD) 1.8 ± 2.3 3.3 ± 2.9 <0.0001

  Number days met goal of ≥10,000 steps/day (max 56; M±SD) 9.2 ± 11.8 15.1 ± 14.7 <0.0001

  Number of days met calorie goal (max 56; M±SD) 24 ± 15 36 ± 13 <0.0001

 Self-reported physical activity
d

  Minutes/week on days when minutes reported, M±SD 132 ± 98 200 ± 127 <0.0001

  Number steps/day on days when steps reported, M±SD 7,071 ± 2,813 7,806 ± 2,659 0.01

Weeks 9‒24 (Months 3‒6)

 Attendance

  Number weekly group chat sessions attended (out of 16), M±SD 9.1 ± 5.2 11.2 ± 4.4 0.0005

   Proportion attending ≥75% of weekly group chat sessions 46% 62% 0.0151

 Self-monitoring

  Number of days with body weight self-reported (out of 112), M±SD
b 40 ± 36 66 ± 37 <0.0001

   Proportion recording body weight ≥50% of days (i.e., ≥56 days) 35% 63% <0.0001

  Dietary intake, days reported recording (out of 112), M±SD
b 44 ± 30 66 ± 38 <0.0001

   Proportion reporting recorded dietary intake ≥50% days (i.e., ≥56 days) 39% 49% 0.0006

  Physical activity, days reported (out of 112), M±SD 47 ± 39 68 ± 38 <0.0001

   Proportion reporting physical activity ≥50% days (i.e., ≥56 days) 42% 63% 0.0008

 Self-reported goal attainment
c

   Number of weeks met goal of ≥200 minutes/week of MVPA (max 16; MSD) 3.0 ±4.6 5.5 ± 5.8 <0.0001

   Number days met goal of ≥10,000 steps/day (max 112; M±SD) 18.3 ± 26.2 27.0 ± 29.3 0.0004

   Number of days met calorie goal (max 112; M±SD)
d 33 ± 32 48 ± 33 <0.0001

 Self-reported physical activity
d

  Minutes/week on days when minutes reported, M±SD 133 ± 99 191 ± 148 0.003

  Number steps/day on days when steps reported, M±SD 8,174 ± 3,134 8,386 ± 2,769 0.44
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Variable Internet-only Internet + incentives p-value

Month 1‒Month 6

 Attendance

  Number weekly group chat sessions attended (out of 24), M±SD 16 ± 6.6 18 ± 5.1 <0.0001

   Proportion attending ≥75% of weekly group chat sessions 51% 70% 0.002

 Self-monitoring

  Number of days with body weight self-reported (out of 168), M±SD
a 72 ± 51 115 ± 43 <0.0001

   Proportion recording body weight ≥50% of days (i.e., ≥84 days) 42% 74% <0.0001

  Dietary intake, days reported recording (out of 168), M±SD
a 85 ± 54 119 ± 44 <0.0001

   Proportion reporting recorded dietary intake ≥50% days (i.e., ≥84 days) 49% 76% <0.0001

  Physical activity, days reported (out of 168), M±SD 85 ± 54 118 ± 44 <0.0001

   Proportion self-monitoring physical activity ≥50% days (i.e., ≥84 days) 49% 75% <0.0001

 Self-reported goal attainment
c

  Number of weeks met goal of ≥200 minutes/week of MVPA (max 24; M±SD) 5 ± 6 9 ± 8 <0.0001

  Number days met goal of ≥10,000 steps/day (max 168; M±SD) 27 ± 36 42 ± 41 0.0003

  Number of days met calorie goal (max 168; M±SD)
d 56 ± 44 83 ± 42 <0.0001

 Self-reported physical activity
d

  Minutes/week on days when minutes reported, M±SD 127 ± 91 193 ± 131 <0.0001

  Number steps/day on days when steps reported, M±SD 7,447 ± 2,888 8,057± 2,672 0.04

Notes: Boldface indicates statistical significance (p<0.05).

a
Incentivized during Weeks 1‒8 in the Internet + incentives condition.

b
No longer incentivized during Weeks 9‒24.

c
If no self-report of adherence to calorie, step or minutes physical activity goal was provided on a given day, it was assumed that the goal was not 

met on that day.

d
Includes reported data only (no imputed data).

MVPA, moderate-to-vigorous physical activity.
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