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IMPORTANCE Financial incentives for weight management may increase use of
evidence-based strategies while addressing obesity-related economic disparities in
low-income populations.

OBJECTIVE To examine the effects of 2 financial incentive strategies developed using
behavioral economic theory when added to provision of weight management resources.

DESIGN, SETTING, AND PARTICIPANTS Three-group, randomized clinical trial conducted from
November 2017 to May 2021 at 3 hospital-based clinics in New York City, New York, and Los
Angeles, California. A total of 1280 adults with obesity living in low-income neighborhoods
were invited to participate, and 668 were enrolled.

INTERVENTIONS Participants were randomly assigned to goal-directed incentives,
outcome-based incentives, or a resources-only group. The resources-only group participants
were given a 1-year commercial weight-loss program membership, self-monitoring tools
(digital scale, food journal, and physical activity monitor), health education, and monthly
one-on-one check-in visits. The goal-directed group included resources and linked financial
incentives to evidence-based weight-loss behaviors. The outcome-based arm included
resources and linked financial incentives to percentage of weight loss. Participants in the
incentive groups could earn up to $750.

MAIN OUTCOMES AND MEASURES Proportion of patients achieving 5% or greater weight loss
at 6 months.

RESULTS The mean (SD) age of the 668 participants enrolled was 47.7 (12.4) years; 541
(81.0%) were women, 485 (72.6%) were Hispanic, and 99 (14.8%) were Black. The mean
(SD) weight at enrollment was 98.96 (20.54) kg, and the mean body mass index (calculated
as weight in kilograms divided by height in meters squared) was 37.95 (6.55). At 6 months,
the adjusted proportion of patients who lost at least 5% of baseline weight was 22.1% in the
resources-only group, 39.0% in the goal-directed group, and 49.1% in the outcome-based
incentive group (difference, 10.08 percentage points [95% Cl, 1.31-18.85] for outcome based
vs goal directed; difference, 27.03 percentage points [95% Cl, 18.20-35.86] and 16.95
percentage points [95% Cl, 8.18-25.72] for outcome based or goal directed vs resources only,
respectively). However, mean percentage of weight loss was similar in the incentive arms.
Mean earned incentives was $440.44 in the goal-directed group and $303.56 in the
outcome-based group, but incentives did not improve financial well-being.

CONCLUSIONS AND RELEVANCE In this randomized clinical trial, outcome-based and
goal-directed financial incentives were similarly effective, and both strategies were more
effective than providing resources only for clinically significant weight loss in low-income
populations with obesity. Future studies should evaluate cost-effectiveness and long-term
outcomes.
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ore than 600 million adults worldwide have obesity.!

From 1999 to 2018, the prevalence of obesity among

adults in the US rose from 30.5% to 42.4%, with a
substantially higher percentage among racial and ethnic mi-
nority groups.? Obesity also contributes to diabetes, heart dis-
ease, stroke, and cancer, and it is estimated that $147 billion
(2008 dollars) are attributable to obesity-related illnesses in
the US.2 Because individuals with obesity are more likely than
individuals with normal weight to face social stigma, includ-
ing employment discrimination and bias in educational set-
tings, the increased prevalence of obesity among lower-
income individuals exacerbates health and socioeconomic
disparities.*

Evidence-based strategies for weight loss include partici-
pating in a weight management program, self-monitoring
weight and diet, and achieving physical activity goals.> How-
ever, these strategies are underused.®® Behavioral econom-
ics, which combines concepts from economics and psychol-
ogy, and financial incentives may be effective tools to address
underuse, particularly when used in combination. However,
it is unknown whether using these tools to target behavioral
goals (goal-directed design) is more or less effective than strictly
targeting weight loss (outcome-based design).®'>

The objective of the Financial Incentives for Weight
Reduction (FIReWoRk) randomized clinical trial was to
compare the effectiveness of goal-directed vs outcome-
based financial incentives on weight loss at 6 months
among patients with obesity living in low-income neighbor-
hoods, and to compare the use of these incentives with a
strategy of provision of weight management resources only.
We hypothesized that goal-directed incentives would lead
to greater and more sustained weight loss than outcome-
based incentives or the provision of behavior change
resources alone. All patients were provided with weight
management resources, including a 1-year commercial
weight loss program membership, self-monitoring tools
(digital scale, food journal, and wearable fitness tracker),
health education, and monthly one-on-one check-in visits.
The goal-directed strategy included resources and linked
evidence-based behaviors with financial incentives. The
outcome-based strategy included resources and linked per-
centage of weight loss with financial incentives.

Methods

Study Design

This was a 3-arm, randomized clinical trial conducted in 3 hos-
pital-based clinics in New York City (Bellevue Hospital and NYU
Langone Brooklyn) and Los Angeles (UCLA-Olive View). The pro-
tocol (Supplement 1) was approved by the institutional review
boards of New York University School of Medicine, University
of California Los Angeles (UCLA) David Geffen School of
Medicine, and Olive View-UCLA Medical Center. All partici-
pants provided written informed consent. The protocol has been
previously published and is also available at ClinicalTrials.gov
(NCT03157713).16 This study followed the Consolidated Standards
of Reporting Trials (CONSORT) reporting guideline.
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Key Points

Question Is there a difference in weight-loss effectiveness of 2
financial incentive strategies using behavioral economic theory
and a strategy of provision of weight-management resources?

Findings In this randomized clinical trial, 668 patients with
obesity living in low-income neighborhoods were randomized to 1
of 3 arms. At 6 months, the proportion losing at least 5% of
baseline weight was 22.1% in the resources-only group, 39.0% in
the goal-directed group, and 49.1% in the outcome-based
incentive group; mean percentage of weight loss was similar in the
incentive arms.

Meaning Outcome-based and goal-directed financial incentives
were more effective than resources only for weight loss in this
low-income population.

Patients

Potential patients were recruited from primary care prac-
tices between November 2017 and March 2020 through
electronic health record screenings with proactive outreach
via mail with follow-up phone calls and physician referrals.
The study population comprised adults with obesity (body
mass index [BMI, calculated as weight in kilograms divided
by height in meters squared] >30) who were aged 18 to 70
years, spoke English or Spanish, had seen a physician in the
enrolling health clinics within the prior 2 years, had an
active phone number, and lived in a qualifying census tract.
A census tract was considered eligible if its median house-
hold income was less than approximately $40 000. This
represented approximately the 40th percentile of income in
both cities according to the 2015 American Community
Survey.!” Participants self-reported race and ethnicity after
being presented with several categories. We collected these
data because they may influence the effect of behavioral
interventions. A full list of exclusion criteria is available in
the protocol, along with a detailed description of recruit-
ment methods and study design.'®

Randomization and Masking

Randomization was stratified by study site and a partici-
pant’s self-reported preference for financial incentives
structured as goal directed or outcome based, based on their
response to a hypothetical vignette. We used block sizes of
4 or 6 at random using a random number generator in
R (R Foundation for Statistical Computing; http://www.
r-project.org) that was accessed centrally by study staff
after they obtained informed consent and baseline
measurements.

Procedures

At the initial study visit, all participants received a list of
local weight management programs that met criteria for a
high-intensity lifestyle intervention and a voucher for 1 year
of WW Freestyle (formerly Weight Watchers).> WW has been
found to be an effective intervention for weight loss.!®2! We
helped patients enroll in WW and identify Spanish-speaking
groups when applicable. All participants also received self-
monitoring instructions and tools, including a digital scale
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Figure 1. CONSORT Diagram
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(Greater Goods Balance Bathroom Scale No. 039), a food
journal (manufactured by BookFactory), and a Fitbit wear-
able fitness tracker (Alta HR or Inspire HR model).?? In addi-
tion, they were provided with education and materials on
healthy eating and physical activity. Research staff advised
all patients to attend WW at least twice per month, weigh
themselves at least 3 days per week, maintain a paper-
or app-based food diary at least 5 days per week, and accu-
mulate at least 75 physical activity minutes (moderate to
vigorous) per week (which increased to 150 minutes per
week after 3 months to approximate physical activity
guidelines).?® We verified these activities using documenta-
tion from weight management programs, reviews of journal
entries, and review of fitness tracker metrics at monthly
check-in visits.

A detailed incentive schedule, description of behavioral
economic enhancements, and other procedures are
described in eMethods in Supplement 2. Participants random-
ized to goal-directed incentives could also earn up to $750
over 6 months for participating in evidence-based weight loss
therapies. They received a onetime incentive of $150 for reg-
istering and attending at least half of the weekly weight man-
agement program sessions for 1 month, as verified with docu-
mentation. They continued to receive $60 monthly thereafter
for attending at least half of the weekly program sessions. In
the first 6 months, they received up to $30 per month for using
their food journal at least 5 days per week and recording their
body weight at least 3 days per week. In the first 3 months, they
also received up to $20 per month for achieving 75 minutes of
physical activity per week, as verified by fitness tracker data.
From month 4 to month 6, the physical activity goal in-
creased to 150 minutes per week.

jamainternalmedicine.com

Outcomes

The primary outcome was percentage of patients who achieved
a 5% or greater reduction in baseline weight at 6 months, an
amount considered clinically significant for adults with a BMI
in the overweight/obese range based on clinical guidelines to
reduce cardiometabolic risk.”> We chose to measure the main
outcome at 6 months because this time point corresponds with
when maximum weight loss occurs for lifestyle change.® Other
weight-related outcomes included change in weight from base-
line, change in waist circumference, and change in BMI at 6
and 12 months and change in percentage of patients achiev-
ing 5% or greater reduction in weight at 12 months. We as-
sessed use of evidence-based weight loss behaviors, includ-
ing weight management program attendance, physical activity
frequency, and adherence to self-monitoring of diet and weight.
We assessed the mean dollar amount that patients received and
changes in intrinsic and extrinsic motivation. We also as-
sessed whether patients randomized to an intervention arm
congruent with their preferences (goal directed or outcome
based) exhibited more weight loss than patients randomized
to an incongruent intervention.

We also note that while the primary outcome was cor-
rectly reported on NIH Reporter (which reflects the research
grant application) and in our protocol manuscript,'® it was in-
correctly listed on ClinicalTrials.gov due to a clerical error. This
error was corrected in September 2021.

Statistical Analyses

Outcomes were analyzed using a generalized mixed-effect
model for repeated measures to account for missing data. We
used linear mixed effects models as our primary model for the
binary outcome of 5% reduction in baseline weight. Models in-
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Table 1. Characteristics of Study Participants

No. (%) Standardized mean difference
Resources only Goal directed Outcome based Goal directedvs  Outcome based  Goal directed vs

Characteristic (n=221) (n=222) (n =225) resources only vs resources only outcome based
Age, mean (SD), y 47.84 (12.04) 48.23 (12.11) 47.03(13.12) 0.033 0.064 0.095
Gender

Female 168 (76.0) 187 (84.2) 186 (82.7)

Male 52(23.5) 35(15.8) 39(17.3) 0.221 0.184 0.042

Nonbinary 1(0.5) 0 0
Baseline anthropomorphic measures, mean (SD)

Weight, kg 98.44 (19.78) 98.12 (19.76) 100.31 (21.99) 0016 0.089 0.104

BMI 37.83(6.38) 37.68 (6.27) 38.34(6.99) 0.023 0.077 0.100

Waist circumference, cm 113.26 (14.81) 112.88 (13.68) 113.81 (15.07) 0.027 0.037 0.065
Race and ethnicity

Hispanic 160 (72.4) 157 (70.7) 168 (74.7)

Non-Hispanic

Black 28(12.7) 43 (19.4) 28(12.4) 0.255 0.177 0.203
White 12 (5.4) 12 (5.4) 17 (7.6)

Other® 21(9.5) 10 (4.5) 12 (5.3)
Spanish-speaking, not proficient in 76 (34.4) 73(32.9) 82 (36.4) 0.032 0.046 0.079
English
Education

High school or less 125 (56.6) 126 (56.8) 132 (58.7)

Some college 45(20.4) 48 (21.6) 34 (15.1) 0.041 0.139 0.177

College graduate 51(23.1) 48 (21.6) 58 (25.8)
Median household income of census 33 804 34413 35000 0.133 0.121 0.015
tract, $
Marital status

Married 89 (40.3) 86 (38.7) 77 (34.2)

Not married 132 (59.7) 136 (61.3) 147 (65.3) 0.031 0-122 0.091
Preferences for incentive design

Goal directed 132 (59.7) 133 (59.9) 137 (60.9)

Outcome based 89 (40.3) 89 (40.1) 88(39.1) 0.004 0-024 0-020
Health insurance

Private 19 (8.6) 15 (6.8) 19 (8.4)

Medicare 17 (7.7) 23(10.4) 22(9.8)

Medicaid 124 (56.1) 127 (57.2) 143 (63.6) 0.180 0.252 0.192

Other 19 (8.6) 25(11.3) 17 (7.6)

Uninsured/unknown 42 (19.0) 32(14.4) 24 (10.7)
Intrinsic motivation, mean (SD)

For weight loss TSRQ score 3.20(0.79) 3.18(0.75) 3.14 (0.80) 0.024 0.071 0.049

For monitoring diet and activity 1.41(1.50) 1.69 (1.56) 1.27 (1.43) 0.183 0.097 0.282

TSRQ score
(F;rllja)ncial well-being score, mean 59.71(10.30) 57.63 (10.46) 58.33(9.61) 0.201 0.139 0.069

Abbreviations: BMI, body mass index, calculated as weight in kilograms divided
by height in meters squared; TSRQ, Treatment Self-Regulation Questionnaire.

2 The other race and ethnicity category comprises participants who reported

being Afro-Caribbean, Arabic, Armenian, Asian, Caribbean American, Greek,
other Hispanic, Indian, Indian Asian, Irish German, Jewish, Mestizo, Middle
Eastern, Native American, West Indian, or mixed race.

cluded fixed effects of treatment group, time and treatment-
time interaction, study site, and incentive preference. Ran-
dom effects included residuals and a random intercept for
participant. We conducted subgroup analysis by including in-
teraction terms between subgroup variables, time, and treat-
ment group. The Pvalues were all from model estimations; all
tests were 2-tailed, with a .05 significance level. All analyses
followed the intention-to-treat principle and were per-
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formed using Stata (version 16; StataCorp LLC) and R
(www.r-project.org).

. |
Results

Between November 2017 and March 2020, a total of 1280
patients were invited to participate in the study, and 668
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Table 2. Weight Loss by Group at 6 and 12 Months

Goal directed vs Outcome based vs Goal directed vs

Mean (95% Cl) resources only resources only outcome based

Measure Resources only Goal directed Outcome based Pvalue 95%Cl Pvalue 95%Cl Pvalue  95%Cl

Total weight loss, kg

6 mo -2.21(-2.95to -4.47 (-5.21to -4.79 (-5.53 to <.001 -3.30to <.001 -3.62to .55 -1.35to
-1.47) -3.74) -4.05) -1.22 -1.53 0.72

12 mo -2.74 (-3.51to -5.43 (-6.22 to -4.61 (-5.42to <.001 -3.80to .001 -2.99to .16 -0.32 to
-1.97) -4.63) -3.81) -1.58 -0.76 1.95

Percentage of weight loss, %

6 mo -2.25(-2.93to -4.58 (-5.25to -4.74 (-5.42 to <.001 -3.28to <.001 -3.45to 73 -1.12to
-1.58) -3.91) -4.07) -1.37 -1.54 0.78

12 mo -2.68 (-3.39to -5.33(-6.06 to -4.48 (-5.22 to <.001 -3.67 to <.001 -2.83to 11 -0.19to
-1.97) -4.60) -3.74) -1.64 -0.78 1.89

Proportion at least 5% below baseline weight, %

6 mo 22.06 (15.81to 39.01(32.84to 49.09 (42.84 to <.001 8.18 to <.001 18.20to .02 1.31to
28.31) 45.18) 55.33) 25.72 35.86 18.85

12 mo 31.26 (24.61to 41.91 (34.99to 41.40 (34.36 to .03 1.06 to .04 0.46 to .99 -10.38to
37.91) 48.84) 48.44) 20.25 19.82 9.35

Change in waist circumference, cm

6 mo -2.90 (-3.81to -5.08 (-6.00 to -4.37 (-5.29to <.001 -3.48to .03 -2.77to .28 -0.59to
-1.98) -4.16) -3.44) -0.89 -0.17 2.02

12 mo -2.70 (-3.80 to -6.14 (-7.28 to -4.66 (-5.82 to <.001 -5.02to .02 -3.56to .07 -0.14 to
-1.60) -5.01) -3.49) -1.87 -0.36 3.11

underwent randomization (Figure 1). The mean (SD) age of
patients was 47.69 (12.43) years; 541 were women (81.0%),
99 were Black (14.8%), 485 were Hispanic (72.6%), and 231
(34.6%) were Spanish-speaking without English proficiency
(Table 1). The mean (SD) weight was 98.96 (20.54) kg, and
mean (SD) BMI was 37.95 (6.55). The median (IQR) census
tract household income was $34 622 ($29 702-$38 696). The
mean (SD) financial well-being score was 58.55 (10.15)
(0-100 scale range), and mean (SD) intrinsic motivation
scores were 3.17 (0.78) for weight loss (0-4 scale range) and
1.45 (1.51) for self-monitoring (0-4 scale range).

During follow-up, weight was recorded for 498 partici-
pants (74.6%) at 6 months and for 364 (54.5%) at 12 months.
Participants of younger age, Hispanic ethnicity, with other
or unknown insurance, and in New York sites were more
likely to have missing data at 6 months (eTable 1 in Supple-
ment 2). At the primary outcome time point of 6 months,
the adjusted proportion of patients who lost at least 5% of
their baseline weight was 22.1% in the resources-only
group, 39.0% in the goal-directed group, and 49.1% in the
outcome-based incentive group (difference, 10.08 percent-
age points [95% CI, 1.31-18.85] for outcome based vs goal
directed; difference, 27.03 percentage points [95% CI,
18.20-35.86] and 16.95 percentage points [95% CI, 8.18-
25.72] for outcome based or goal directed vs resources only,
respectively) (Table 2).

The proportion of participants whose weight at 12 months
was at least 5% below their baseline weight was 31.3% in the
resources-only group, 41.9% in the goal-directed incentive
group, and 41.4% in the outcome-based incentive group (dif-
ference, —-0.52 percentage points [95% CI, -10.38 to 9.35] for
outcome based vs goal directed; difference, 10.14 percentage
points [95% CI, 0.46-19.82] and 10.66 percentage points [95%
CI, 1.06-20.25] for outcome based or goal directed vs re-
sources only, respectively).

jamainternalmedicine.com

The mean (SE) change in weight from baseline at 6
months was -2.21 (0.38) kg in the resources-only group,
-4.47 (0.37) kg in the group receiving goal-directed incen-
tives, and -4.79 (0.38) kg in the group receiving outcome-
based incentives (Figure 2). At 12 months, the correspond-
ing changes were -2.74 (0.39) kg in the resources-only
group, -5.43 (0.41) kg in the group receiving goal-directed
incentives, and -4.61 (0.41) kg in the group receiving
outcome-based incentives. At 6 months and 12 months,
mean weight loss between the financial incentive groups
was not significantly different, but participants in each
group lost significantly more weight than participants in the
resources-only group. Waist circumference was also signifi-
cantly lower in the goal-directed and outcome-based incen-
tive groups at 6 months and 12 months compared with the
resources-only group.

Subgroup analyses showed no difference between out-
comes before vs after COVID-19 emergency declarations were
issued and no difference between men and women. For race
and ethnicity, we did see higher incentive effects for Hispanic
participants compared with Black participants (eTable 2 in the
Supplement 2).

Table 3 shows verified rates of use of evidence-based
weight loss therapies during the first 6 months of follow-up.
In the goal-directed group, the adjusted percentage of partici-
pants who enrolled in WW was 83.4%, and the percentage of
enrollees who actively participated for at least 1 month was
81.2%, compared with an enrollment rate of 61.2% and an ac-
tive participation rate of 49.6% in the resources-only group.
Participants in the goal-directed group also had higher rates
of physical activity, food diary use, and self-monitoring of
weight than participants in the resources-only group (Table 3).
There were no substantial differences in use of evidence-
based weight loss therapies between the resources-only group
and the outcome-based group.
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Figure 2. Mean Weight Change by Randomization Group
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The mean (SD) earned financial incentives was $440.44
($281.76) in the goal-directed group and $303.56 ($290.03)
in the outcome-based group. The adjusted mean (SE) intrin-
sic motivation scores for weight loss at 6 months were simi-
lar: 3.4 (0.1) in the resources-only group, 3.4 (0.1) in the goal-
directed incentive group, and 3.4 (0.1) in the outcome-based
incentive group. The corresponding intrinsic motivation scores
for self-monitoring were 3.0 (0.1) in the resources-only group,
3.3 (0.1) in the group receiving goal-directed incentives, and
3.0 (0.1) in the group receiving outcome-based incentives. The
intrinsic motivation score for self-monitoring was higher in the
goal-directed group compared with the resources-only group
(P = .03) but not the outcome-based group (P = .81). Being ran-
domized to an intervention arm congruent with the partici-
pant’s preferences (goal directed or outcome based) was not
associated with an incremental effect on weight loss com-
pared with randomization to an incongruent intervention.

The adjusted mean (SE) financial well-being score at
6 months was 59.91 (0.81) in the resources-only group,
60.89 (0.80) in the group receiving goal-directed incen-
tives, and 60.19 (0.82) in the group receiving outcome-
based incentives. There was no significant difference
between groups.

The sensitivity analyses for the primary end point at 6 and
12 months to address missing data are provided in eTable 3 in
Supplement 2. Compared with the main analysis, both sensi-
tivity analyses showed similar trends at 6 months. The group
differences were largely attenuated at 12 months.

There were no significant differences between groups
with regard to potentially dangerous weight management
behaviors. Adverse events were reported by 49 participants
(7.3%) with 13 (5.9%), 17 (7.6%), and 18 (8.1%) in the goal-
directed, outcome-based, and resources-only arms, respec-
tively. There were 8 inpatient hospitalizations during the
study period, with similar numbers in each arm, that were
unrelated to study participation. There was 1 suicide
attempt and 1 new disability reported. We learned of 1 death
in the outcome-based arm that was unrelated to study
participation.
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Discussion

This randomized clinical trial demonstrated the effective-
ness of large financial incentive strategies for weight loss that
encourage use of evidence-based therapies or weight loss tar-
gets and incorporate behavioral economics. A relatively high
proportion of patients in all 3 study groups lost clinically sig-
nificant amounts of weight at the 6-month primary time point,
and many were able to maintain weight loss at 12-month follow-
up. Outcome-based and goal-directed financial incentives were
similarly effective for weight loss, and more patients in both
financial incentive groups lost at least 5% of baseline weight
than patients in the resources-only group. A greater propor-
tion of participants in the outcome-based group exceeded the
5% weight loss threshold, but many of these participants did
so marginally, so mean weight loss was similar in the 2 finan-
cial incentive groups.

Goal-directed incentives were more effective than
outcome-based incentives and resources only to promote
enrollment and participation in a weight loss program.
However, despite higher program participation, total weight
loss at 6 months in the goal-directed group was comparable
to that in the outcome-based group. The reasons are unclear
but may relate to differences in patient response to incen-
tives that directly target a 5% weight loss outcome, in con-
trast to incentives that indirectly target the same outcome
by incentivizing evidence-based activities in the outcome’s
pathway. Notably, differences in 5% weight loss between
goal-directed and outcome-based incentives that were pre-
sent at 6 months were no longer present at 12 months. Lon-
ger follow-up would have provided additional insight on
whether the initial use of goal-directed incentives resulted
in more sustainable weight loss.

Despite using large incentives, financial incentives did not
reduce intrinsic motivation for weight loss or self-monitoring.
In addition, we found no evidence that patients enrolled in a
financial incentive group experienced reductions in financial
distress.

Clinical trials of financial incentives for weight loss have
generally structured incentives to reward either weight loss
alone or weight loss combined with engagement in
evidence-based behaviors, such as physical activity or self-
monitoring. It has been unknown whether a goal-directed
or outcome-based financial incentive strategy was more
effective at promoting weight loss. For instance, one 8-week
study randomized 30 adults with overweight or obesity and
reported that goal-directed and outcome-based interven-
tions yielded comparable amounts of weight loss. Patients
in both groups lost more weight than patients randomized
to the control group.?* A second 16-week study randomized
703 adults with overweight or obesity and reported that
goal-directed and outcome-based interventions did not
result in greater weight loss than a control intervention.'*

While the effectiveness of a financial incentive strategy de-
pends on multiple aspects of its design, including the size of
incentives used, whether behavioral economics is incorpo-
rated, and what specific outcomes are incentivized, we pro-
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Table 3. Use of Evidence-Based Weight Loss Therapies at 6 and 12 Months®

Goal directed vs
resources only

No./total No. (%)

Goal directed vs
outcome based

Outcome based vs
resources only

Measure  Resources only Goal directed Outcome based Pvalue 95%Cl Pvalue 95%Cl Pvalue 95%Cl
Enrollment in weight loss program

6 mo® 121/199 (60.89) 165/199(82.83) 110/203 (54.19) <.001 12.99t030.88 .14 -15.60t02.20 <.001 -37.54t0-19.74
12 mo® 1/156 (0.67) 1/142 (0.67) 0/141 >.99 -1.53to 1.54 .39 -2.21t00.86 .40 -2.25t00.89
Active participation in weight loss program¢

6 mo 60/121(49.59) 134/165(81.21) 66/110(60.00) <.001 2091to42.34 .11 -2.36t023.19 <.001 10.29t032.14
12 mo 25/122 (20.49)  49/166 (29.52) 22/110(20.00) .08 -0.95t018.90 .93 -10.84t09.86 .08 -0.68t019.72
At least 75 or 150 min of physical activity per week®

6 mo 52/163(32.53) 80/168 (46.69) 53/161(31.61) <.001 4.00 to 24.32 .86 -11.17t09.34 .003 -25.27 to -4.89
12 mo 37/125 (27.32) 34/119 (23.51) 31/114 (26.71) 51 -15.15t07.53 .92 I(l)28(3)7 to .54 -8.34t014.73
Active food diary use’

6 mo 81/124(60.78)  137/155(85.01) 89/121(67.42) <.001 14.27t034.19 .21 -3.83t017.11 <.001 -27.61t0-7.56
12 mo 43/89 (44.76) 44/85 (48.84) 31/83(33.43) 51 -7.97t016.12 .07 -23.47t00.81 .01 -27.63t0-3.19

Active self-monitoring of weight®
6 mo 80/144 (53.46) 127/164(76.62)
43/115(32.48) 50/101(46.77)

86/147 (56.23)  <.001

12 mo 36/104 (31.82) .02

12.89t033.43 .61 -7.74t013.29 <.001 -30.61t0-10.16
2.28t026.29 Sl -12.60 to .02 -27.221t0-2.68
11.27

2 All percentages are adjusted except for active participation in weight loss
program (verified by study team). Sample size is less than total study
enrollment because data on use of evidence-based therapies were not
collected from all patients.

b Defined as participant enrolling in a weight loss program at any time point
between baseline and 6 months.

< Defined as participant enrolling in a weight loss program at any time point
between 6 and 12 months.

9 Defined as participant attending at least 2 sessions per month or 50% or more

sessions monthly, whichever is greater, at any time point between baseline
and 6 months.

¢ Defined as meeting physical activity goal for at least 4 weeks at month 6 or 12.

f Defined as using the food diary on at least 5 days per week for at least 4 weeks
atmonth 6 or 12.

& Defined as self-weighing at home and recording weight on at least 3 days per
week for at least 4 weeks at month 6 or 12.

vide evidence that offering comparable total attainable incen-
tive amounts in goal-directed or outcome-based designs
generally yields more favorable weight loss outcomes at
6 months among patients receiving outcome-based designs.
It is also noteworthy that the present study does not inform
any general conclusions about the comparative effectiveness
of goal-directed vs outcome-based incentives, particularly since
details of the reward structure will vary across different health
programs.

The change in weight and waist circumference over time
appeared to diverge between the goal-directed and outcome-
based groups after 6 months, with participants in the goal-
directed group demonstrating relatively larger reductions from
baseline, as shown in Table 2 and Figure 2. While this diver-
gence was not significant, it highlights the possibility that the
2 financial incentive strategies may yield different long-term
weight loss outcomes. In this study, weight and waist circum-
ference measures at 12 months tended to be more favorable
with goal-directed incentives rather than outcome-based in-
centives, and patients in the goal-directed group also re-
ported higher rates of weight and diet self-monitoring. Re-
lated to this, more research is needed to assess how differences
in adoption of evidence-based behaviors may influence weight
loss outcomes when financial incentives are incorporated.

One major criticism of financial incentive interventions
for behavior change is that they may crowd out intrinsic
motivation, thereby adversely affecting patient health or

jamainternalmedicine.com

well-being.'*25-26 Some researchers have argued that the over-
all risk of “crowd out” is small because levels of intrinsic mo-
tivation for evidence-based weight loss behaviors tend to be
low, leaving little motivation at risk for crowd out.?” The pos-
sibility that losing weight or successfully participating in evi-
dence-based therapies may itself increase self-efficacy fur-
ther complicates the intrinsic-extrinsic motivation dynamicin
the context of weight loss. For example, attainment of behav-
ioral goals precedes weight loss outcomes, thereby providing
earlier opportunities for success, which may increase self-
efficacy and intrinsic motivation for weight management.® Our
finding that participants in the goal-directed group reported
higher levels of intrinsic motivation provides some support for
this hypothesis.

One of the study objectives was to examine whether fi-
nancial well-being could be improved by enrolling low-
income patients and linking them to relatively large incen-
tives. While the mean earnings in the incentive groups ranged
from $300 to $400, we did not detect a difference in financial
well-being scores. It is possible that participants living in low-
income neighborhoods may require considerably larger in-
centives to relieve financial distress.

Limitations

Study limitations include uncertainty about the generalizabil-
ity of the findings to populations living in higher-income neigh-
borhoods, along with populations that do not primarily com-
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prise racial and ethnic minority groups and women. These
individuals may be less responsive to incentives comparable in
size to those we used in this study. A component of our inter-
vention was providing all participants with free access toa com-
mercial weight loss program. This limits external validity, since
these programs can be expensive, and free access may not be
available outside of a clinical trial. Another limitation is that we
stopped enrollment early due to the COVID-19 pandemic and re-
strictions placed on research activities. Because the study pro-
vided patients with portable scales they could use at home, we
were able toleverage video technology to collect data on weight
loss during the pandemic. A sensitivity analysis that excluded
weight loss measures obtained outside of the clinical site (ie, at
participants’ homes during the COVID-19 pandemic) was per-
formed. This sensitivity analysis yielded similar findings to the
main results. In addition, even though all participants had simi-
lar follow-up visit schedules, participants in the financial incen-
tive groups received incentive-specific feedback and may have
therefore received more intensive human interaction. This may
have affected the results. The subgroup analysis was not planned
a priori, and interpretation of results is limited by the small
sample size of many of the subgroups.

In addition, the weight loss program we offered was not tai-
lored to Hispanic and Spanish-speaking populations. This may
partially explain why patients did not lose more weight in the
goal-directed arm despite reporting higher rates of WW
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