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Abstract

Objective: Behavioral obesity treatment implemented in primary care is efficacious but typically 

involves face-to-face or phone contact. We evaluated enrollment, engagement, and 12-week weight 

losses in a fully-automated online behavioral weight loss intervention implemented pragmatically 

in a primary care network.

Methods—As part of routine primary care, providers and nurse care managers offered a no-cost 

online obesity treatment program to 1721 patients. Of these, 721 consented and were eligible 

(aged 18–75 years with a BMI≥25kg/m2 and Internet access) and 464 started the program. The 

program included 12 weekly online lessons, a self-monitoring platform, and automated feedback.

Results: More than one quarter of patients offered the program (26%) initiated treatment. In 

intent-to-treat analyses using all data available, mean 12-week weight change was −5.10% (SE = 

0.21). Patients who submitted their weights on all 12 weeks (37% of 464) lost an estimated 7.2% 

body weight vs 3.4% in those submitting less frequently.

Conclusions: This fully-automated online program, implemented into the routine workflow of a 

primary care setting without any human counseling or researcher involvement, produced clinically 

meaningful short-term weight losses. Greater program engagement was associated with greater 

weight loss; efforts are needed to understand barriers to engagement.
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INTRODUCTION

Obesity affects over 40% of U.S. adults and heightens risk for cardiometabolic disease, 

cognitive decline, other forms of morbidity, and mortality [1,2], making obesity treatment a 

vital public health priority. Gold-standard behavioral obesity treatments (i.e., diet, exercise, 

behavior therapy) elicit 5–10% weight loss and confer long-term health benefits [2,3]. 

Despite their known efficacy, the reach of behavioral weight loss programs is limited by 

low availability caused by a lack of trained providers, and high treatment costs for providers/

patients [2,4], thus diminishing their potential public health impact.

One method for improving the reach and impact of behavioral weight loss programs is 

to implement them in the most widely utilized healthcare setting in the U.S.: primary 

care [5]. Primary care medical teams (e.g., physicians, nurses, care coordinators) serve 

nearly 25% of the U.S. population every month [6]. This patient population is racially and 

socio-economically diverse, and the majority (60%) meet criteria for overweight/obesity [6]. 

Current guidelines for primary care providers [2,7] recommend obesity screening, diagnosis, 

and referral to intensive lifestyle interventions as standard practice. However, rates of 

obesity treatment in primary care are low. Between 2008–2012, rates of providing and 

referring patients to obesity treatment declined from 33% in 2008–2009 to 21% in 2012–

2013 [8]. Common barriers for medical teams include lack of time, training, resources, and 

reimbursement [9].

Automated online delivery of empirically-based behavioral weight loss treatment has 

the potential to reduce costs, improve access, and facilitate integration into the existing 

workflow of primary care delivery. Our team developed a fully-automated, 12-week online 

lifestyle intervention, Rx Weight Loss (RxWL), that has produced mean weight losses of 

5.8±4.4% in 154 primary care patients [10], 5.8±5.2% in 75 adults in a work setting [11], 

and 4.2±5.3% in 230 community adults [4] across 3 clinical trials. RxWL demonstrates good 

patient acceptability and engagement, and it is more cost-effective than in-person treatment 

[4,10]. Further, whereas many available treatments require regular clinician contact and 

coaching [12,13], the full automation of RxWL substantially reduces burden on the medical 

team and thus maximizes scalability in routine care settings.

Having demonstrated the efficacy of the program, we are currently conducting a clinical trial 

to determine the effectiveness of the RxWL program offered by medical teams to a broad 

range of patients and implemented without researcher or clinician-involvement. The aims 

of the clinical trial are a) to determine whether providing enhanced (vs. basic) training to 

nurse care managers improves implementation outcomes in the primary care setting and b) 

to compare two different schedules for a 9-month maintenance program against an education 

control condition on 1-year weight loss outcomes. Although the trial is ongoing, we believe 

it is important to present results related to recruitment, initial weight losses, and engagement 

in the 12-week program. The primary outcomes analysis will be conducted using data from 
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the electronic health record (EHR) and most patients will not have had a clinic visit within 

12 weeks of the clinical encounter that led to them enrolling in the RxWL program. Thus, 

the test of primary outcomes, which focuses on weight loss at 1-year, will not yield a 

precise estimate of weight loss at the end of the initial 12-week program, which we present 

here. Also, to our knowledge, this is the first fully-automated online behavioral weight loss 

program to be integrated into the routine workflow of a state-wide primary care organization 

[5], and thus this paper’s 12-week outcome data will provide an important benchmark for 

evaluating future pragmatic implementations of weight loss programs in primary care.

METHODS

Design Overview

We conducted a type II hybrid effectiveness-implementation trial [14] that tested an online 

obesity treatment and its implementation in primary care. The rationale and design of this 

trial have been previously described [15]. The trial met PRECIS criteria for a pragmatic 

trial [16] and was conducted in partnership with a state-wide primary care organization. The 

study protocol was approved by the Rhode Island Hospital Institutional Review Board.

In brief, the study was conducted at Rhode Island Primary Care Physician’s Corporation 

(RIPCPC), a primary care practice organization which includes approximately 60 practices 

with 100 physicians. The 16 nurse care managers (NCMs) employed by RIPCPC were 

randomly assigned to an enhanced or a standard implementation arm (results presented 

here are for all NCMs combined) and offered the RxWL program to patients during 

routine care. NCMs briefly described the weight loss program to patients whom they 

believed to be eligible and appropriate for this intervention (based on age, weight status, 

and overall health). Patients who expressed interest were given a “prescription for weight 

loss” with a unique referral code to access the online study platform. The number of 

“prescriptions” distributed by the nurses was used to determine the potential reach of the 

program. Patients who visited the study website were provided with study information, 

invited to complete an electronic informed consent, and screened for eligibility. All eligible 

participants received access to the free 12-week RxWL program. Participants were randomly 

assigned to one of three maintenance programs upon joining RxWL (two different schedules 

of 9-month maintenance program or education control group) but were not informed about 

this assignment until after completing the 12-week program. Data collection and analysis 

for the maintenance phase is ongoing. The present manuscript focuses on the recruitment, 

engagement, and weight losses during the initial 12-week treatment.

Participants

RIPCPC patients who had a body mass index (BMI) ≥ 25kg/m2, were age 18–75 years old, 

had Internet access, and were English fluent and literate were eligible. Broad inclusion 

criteria such as these are appropriate for pragmatic trials in which a medical team 

selects individuals for treatment and also to maximize potential reach and uptake in a 

usual care setting. Exclusion criteria included current use of a weight loss medication or 

liquid diet; current, planned, or recent (<6 months) pregnancy; a medical condition that 

restricts unsupervised physical activity; and inability to walk two blocks without stopping. 
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Participants who were not eligible were referred back to their primary care team for 

alternative treatment options.

Intervention

RxWL is a behavioral weight loss program with an initial 12-week weight loss phase 

that is informed by the intervention strategy used in the Diabetes Prevention Program 

[17] and Look AHEAD Intensive Lifestyle Intervention [18]. The program, which targets 

healthy eating, physical activity, and behavioral skills to promote weight change, has been 

described in detail in a prior publication [13]. RxWL includes 3 core components: weekly 

online lessons, submission of self-monitored weight, energy intake, and activity data, and 

personalized, automated feedback [15]. Participants are given goals for weight loss (i.e., 

10% of initial body weight), daily energy intake (i.e., 1200–1500kcal/day for patients 

weighing ≤250lbs, and 1500–1800kcal/day for patients weighing >250lbs), and activity 

(i.e., gradual increase to 200 mins/week of moderate-to-vigorous intensity physical activity). 

Participants self-monitor their progress toward these goals daily and submit self-monitored 

data within the RxWL portal each week. The program provides options for reducing energy 

intake by reducing fat intake or following a Mediterranean-style eating plan and for self-

monitoring using a commercially-available smartphone application that was linked to the 

RxWL platform, or paper diaries. Participants are strongly encouraged to have a scale at 

home to allow for regular weighing or use a scale available in the community (e.g., at a local 

gym); scales are not provided. Automated feedback that is tailored for the participant based 

on their self-monitored data is provided weekly. The feedback included encouragement, 

praise for meeting goals, and/or constructive feedback. The program was made available at 

no cost to all patients who consented.

Measures

Demographics.—After consenting, participants self-reported their age, biological sex, 

racial background (i.e., American Indian/Alaskan Native, Asian or Pacific Islander, Black 

or African American, White, Other) and ethnic background (i.e., Hispanic/Latinx, Non-

Hispanic) via an electronic survey at baseline. This information was collected to characterize 

the sample; the participants chose from categories selected by the researchers.

Body weight.—Participants were asked to weigh themselves at least once weekly, 

preferably daily, and submitted their self-reported body weight data using the online portal 

each week. These self-reported data were used to calculate percent weight loss from Week 

1 to Week 12 (post-treatment). The final weight reported each week was used to calculate 

weight change for that week. Prior work demonstrates that self-reported and measured 

weights are highly correlated [19].

Engagement.—We used 2 different measures of engagement with RxWL: the proportion 

of RxWL lessons accessed and proportion of weeks that at least one body weight was 

reported. Both measures were automatically extracted from the online intervention platform.
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Statistical Analyses

Analyses were conducted using IBM SPSS Statistics v.25.0 [20] and R v.3.6.0 [21]. 

Descriptive statistics were computed for baseline characteristics and demographics. 

Independent samples t-tests and Pearson’s chi-square analyses examined potential 

differences between individuals who achieved a minimum level of engagement with the 

intervention necessary for inclusion in this analysis and those who did not.

The analysis examining 12-week weight change was conducted via linear mixed effects 

models using maximum likelihood estimation, following the intent-to-treat (ITT) principle. 

All available weights entered by patients were included in analysis. The model included 

fixed linear and quadratic effects of time on the primary outcome—weight change—

operationalized as percent change from baseline. Covariates of patient age, BMI, sex (male/

female), and identification with a racial/ethnic minority group (yes/no) were included as 

fixed effects. Random intercepts and linear time slopes accounted for nesting of observations 

within individuals. Least-squares mean estimates of weight loss at 12 weeks were also 

calculated.

Given the novelty of testing a fully-automated online obesity treatment with no routine 

adjunctive intervention from clinicians/researchers (which typically increase engagement 

[22] and weight loss[23]), it was also important to examine engagement metrics in this trial. 

To summarize patient engagement with the RxWL platform (i.e., adherence), descriptive 

statistics were computed for accessing the video lessons and frequency of self-reporting 

weight. For both measures, we calculated the total number of weeks (maximum 12) in which 

a patient viewed a video lesson, as well as the number of weeks in which a patient reported 

at least one weight. We then examined the association between program engagement and 

weight change by adding dichotomous predictor variables representing lessons accessed (all 

12 lessons versus fewer) and number of weeks that weight was reported (all 12 versus fewer) 

to the linear mixed effects model. Finally, we used multivariate linear regression to test 

whether demographic characteristics or baseline BMI were associated with engagement.

RESULTS

Patient Enrollment

As outlined in the CONSORT Diagram (Figure 1), 1,765 patients were referred to the 

program, of whom 721 (41%) consented and were eligible to participate. Of these, 654 

patients enrolled in the program and created RxWL accounts; 464 of the 654 enrolled 

patients (71%) entered at least one weight after baseline, allowing them to be included in 

analysis (i.e., 26% of those originally offered the program). Since patients who were offered 

the program but did not enroll in the program did not provide informed consent, it was not 

possible to compare their characteristics to those who did enroll. However, no significant 

differences were detected on age, BMI, sex, race, or ethnicity when comparing engaged 

participants (N=464) versus those who enrolled in the study but did not engage with the 

intervention by entering at least one weight after baseline (N=190; ps≥.22).
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Patient Characteristics

The 464 participants who engaged with the treatment program were 52.6 (SD=13.2) years of 

age, and the average BMI was 36.2 (SD=6.9). The majority of patients in the sample were 

female (70%) and White (94%). A small portion of the sample (n=11; 2%) self-identified as 

Hispanic or Latinx ethnicity. Patient characteristics are reported in Table 1.

12-Week Weight Change Outcomes

Figure 2 shows weight loss estimates; the estimated marginal mean weight change at 

week 12 was −5.1% (SE=0.2), which corresponded to a change of −5.1 kg (SE=.02). 

Significant fixed linear (b=−0.52, SEb=0.02, t(737.01) = −26.27, p<.0001) and quadratic 

(b=0.02, SEb=0.001, t(2957.86) =14.02, p<.0001) effects of time on percent weight loss 

were detected, indicating that patient weight declined on average from baseline to 12 weeks, 

and that the rate of weight loss slowed over time (Figure 2). There were no significant fixed 

intercept effects of age, BMI, sex, or identification with a racial/ethnic minority group on 

weight loss (ps≥.18).

Program Engagement and Weight loss Outcomes

As expected, the proportion of patients entering a weight decreased gradually over the 

12-week period (see bars in Figure 2). Patients entered a weight on an average of 7.8 of 

the 12 weeks post-baseline (SD=4.3), with 172 (37%) reporting weight on all 12 weeks. 

The mean number of lessons viewed was 6.5 (SD=4.1). Although a number of patients only 

accessed 1 video lesson (n=53; 12%) or 2 lessons (n=47; 10%) throughout the program, 91 

patients (20%) accessed all 12 video lessons. Most (86%) of patients who watched all 12 

lessons also provided weight data on all weeks. On average, patients reached the 7th week 

before discontinuing their engagement with the video lessons (M=7.2, SD=4.2).

Patients who reported their weight on all 12 weeks achieved an estimated weight loss of 

7.2% (SE=0.3) compared to 3.4% (SE=0.3) for patients who submitted their weight on 

fewer than 12 weeks (p<.0001). Similarly, patients who accessed all 12 lessons achieved 

an estimated weight loss of 8.0% (SE=0.4) compared to 4.2% (SE = 0.2) for patients 

who accessed fewer lessons (p<.0001). Neither BMI, sex, nor identification with a racial/

ethnic minority group were associated with these measures of engagement (ps≥.19), but age 

was associated with a greater number of lessons viewed (b=0.09, SEb=0.01, t(456)=6.73, 

p<.0001.)

DISCUSSION

In our earlier efficacy studies [4,10,11], the initial 12-week weight loss phase of an 

automated online behavioral obesity treatment program—RxWL—produced weight losses 

of approximately 5.6 kg or 5% of initial body weight. In a previous randomized controlled 

trial conducting in the primary care setting, this weight loss was significantly greater 

than the 1.4% observed in an online newsletter control condition [10]. We now provide 

effectiveness data for the 12-week RxWL program when it was implemented in a state-

wide primary care practice network in 464 patients with overweight/obesity. To our 

knowledge, this is one of the first studies to examine the effectiveness of a fully automated, 
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comprehensive weight loss intervention delivered as part of the routine clinical workflow of 

primary care. Thus, the results reported here are novel, and provide some of the first data 

on the effectiveness of a fully automated program on 12-week weight loss. ITT analysis 

showed that RxWL produced an estimated mean weight loss of 5.1% of initial body weight 

(M =5.1kg, SE= 0.2) at 12-weeks. In primary care settings, most e-health obesity treatments 

report mean weight losses of about 2.5% initial body weight at 12- or 24-weeks in ITT 

analyses [13,24,25], and fully-remote e-health programs typically produce mean weight 

losses of 2.2 kg [12].

These weight loss findings are particularly notable because RxWL is a fully-automated 

program that was pragmatically implemented in primary care, and the weight losses 

observed here are largely the result of patients’ independent efforts. Clinical providers 

identified and enrolled patients and supported their participation but did not provide regular, 

ongoing support during participation. Furthermore, the research team had no participant 

contact except to resolve basic technical problems with the online platform (e.g., password 

reset) and did not provide incentives for reporting weights at any point. Even among 

digital lifestyle interventions that have been offered in primary care, most require significant 

researcher involvement, trained provider time [24], or in-person or phone contact [26,27], 

minimizing scalability. The few fully-remote weight loss programs that have been integrated 

into primary care settings are low-intensity and produce weight losses of only 0.8%−2.4% 

[13,25,28]. Given that weight losses of 3–5% are recommended to improve cardiovascular 

risk factors among individuals with obesity [2], the weight losses produced by RxWL as 

implemented here are clinically significant. If used widely, the public health impact of such 

an effective, low-cost, easily scalable program could be considerable.

Engagement with RxWL was variable, as expected, given the pragmatic implementation of 

the RxWL program in the RIPCPC practice network. Patients who engaged for at least one 

week (71%) tended to self-report their weight on about two-thirds of the weeks and on 

average accessed just over half the skills training lessons. These findings are on par with 

those from a lower-intensity digital weight loss program [25], which found that although 

38% of participants either never logged in or only watched 1–2 lessons, those who engaged 

watched a mean 8.6 of 12 lessons. In ITT analysis using all available data from RxWL, 

individuals who accessed all 12 lessons (20% of the sample) were estimated to achieve 

nearly double the weight loss of those who accessed fewer than 12 lessons (about 8% versus 

4%). A similar pattern was observed for adherence to self-monitoring of weight; weight 

losses of those who entered their weight on all 12 weeks (37% of the sample) were twice 

as large as those who entered fewer weights (7.4% vs 3.2%). Thus, although there are 

challenges to engaging patients in online obesity treatment [29], those who do engage tend 

to achieve very favorable outcomes. Moreover, in this study 20–37% of the patients studied 

met these high criteria for engagement.

Our analyses also suggested that the weight loss outcomes did not differ significantly across 

sex, age, BMI, or race/ethnicity. While older individuals had better engagement with the 

online lessons, as is typical [30], we found no effect of age on weight loss outcomes. 

This differs from prior studies suggesting that older individuals have better initial weight 

loss outcomes [31,32], even in studies using online programs [33]. Our ability to examine 
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race/ethnicity was hampered by the fact that 94% of participants self-identified as White. 

Nevertheless, it is encouraging that the online program appeared to have consistent effects 

across demographic groups.

We found that 26% of those who accepted a “prescription” to the program ultimately 

engaged with it (i.e., entered at least one week of weight loss data). Previous studies of 

online weight loss programs in primary care report uptake rates of 7% [26], 15% [25], 26% 

[24], and 27% [13], suggesting that rates of uptake in RxWL were better than or on par with 

prior work. There were two major points of disengagement: a) about half of patients who 

accepted a “prescription” never engaged with the online platform at all, and b) an additional 

29% disengaged after beginning the program but before completing the first week. The 

failure to even visit the program may reflect the fact that it was easier for a patient to 

accept a referral than it would be to decline it. The second point of disengagement, which is 

consistent with the rate at which commercial apps are downloaded but used only once [20], 

may reflect ambivalence on the part of the patient or a decision that the program does not 

fit their needs. There are very few data from other weight loss programs for comparison, 

because it is hard to define the number of individuals who are invited to join any given 

program. Further elucidation of the potential reasons why patients did not pursue the full 

program after receiving a “prescription” are beyond the scope of this paper, however, in a 

qualitative formative evaluation with RIPCPC clinicians, several factors were perceived as 

barriers to patient uptake and engagement, including challenges with technology literacy, 

motivation, fear of change, and other conditions that complicate treatment (i.e., depression 

and anxiety [34]). Additional research is needed to better understand barriers to engagement 

with online obesity treatment in primary care, and how to address them using innovative 

intervention approaches.

Key strengths of this study include use of a fully-automated online obesity treatment 

program with established efficacy [4,10,11] and a pragmatic implementation that relied 

entirely on primary care treatment teams to engage and support patients. This approach 

allowed us to study real-world rates of uptake and engagement. In addition, the analytic 

approach followed the ITT principle and is thus superior to a completers-only approach.

This report also has important limitations. The initial 12-week weight loss program was 

offered to all eligible participants, and thus there was no control group for comparison. 

However, in our original efficacy study [10], we found that RxWL produced significantly 

greater weight losses than a 12-week internet-delivered education-only intervention. The 

data presented are based on self-reported weight which have been shown to be accurate 

but are not without some bias [19]. Future reports will capitalize on data from the EHR 

to evaluate longer-term weight loss outcomes. However, because most patients are unlikely 

to have a clinic visit within 3 months of enrolling in the program, it was necessary to use 

self-reported weight data in this report. Another important limitation is the homogeneous 

sample of largely White women (the demographic who present most often for behavioral 

obesity treatment) who are likely to have been highly motivated to engage with treatment. 

Engaging men, individuals of racial and ethnic minority backgrounds, and individuals with 

treatment ambivalence remains a significant challenge [35–37], which we had hoped would 

be mitigated by delivery in the primary care setting. Further analyses will help determine 
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whether the disproportionately small number of men and racial/ethnic minorities enrolled in 

this program results from the characteristics of the patients seen in these practices, a bias on 

the part of the clinicians in referring patients to the program, or lack of interest in weight 

loss expressed by these patients. Efforts to increase initial engagement with the program will 

help determine the effectiveness of the program in patients who may be less motivated to 

lose weight.

CONCLUSION

Pragmatic implementation of an established, fully-automated online behavioral obesity 

treatment in a large primary care practice network produced a mean weight loss of 5% of 

initial body weight at the end of the initial 12-week treatment period. This is consistent with 

national guidelines [2] for minimum clinically significant weight loss for first-line treatment. 

Individuals with high treatment engagement lost an estimated 7–8%, a very favorable 

outcome. This report provides preliminary evidence for the potential of fully-automated 

online treatment to serve as a pragmatic resource in the primary care setting for addressing 

the epidemic of obesity.
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Study Importance Questions

1. What is already known about this subject?

• Primary care is often where obesity is first addressed, but primary 

care clinicians often have few resources to offer patients for weight 

loss.

• Previous trials of behavioral obesity treatment delivered in the 

primary care setting have typically involved intensive researcher 

involvement to deliver treatment and/or maintain participants’ 

engagement with the research study.

2. What are the new findings in your manuscript?

• This is one of the first times that a fully automated online obesity 

treatment program has been tested pragmatically in a large primary 

care practice network with clinicians taking responsibility for 

identifying patients, offering the program, and supporting its use.

• Primary care clinicians were able to implement the program 

pragmatically and weight loss outcomes were encouraging, and 

similar to those observed in efficacy trials.

3. How might your results change the direction of research or the focus of 

clinical practice?

• This manuscript demonstrates that clinicians can successfully 

implement an online obesity treatment program pragmatically in a 

large primary care practice network.

• The results have implications for implementing and disseminating 

behavioral obesity treatment in the primary care setting and 

for pragmatic research studying implementation and effectiveness 

outcomes.
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Figure 1. Flow of Participants Through the Trial.
Primary care patients were recruited to participate in a pragmatic trial of a fully-automated 

online obesity treatment in the state of Rhode Island between 2018–2021.
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Figure 2. Proportion (%) of Patients Reporting Weight and Weight Loss by Week of Treatment 
in an Online Obesity Treatment Program.
Figure depicts the percent of all primary care patients who reported their weight (a metric of 

engagement), and weight loss (percent of initial body weight) by the number of weeks since 

enrollment in the program. Patients participated in a pragmatic trial of a fully-automated 

online obesity treatment in the state of Rhode Island from 2018 to 2021.
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Table 1.

Baseline characteristics of participants analyzed in this study (N=454).

Characteristic N (%) or M (SD)

Gender

 Female 326 (70.3%)

 Male 138 (29.7%)

Race

 American Indian/Alaska Native 1 (0.2%)

 Asian or Pacific Islander 5 (1.1%)

 Black or African American 12 (2.6%)

 White 437 (94.2%)

 Other 9 (1.9%)

Ethnicity

 Hispanic/Latinx 11 (2.4%)

 Non-Hispanic 453 (97.6%)

Age 52.6 (13.2)

BMI (kg/m2) 36.2 (6.9)

Notes: M = Mean; BMI = Body Mass Index; SD = Standard Deviation.
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