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Abstract

Introduction—Women from lower-income backgrounds have the highest rates of obesity. Thus,
effective programs for this high-risk population are urgently needed. Evidence suggests that
adding financial incentives to treatment helps to engage and promote health behavior change in
lower-income populations; however, this has never been tested in women for obesity treatment.
The purpose of this study was to examine whether adding small financial incentives to Internet
weight loss treatment yields better weight loss outcomes in women from lower-income
backgrounds compared with the same treatment without incentives. Weight losses in lower versus
higher income women were also compared.

Methods—Data were pooled from two randomized trials in which women (N=264) received
either Internet behavioral weight loss treatment (IBWL) or IBWL plus incentives (IBWL+$).
Weight was objectively assessed. Data were collected and analyzed from 2011 to 2017.

Results—Women from lower-income backgrounds had significantly better weight loss outcomes
in IBWL+$ compared with IBWL alone (6.4 [SD=4.9%] vs 2.6 [SD=4.6%], p=0.01). Moreover, a
greater percentage achieved a 25% weight loss in IBWL+$ vs IBWL alone (52.6% vs 38.1%,
£~=0.01). Interestingly, the comparison between lower-income versus higher-income groups
showed that, in IBWL alone, women with lower income achieved significantly poorer weight
losses (3.4 [SD=4.2%] vs 4.9 [SD=4.0%], p=0.03). By contrast, in IBWL+$, weight loss outcomes
did not differ by income status (5.0 [SD=5.6%] vs 5.3 [SD=3.8%], p=0.80), and a similar
percentage of lower-versus higher-income women achieved a =25% weight loss (52.6% vs 53.8%,

p=0.93).
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Conclusions—An Internet behavioral weight loss program plus financial incentives may be an
effective strategy to promote excellent weight losses in women with lower income, thereby
enhancing equity in treatment outcomes in a vulnerable, high-risk population. These data also
provide important evidence to support federally funded incentive initiatives for lower-income,
underserved populations.

INTRODUCTION

Women from lower-income backgrounds have the highest rates of obesity and are more
likely to develop costly and debilitating obesity-related health conditions.1=3 Despite their
high risk, women with lower income are alarmingly underrepresented in obesity treatment
programs.*> Moreover, when they do enroll, they tend to achieve poorer weight loss
outcomes relative to women of higher SES.® As such, innovative approaches are urgently
needed to address obesity and reduce health disparities in this high-risk subgroup.

Few large trials have specifically targeted women from lower-income backgrounds for
weight loss. To the authors’ knowledge, all of the trials have involved weekly, face-to-face
treatment. For example, Samuel-Hodge and colleagues’ randomized women with lower
income (<200% below federal poverty line, or less thafi$50,000 per year, regardless of
household size®9) to either a behavioral weight loss intervention similar to the Diabetes
Prevention Program (DPP; weekly group sessions, behavioral strategies) or a newsletter
control. Results showed that the DPP-based intervention yielded significantly better weight
losses compared with no treatment control. Women with lower income assigned to the
intensive DPP-based intervention lost 4% of initial body weight and 47% met the 5% weight
loss goal.” Similar magnitudes of weight loss have been observed in other trials using
intensive, face-to-face treatment.10.11

Although results from face-to-face interventions are encouraging, in-person interventions are
expensive, and reach is particularly poor in communities of greatest need. By contrast, web-
based interventions have potential for high reach among lower-income women, particularly
given this population’s high Internet access (85%).12 Web programs also eliminate the need
for regular in-person visits, which can be costly because of transportation and childcare
expenses.13 Moreover, the asynchrony of web interventions may help to combat documented
adherence barriers among lower-income populations,14-16 as it allows treatment to be
accessible at any time of day, which may be especially beneficial for women working
multiple jobs or jobs with unconventional hours. Although web interventions for this high-
risk population may be particularly relevant and appealing,® web-based approaches for this
population have not been extensively tested. Given data showing that weight losses are often
more modest in web (versus in-person) treatment,1’ methods to enhance outcomes in web
interventions are needed to fully exploit the potential public health impact of this approach.

From an operant conditioning perspective, financial rewards for health behavior change
might be particularly effective at enhancing treatment outcomes for women from lower-
income backgrounds. Indeed, there are a myriad of structural factors that contribute to
obesity among lower-income populations, including limited access to and affordability of
healthy foods. Impoverished environments have also been shown to have few alternative
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sources of healthy reinforcement, making responding to basic sources of reinforcement (e.g.,
palatable food) more resistant to change.18 At the same time, humans have greater bias for
the present (defined as having a preference for immediate rewards versus delayed rewards,
or delayed discounting®®), with growing evidence to suggest that being from a lower-income
background is associated with higher levels of present bias.2° Thus, impoverished
environments, coupled with greater present bias, may in part help to explain why health risk
behaviors that provide immediate rewards (e.g., high-fat food consumption) may be selected
over those that provide longer-term health benefits in economically disadvantaged
populations.29 Interestingly, financial rewards, when delivered in a timely fashion, provide
an alternative form of reinforcement and leverage that same bias for the present that
motivates risk behaviors to actually promote health behavior change. Findings from the
substance abuse and cardiac rehabilitation literature show that incentives are very effective
in lower-income populations. For example, Kendzor and colleagues?! showed that adding
incentives to a smoking cessation program yielded significantly better abstinence rates
compared with the same program without incentives in a lower-income sample. Similarly,
Gaalema and colleagues?? demonstrated that incentivizing attendance to cardiac
rehabilitation appointments significantly improved adherence to cardiac rehabilitation in
Medicaid patients. Despite these promising findings, a weight loss financial incentive
intervention for women from disadvantaged backgrounds has never been examined.

The purpose of this study is to examine the effects of a web-based obesity treatment
intervention that involved small financial incentives on weight loss outcomes in women from
lower-income backgrounds. Data were pooled from two randomized trials in which
participants received Internet behavioral weight loss treatment (IBWL) or Internet
behavioral weight loss treatment plus modest financial incentives (IBWL+$).23.24 Results
from these two trials were similar to those of previous studies demonstrating the beneficial
effects of various types of financial incentives (lotteries, deposit contracts) on weight loss
outcomes.25-27 Specifically, study results demonstrate that, in the overall sample (all income
levels), IBWL+$ yields better weight loss outcomes than IBWL alone.2324 Given that these
studies did not examine the effects of income on treatment outcomes and that such an
approach may yield important information on reducing obesity in high-risk, economically
disadvantaged populations, such effects are explored in this secondary data analysis. The
primary hypothesis is that women with lower income randomized to IBWL+$ would lose
significantly more weight and have better treatment adherence compared with women from
lower-income backgrounds randomized to IBWL without incentives. Exploratory analyses
compare women with lower income to women with higher income on weight loss outcomes
and treatment adherence.

METHODS

Data for the present analysis were pooled from two randomized trials that examined weight
loss outcomes among adults (all income levels) enrolled in IBWL versus IBWL+$; study
details, including consort diagrams, can be found in main trial publications.2324 Data were
pooled to maximize sample size. The aims of this secondary data analysis have never been
examined or reported previously. All study procedures were approved by the Miriam
Hospital’s IRB.
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Study Population

The present analysis focused on women only (N=264; Trial 1: n=147; Trial 2: n=117).
Exclusion criteria were identical in the two trials: BMI<25kg/m2, participation in another
weight loss program, a medical condition that could make weight loss unsafe, planned
relocation, lack of Internet access (those willing to access the web at libraries and other
public places were not excluded), and non-English speaking. All participants were recruited
from the greater Providence area. At baseline, women indicated their total household
income: $0-$25,000; $25,001-$50,000; $50,001-$75,000; $75,001-$100,000; $100,001—
$125,000; >$125,001. Consistent with criteria used in previous studies’~9 and federal benefit
qualifications,?8 participants whose total household income was <$50,000 per year (less than
~200% above the federal poverty line) were classified as lower income, whereas participants
with household incomes >$50,000 were classified as higher income. Of note, household size
is commonly unstable in lower-income populations; thus, because of this instability,
household size was not taken into account when determining income level. This approach is
consistent with those of previous studies focused on lower-income populations.’2

Interventions

The two interventions were administered in the same fashion in both studies.

IBWL was 3 months in length and content was consistent with weight loss strategies
prescribed in the DPP.2° Women randomized to IBWL attended a single group visit during
which weight, diet, and activity goals were prescribed and self-monitoring skills were
taught. Specifically, women were given the goal of losing 1-2 pounds/week and overall
weight loss goals of losing 5%, and eventually 10%, of initial body weight. Calorie goals
were dependent on baseline weight (<250 pounds: 1,200-1,500 kcal/day; =250 pounds:
1,500-1,800 kcal/day). Physical activity goals gradually increased from 50 minutes/week to
250 minutes/week. At the end of the visit, all women were oriented to the IBWL website,
which was accessible via desktop or tablet. The IBWL website included weekly multimedia
lessons with information on reducing caloric intake, increasing physical activity, and
behavior change (e.g., goal setting). IBWL also had a self-monitoring platform where
women submitted daily weight, calorie, and activity information, and received weekly,
automated feedback.

IBWL+$ involved all IBWL components plus modest incentives for submitting self-
monitoring data into the study website and achieving weight goals. Given that self-
monitoring is associated with greater weight loss,30 every week women submitted =5 days
of self-monitoring information (weight, diet, activity) into the website, they received a small
financial incentive. The incentive schedule was set by investigators and was based on
principles from behavioral economics31:32; incentives varied in size and to ensure that
women would self-monitor on all weeks (not just high payout weeks), women were not
informed of the reinforcement schedule prior to treatment. Instead, they were told that each
week they submit =5 days of self-monitoring information, they would receive anywhere
from $1 to $10. To engage and reinforce participants at intervention outset, larger incentives
were delivered at the beginning of the program (Week 1: $8, Week 2: $10) and incentive size
varied thereafter ($1, $2, $7, etc.). If all reporting was completed during the program, a total
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of $45 could be earned (maximum average of $3.75/week). The IBWL+$ website included a
“bank,” which allowed for proximal reinforcement; if women engaged in =5 days of self-
monitoring, they saw their bank increase on the website. Those who lost 5%-10% or >10%
of initial body weight at post-treatment were entered into a $50 or $100 raffle, respectively.
Ten winners were chosen from each raffle. All payouts were delivered immediately
following the post-treatment assessment.

Measures

Assessments were conducted at baseline and month 3 (post-treatment) by blinded staff.
Participants were compensated $25 for completing the post-treatment assessment.

Basic demographic information was collected. At baseline, height was measured using a
wall-mounted stadiometer. At both baseline and post-treatment, weight was objectively
assessed. Internet program adherence (log-ins, lessons viewed, and submission of self-
monitoring information) was directly obtained from the study website.

Statistical Analysis

Analyses were conducted using SPSS statistics software, version 22. To test the primary
hypothesis, /=58 women from lower-income backgrounds would be needed to achieve 80%
power for a two-sided test at p=0.05 to detect a 3.5% difference in weight loss outcomes
between IBWL+$ and IBWL. Descriptive statistics were used to examine baseline
participant characteristics. Group differences in baseline characteristics were assessed with
ANOVA or chi-square tests for continuous or categorical variables, respectively. All
treatment (IBWL versus IBWL+$) and income (lower versus higher) effects were examined
using ANOVAs. Participants who did not attend the post-treatment assessment were
assumed to have remained at baseline weight. To examine intervention and income effects in
completion rates and in achieving clinically meaningful (5% or 10%) weight loss,33
logistical regression was used. Given that data were pooled from two studies, study
differences in participant characteristics and weight outcomes were examined. Participant
characteristics (age, race, ethnicity, SES, or baseline BMI) and overall percent weight loss
did not significantly differ by study (©°s=0.07). There was a significant difference in 5%
weight loss (p=0.012). Thus, to be conservative, study was included as a covariate. Data
were collected and analyzed from 2011 to 2017.

RESULTS

Women (N=264) were 86.4% non-Hispanic white with a baseline BMI of 33.3 (SD=6.0)
kg/m?2; (Table 1). Among women with lower income (/7=61), there were no significant
differences in baseline characteristics by intervention arm (p°s=0.15; Table 1). Similarly,
among those with higher income (7=203), there were no differences in baseline
characteristics by treatment arm (£’s=0.30; Table 1). By contrast, a comparison of baseline
characteristics between income groups revealed significant effects. Women with lower
income were more likely to be from a racial/ethnic minority group (27.9% vs 9.4%,
p<0.001), were significantly younger (39.9 [SD=13.2 years] vs 47.7 [SD=8.9 years],
p<0.001), and had a significantly higher baseline BMI (34.5 [SD=6.6] vs 32.1 [SD=5.8],
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p=0.048). Income did not affect overall study completion rate (lower income: 93.4%, higher
income: 89.7%, p=0.38).

Women with lower income achieved significantly better weight loss outcomes if assigned to
IBWL+$ versus IBWL alone. Specifically, women from lower-income backgrounds in
IBWL+$ had a 6.4 (SD=4.9) percent weight loss, whereas those in IBWL alone had a 2.6
(SD=4.6) percent weight loss (p=0.01; Figure 1). Furthermore, a greater percentage of
women in IBWL+$ achieved a =5% weight loss (52.6%, 38.1%, p=0.01) and a 210% weight
loss (21.1%, 4.8%, p=0.048). Regarding adherence, compared with lower income women in
IBWL alone, those in IBWL+$ logged into the study website more frequently, viewed more
lessons, and self-monitored more often (p’s<0.05; Table 2). Completion rates did not
significantly differ by arm (IBWL+$: 100%, IBWL.: 90.5%, p=0.17).

In IBWL, treatment effects differed by income status. Women with lower income had
significantly poorer weight losses compared with women with higher income (p=0.03;
Figure 1). Proportion of participants achieving 5% and 10% weight losses differed by
income status (5%-10%: lower income 38.1%, higher income 53.6%; =10%: lower income
4.8%, higher income 11.9%), but effects did not reach statistical significance (£=0.11,
p=0.20). Whether adherence to the IBWL program differed by income category was also
examined (Table 2). In IBWL, the percentage of weeks that women submitted =5 days of
self-monitoring information into the study website differed by income (lower income: 23.6%
of weeks, higher income: 48.7% of weeks, p=0.001). Login weeks, lessons viewed, and
completion rates did not differ by income status (p’s=0.22; Table 2).

In contrast to the findings noted above in IBWL alone, in IBWL+$, weight losses achieved
were comparable for women with lower versus higher income (p=0.80; Figure 1).
Furthermore, a similar percentage of women with lower income achieved a >5% weight loss
(52.6% vs 53.8%, p=0.93) and =10% weight loss (21.1% vs 13.5%, p=0.43). Regarding
adherence, income level did not impact lessons viewed (p=0.55) or study completion
(p=0.21; Table 2). However, women with lower income logged into the study website less
often (p=0.02) and were less likely to complete =5 days of self-monitoring compared with
women with higher income (p=0.04; Table 2). Consequently, women with lower income
earned less money for self-monitoring (p=0.03). Among participants eligible for raffles,
randomly chosen winners were equally distributed across income group (£=0.85).

DISCUSSION

This study has important implications for the treatment of obesity in women from
economically disadvantaged backgrounds. Consistent with hypotheses, women with lower
income who received an Internet weight loss program plus small incentives achieved a
significantly greater percent weight loss compared with women with lower income who
received the Internet program alone (6.4% vs 2.6%). In fact, women in the incentives arm
lost nearly three times as much weight. In addition, consistent with previous research,3*
lower-income women had significantly poorer weight loss outcomes in the Internet
intervention alone (no incentives) compared with women with higher income; however,
when incentives were added to the intervention, these differences in treatment outcomes
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were eliminated. These findings suggest that adding very modest incentives to a weight loss
intervention may help to reduce health disparities for lower-income women.

Although adding incentives to web-based treatment increases cost, given the high rates of
obesity-related medical comorbidities in women from lower-income backgrounds, the
addition of an incentive may substantially improve health outcomes and outweigh medical
costs associated with treating obesity-related health conditions (e.g., diabetes, heart disease).
35 In addition, the use of small incentives, as studied herein, is substantially less expensive
than in-person treatment.23 Moreover, Medicaid currently supports the use of financial
incentive interventions with lower-income women,38 thus providing a vehicle for translation.
Specifically, the Centers for Medicare and Medicaid Services (CMS) has allocated more
than $100 million dollars to ten states for the use of incentives for health behavior change
(weight loss, smoking cessation) in lower-income populations. CMS does not prescribe a
specific incentive structure, but requires that all incentive structures be evidence-based and
that program evaluation be conducted; such an approach could help to identify optimal
incentive structures for underserved, high-risk populations and ensure appropriate use of
health incentives among participants. Taken together, results from this study may provide
compelling evidence for the use of the incentive paradigm tested herein. As such, the
implementation of this paradigm within CMS programs has potential for significant public
health impact.

This is the first study to examine the effects of financial incentives for obesity treatment in
women from lower-income backgrounds. All prior incentive weight loss studies have
focused on both men and women and individuals from all income levels. Moreover, most
incentive interventions have used large incentives ($150-$600/person).2526:37 With such
large incentives, individuals are thought to experience a greater boomerang effect when the
incentive is removed and revert to old habits.38 Previous work suggests that the use of small
incentives, as used here, eliminates such an effect,23 which may have important health
implications for this high-risk, vulnerable population. It’s also important to note that the
weight losses produced in the Internet incentive intervention herein were better than weight
losses achieved in previous intensive face-to-face treatments that targeted lower-income
women (6.4% vs 4%).° The inclusion of incentives could certainly account for these effects.
Moreover, the web-based nature of this program may have appealed to this population,
circumventing salient barriers to in-person treatment.13-17 Moreover, given the limited
reliance on human support and the small incentive size, this Internet incentive approach
might be more cost effective than in-person treatment. Future studies may consider
examining the effectiveness and cost effectiveness of web versus in-person treatment for this
population in a head-to-head comparison.

Limitations of this study include a predominantly non-Hispanic white sample and a smaller
sample of women from lower-income backgrounds. Future studies should examine the
effects of incentives in a larger, more diverse sample. It may also be informative to examine
the efficacy of this intervention in women with even lower incomes and explore potential
mechanisms of treatment effects (e.g., delayed discounting). This study also has several
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notable strengths. It focuses on an understudied, high-risk population—lower-income
women. Completion was excellent. It also included an active treatment control condition,
which is historically lacking in weight loss interventions targeting women with lower
income.”~2 Moreover, the design isolated the effects of financial incentives on weight loss
outcomes, and weight and adherence data were objectively assessed. Finally, this study is the
first to examine the effects of an incentivized Internet intervention for obesity treatment in
high-risk lower-income women; such an approach has potential for public health impact.

CONCLUSIONS

Adding modest financial incentives to web-based obesity treatment significantly improves
short-term weight loss outcomes among women from economically disadvantaged
backgrounds. Such an approach is scalable and could help to mitigate health disparities in
this high risk, underserved population.
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Figure 1. Treatment effects by income status
Notes. Given that study was included as a covariate, adjusted means are presented. Error

bars represent SEM.
IBWL, Internet behavioral weight loss; IBWL+$, Internet behavioral weight loss plus
financial incentives; SEM, SE of the mean.
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Table 2

Participant Adherence

IBWL IBWL + $

Adherence and earnings Lower  Higher Lower Higher

income  income income income
Percentage of weeks participants logged in 70.2% 82.1% 78.6% 90.9%
Percentage of lessons viewed 47.1% 59.6% 67.2% 62.0%
Percentage of weeks participants submitted at least 5 days of self-monitoring data  23.6%  48.7% 49.0% 60.9%
Total self-monitoring earnings, mean (SD) - - $17.8+17.9 $27.4+149
Percentage of eligible participants who won a raffle prize - - 30.0% 30.0%
Completion rate 90.5% 88.7% 100% 92.3%

Note: Given that study was included as a covariate, adjusted means are presented.

IBWL, Internet behavioral weight loss; IBWL+$, Internet behavioral weight loss plus financial incentives
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