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ABSTRACT

Purpose: We tested the effects of employer subsidies on employee enrollment, attendance, and
weight loss in a nationally-available weight management program.

Design: A randomized trial tested the impact of employer subsidy: 100%; 80% 50% and a
hybrid 50% subsidy that could become a 100% subsidy by attaining attendance targets. Trial
registration: NCT01756066.

Setting and Subjects: 23,023 employees of two U.S. companies.

Measures: The primary outcome was the percentage of employees who enrolled in the weight
management program. We also tested whether the subsidies were associated with differential
attendance and weight loss over 12 months, as might be predicted by the expectation that they
attract employees with differing degrees of motivation.

Analysis and Results: Enrollment differed significantly by subsidy level (p<.0001). The 100%
subsidy produced the highest enrollment (7.7%), significantly higher than each of the lower
subsidies (vs. 80% subsidy: 6.2%, p=.002; vs. 50% subsidy: 3.9%, p<.0001; vs. hybrid: 3.7%,
p<.0001). Enrollment in the 80% subsidy group was significantly higher than both lower subsidy
groups (vs. 50% subsidy: 3.9%, p<.0001; vs. hybrid: 3.7%, p<.0001). Among enrollees, there
were no differences among the four groups in attendance or weight loss.

Conclusion: This pragmatic trial, conducted in a real-world workplace setting, suggests that
higher rates of employer subsidization help individuals to enroll in weight loss programs, without
a decrement in program effectiveness. Future research could explore the cost effectiveness of

such subsidies or alternative designs.
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More than one-third of U.S. adults are obese (1) and the annual medical cost of caring for
these individuals is estimated to be $147 billion. Despite the prevalence of obesity, participation
in weight loss programs is low in employer settings (2). Financial incentives have shown
promise in increasing weight loss (3-10) and approximately 85% of large employers used
financial incentives for health behavior in 2014 (11). Under the Patient Protection and
Affordable Care Act (PPACA), cost sharing will be allowed for some (though not all) preventive
services, and the use of incentives to improve health outcomes is being more strongly
encouraged (12). The impact of subsidizing health promotion programs on both participation and
outcomes is an important unresolved question.

Reducing the price of cost-effective treatments or preventive services, such as weight
management programs, could encourage enrollment and increase use of such services. However,
it is possible that reducing cost (by offering the program at subsidized rates) may simply attract
employees who are less committed to losing weight (i.e., a screening effect, (13-15), or cause
patients to devalue the treatment (consistent with sunk cost effects, (16, 17), both of which would
result in higher attrition rates and a less successful program overall. Expenditures to recruit more
participants might not be an efficient use of resources in such cases. On the other hand, if
subsidization helps people to overcome the inertia they face in beginning a weight loss program,
one might expect subsidies to boost enrollment without reducing program effectiveness.

To determine the impact of varying levels of employer subsidy on employee enrollment
in an effective nationally-available weight management program (18) (19, 20), as well as on
attendance and weight loss, we conducted a randomized trial among 23,023 employees of two
large U.S. companies. Participants were randomized to receive a 100% subsidy, an 80% subsidy,

a 50% subsidy, or a hybrid 50% subsidy that could become a 100% subsidy based on
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participants’ meeting attendance targets (21, 22). Our primary outcome measure was enrollment

rate, with secondary outcomes of attrition rates and weight loss at 12 months.

METHODS
Sample

The flow of participants through enrollment, intervention, and follow-up is shown in
Figure 1. Enrollment was done on a rolling basis from January 2013 until July 2013. The
intervention period was 12 months and data collection finished in July 2014. Participants
meeting initial eligibility requirements were recruited using mailings. Eligible participants were
benefits-eligible employees at two large employers within the United States. Employees had to
be at least 18 years of age, have a body mass index (BMI) >21kg/m? (this is standard enrollment
criteria for Weight Watchers, which we retained out of concern for external validity), and been
hired prior to January 1, 2013.
Design and Intervention

Participants were randomized into one of the four intervention arms (1:1:1:1).
Randomization was stratified by company and worksite (11 worksites at Company A and 31
worksites at Company B) and used variable block sizes of 4, 8, and 12. The randomization
assignments and study identification numbers were merged by on-site human resources
personnel with employee lists at each location, after which participants were informed of their
offer. Study investigators were blinded to individual intervention assignments until the analytic
dataset was finalized at the completion of the trial. Program leaders were blinded to the
randomization assignment; however, due to the nature of the intervention, participants could not

be blinded to their subsidy level.
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The study was approved by the institutional review board of the University of
Pennsylvania, which granted a waiver of consent.

Eligible employees (N=23,023) were offered 12 months of a behavioral counseling
program consisting of weekly group meetings (Weight Watchers) at one of four subsidized rates.
Each employee received an offer letter at his/her home address that communicated the subsidy to
which he/she was allocated. In addition, the standard Weight Watchers at Work marketing
campaign was implemented; this included posters around the worksite and information sessions
highlighting the potential to receive at least 50% off the cost of the Weight Watchers monthly
pass program (the monthly pass program provides subscribers with access to weekly Weight
Watchers meetings and e-tools that promote self-monitoring), and the time-limited nature of the
offer. Employees were given a personalized ID number and password and directed to the Weight
Watchers website to enroll in the program. Baseline weight measurements were obtained at the
first meeting that was attended. After the 12-month subsidy period, employees had the option of
continuing with the full-priced program.

The regular price of the program, as offered through employers, was $34.35 per month,
payable by credit card at the end of the month. We tested the impact of the following employer
subsidies on program enrollment: 100% (program is free to employee), 80% (employee pays
20% of price), 50% (employee pays 50% of price), or a hybrid subsidy. In the hybrid subsidy
arm, participants received a guaranteed 50% subsidy, which was increased to 100% contingent
on attendance. Specifically, participants in this arm received a 100% subsidy for months in

which they attended at least three meetings. These participants were charged the 50% price
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upfront, which was subsequently reimbursed at the end of each month in which the attendance
goal had been met.

Enrollees were instructed to attend a group weight loss meeting every week and could do
so at work and/or in their communities. Participants were weighed at each meeting and
attendance was recorded per standard Weight Watchers procedures; a centralized system
recorded enrollees’ weight measurements and attendance rates, which served as our secondary
dependent measures. We also received data on all use of Weight Watchers’ online e-tools (a suite
of digital applications, including a food tracker) by study participants. In addition, at the end of
the 12-month program, enrollees were offered a $20 bonus for providing a final weigh-in at a
Weight Watchers location.

Analysis

Our primary outcome was the percentage of employees who enrolled in the program,
assessed using chi-square tests. We hypothesized that enrollment would increase as the subsidy
increased. We also assessed program attendance and weight loss among enrollees, using
generalized linear models. We adopted a per-protocol approach, evaluating each enrollee
according to his/her randomized offer, regardless of degree of participation. The per-protocol
approach enabled us to test for a possible perverse effect of the subsidies — that employees who
are motivated by higher subsidies to join health promotion programs could be less committed to
losing weight; therefore, higher subsidy arms might be associated with less weight loss.

Some enrollees failed to provide a monthly weight; we multiply imputed missing weight
measurements based on the following variables: arm indicator (blinded), enrollment calendar
month, cancellation within 12 months (y/n), age, gender, baseline height, total food tracking

days, total exercise tracking days, week of most recent weigh-in, weight at most recent weigh-in,
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interaction between week of most recent weigh-in and weight at most recent weigh-in, and
number of total weigh-ins since enrollment. We assessed the robustness of our results by using
different imputation approaches (baseline observation carried forward, which assumes
participants lost no weight; and last observation carried forward, which assumes participants had
no change in weight beyond what was measured). We controlled for baseline weight since it
differed between arms among enrollees. We report weight loss in pounds because all
communication with study participants about weight loss was in pounds (the study population
was more familiar with pounds than kilograms).

Our power calculations were aimed at detecting a difference in participation rates
between arms of approximately 1.5 percentage points. A sample size of 20,000, evenly
randomized to the four arms, provided more than 80% power to detect this difference. All tests
were 2-sided; pairwise tests between arms used a significance level of 0.017 to adjust for
multiple comparisons when comparing the intervention arms to the 50% subsidy arm. We used
SPSS v15.0 (SPSS Inc., Chicago, Illinois) and SAS 9.3 (SAS institute Inc., Cary, NC) to analyze

the data.

RESULTS

The sample was predominantly female (90%); mean age was 48 years, mean baseline
weight was 200.5 pounds, mean BMI was 33.3 kg/m? (Table 1), and 92% of the sample had
unhealthy BMIs (i.e., BMIs of at least 25).

Enrollment rates were significantly different based on the level of the subsidy offered
(p<.0001; Figure 2). The 100% subsidy produced the highest enrollment rate (7.7%), which was

significantly higher than each of the lower subsidy groups (vs. 80% subsidy: 6.2%, p=.002; vs.
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50% subsidy: 3.9%, p<.0001; vs. hybrid subsidy: 3.7%, p<.0001). The 80% subsidy enrollment
rate of 6.2% was significantly higher than both of the lower subsidy groups (vs. 50% subsidy:
3.9%, p<.0001; vs. hybrid subsidy: 3.7%, p<.0001). The enrollment rates among participants in
the 50% and the hybrid subsidy arms were not significantly different (p=.70). Interestingly,
enrollees in the high subsidy arms (i.e. 80% subsidy and 100% subsidy) had, on average, lower
baseline BMIs relative to those in the low subsidy arms (Table 1).

Meeting attendance decreased steadily over time and declined at similar rates across arms
(Figure 3). About 60% of participants across arms weighed in by the end of one month, about
20% by the end of six months, and about 10% by the end of 12 months. While members on
average attended about two meetings per month in the first few months, by month five this
dropped to an average of about one meeting per month. We found no differences in e-tool
utilization by arm (p=.95), with rates of utilization of about 60% per month initially dropping to
about 20% by month 6 and 10% by month 12.

Mean weight loss was also similar across arms at 12 months (p=.28), with a mean weight
loss of 2.6 pounds (95% CI1 5.7 Ib loss — 0.3 Ib gain) in the 100% subsidy arm; 1.5 pounds (95%
C15.6 Ib loss — 1.3 Ib gain) in the 80% subsidy arm; 3.8 pounds (95% CI1 7.9 Ib loss — 0.4 Ib
gain) in the 50% subsidy arm, and 4.0 pounds (95% CI 8.1 Ib loss — 0.1 Ib gain) in the hybrid
subsidy arm. Overall, participants weighed significantly less on average at the end of the 12
month program than they did upon enrollment (average weight loss = 2.7 pounds, p<.0001
versus 0 pounds). The percentage of participants who had lost at least 5% of body weight peaked
around month 4 at about 30% and was highest in the hybrid arm though by 12 months this was

similar across arms and was about 10% in all arms.
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DISCUSSION

Previous research has found that inertia is a significant barrier to engaging in self-
beneficial behaviors such as exercise and weight loss (23, 24). Our pragmatic trial, conducted
using standard Weight Watchers recruitment materials, enroliment and implementation
procedures for the worksite, suggests that higher rates of employer subsidization are an effective
way to increase enrollment in a weight management program, helping people to initiate positive
change (i.e., weight loss). Program enrollment rates increased with the degree of subsidy such
that a 100% subsidy doubled the rate of enrollment compared to a 50% subsidy. Although the
higher subsidies attracted individuals with lower BMIs, and hence, possibly reduced motivation
to lose weight relative to the average person in the lower subsidy arms, program effectiveness
was inconsistent with such a screening effect: weight loss at 12 months and program attendance
did not differ significantly by subsidy level. This pattern of findings suggests that the subsidies
served to help people to overcome the inertia the face in beginning a weight loss program.

These findings have broader implications for employer subsidization of participation in
health improvement programs, suggesting that higher degrees of subsidization are effective at
increasing enrollment and may not result in lower rates of performance within the program
among enrollees. Employers and health plans often struggle with low rates of enrollment and
ongoing participation in health-improvement programs; they may want to consider subsidization
as a path to increasing enrollment. Employers often subsidize gym membership, health
insurance, and other activities partly as a way of increasing the attractiveness of working at a
particular firm and partly to encourage certain types of activity.

Surprisingly, the 50% subsidy and the hybrid subsidy — in which enrollees were

guaranteed a 50% subsidy, but could earn a 100% subsidy contingent on attendance — produced
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equivalent enrollment rates. Beyond simple misunderstanding (i.e., failing to realize that one is
eligible for an extra 50% discount contingent on attendance), the behavioral economics literature
suggests a couple of possible explanations for this equivalence, the first having to do with
(un)awareness of bias. It is possible that people are naive, in the sense that in prospect, they have
difficulty appreciating how challenging it will be for them to lose weight (25). This would cause
a person to underappreciate, and hence fail to be motivated by, the hybrid incentive system.

The psychology of value also provides clues to explain the observed equivalence between
the 50% subsidy and the hybrid subsidy arms (26). Participants in our hybrid arm paid the (half-
price) rate upfront and subsequently were reimbursed if they attained the participation goal,
bringing them up to the 100% subsidy. If they failed to attain the goal, they simply forewent the
reimbursement (i.e., gain). An alternative potentially more effective approach would have been
to only charge these participants on the back-end, if they failed to attain the goal, in which case
failure is a loss, as participants must pay the (half-price) monthly fee. On the one hand, the latter
could backfire: fining employees for failures could cause serious backlash (and in fact, this is the
primary reason why we opted against this approach). Future research coulldcompare the
effectiveness of these approaches.

In our study, discounts were framed as such — employees were aware that they were
being offered the weight loss program at a subsidized rate. In the Affordable Care Act preventive
services are instead framed as free — offered *“at no cost to you.” (27) Future research might test
the framing of cost sharing programs; framing them as subsidized might make them seem like a
deal, which could increase usage rates. By contrast, people may devalue services that are framed

as free (28).



Cost Sharing in an Employee Weight Loss Program 12

Although the relative difference in enrollment as a function of the incentive subsidy was
large (uptake in the 100% subsidy arm was double that of the 50% subsidy arm), in absolute
terms, it was fairly modest: 7.7% of those offered a free weight loss program choose to enroll. It
is possible that enrollment rates were restricted by our inability to broadly market the subsidies.
Since employees at the same firm were randomized to different subsidies, we could only
privately inform employees of their subsidy offer (broadly and publically marketing the different
subsidies across the firm would have seriously undermined internal validity). If the 100%
subsidy were used universally, it would be possible to market it aggressively. Thus, our observed
enrollment rates likely represent a conservative estimate of the incremental effect of higher
subsidies on enrollment. In addition, we did not have access to email addresses; this type of
communication might have further helped to increase awareness of the program and allowed for
further accentuation of the differences between programs.

Randomizing employees within the same firm to the different treatments is advantageous
from an experimental design perspective, for it enabled us to keep possible firm effects constant.
A downside of this design choice is that it raises the possibility for contamination: it is possible
that employees discussed their (differing) subsidy levels with each other. However, the benefit of
within-firm randomization offsets this downside; moreover, to the extent that contamination
occurred, we think it likely to have only made it more difficult for us to detect effects of the
intervention. A further limitation is that attrition rates were high, limiting our ability to conduct
robust imputation of missing data, as well as our ability to detect small differences in weight loss
at 6- and 12- month follow-ups.

In this pragmatic, real-world experiment we observed that employer subsidies increased

enrollment in a nationally-available weight management program without adversely affecting
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program participation or weight loss. Subsequent research should assess the cost effectiveness of
such subsidies, and could test alternative ways of increasing enrollment, reducing attrition, and

boosting weight loss once subsidies have been applied to get employees into the program.

SO WHAT?
What is already known on this topic?

More than one-third of U.S. adults are obese; the annual medical cost of caring for them
is $147 billion. Previous research has found inertia to be a significant barrier to engaging in self-

beneficial behaviors such as exercise and weight loss.

\What does this article add?

Despite the prevalence and costs of obesity, participation in weight loss programs is low
in employer settings. In this paper, we addressed the important and previously unresolved
question of the degree to which subsidization of such programs by employers affects enroliment,

participation, and success rates in such programs.

What are the implications for health promotion practice or research?

This pragmatic trial, conducted in a real-world workplace setting, suggests that higher
rates of employer subsidization can help individuals to overcome the inertia they face in
beginning a weight loss program. Large subsidies produced enrollment increases that were large
relative to lower subsidies, though modest in absolute terms. The increased enrollment did not

seem to come at the expense of program outcomes: attendance and weight loss did not differ



Cost Sharing in an Employee Weight Loss Program 14

significantly by employer subsidy level. Future research could explore the cost effectiveness of

such subsidies.
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Table 1: Baseline characteristics of enrollees.

50%  50/100% 80% 100% Entire
subsidy subsidy subsidy subsidy sample p-

value*
(n=223) (n=215) (n=358) (n=444) (n=1240)

% from Site 1 65 63 65 63 64 N/A
% Female 91 89 91 89 90 NS
Mean age, years 49.0 48.3 46.9 47.7 47.8 NS
(SD) (10.2) (10.0)0 (11.1) (109 (10.5)
Mean baseline 205.2 205.8 198.9 197.3 200.6 0.06
weight, Ibs (SD) (49.2) (48.8) (48.6) (42.9) (46.9) '
Mean BMI, kg/m? 34.1 34.1 33.3 32.5 333 o1
(SD) (7.1) (7.1) (7.4) (6.7) (7.1) '

*p-values are from F test for continuous variables and chi-square test for categorical variables.
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FIGURE CAPTIONS

Figure 1: Consort diagram

Figure 2: Enrollment rates were highest in the 100% subsidy arm.

Figure 3: Attendance rates drop steadily but at similar rates by arm (p=.81).
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Randomized (n = 23,023)

Excluded (n =0)

Randomized to 50%
subsidy

(n=5,755)

Enrolled in program
(n=223)

Randomized to hybrid
(50-100%) subsidy
(n=5,756)

Enrolled in program
(n=215)

Randomized to 80%
subsidy

(n=5,756)

Enrolled in program
(n=358)

Randomized to 100%
subsidy

(n=5,756)

Enrolled in program
(n=444)

Lost to follow up
(n=36)

Cancelled membership
(n=128)

Lost to follow up
(n=25)

Cancelled membership
(n=145)

Lost to follow up
(n=78)

Cancelled membership
(n=221)

Lost to follow up
(n=288)

Cancelled membership
(n=253)

Analyzed (n=223)

‘ Analyzed (n=215) ‘

‘ Analyzed (n=358)

‘ Analyzed (n= 444)

*Note: Lost to follow-up = Participant came to first meeting only
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Figure 3

3.0
2.5

2.0

0.5

average # of meetings attended per month
n

0.0

1 2 3 4 5 6 7 8 9 10 11 12
Month
arm  ° 50% subsidy + 50-100% subsidy * 80% subsidy 2 100% subsidy



