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Abstract
Background: Financial incentives are routinely recommended to attract participants to weight loss programs;
however there is a paucity of research that uses a systematic approach to determine incentive packages that may
be most beneficial in increasing program reach or participation.
Methods: The purpose of this study was to determine monetary incentive designs (in terms of magnitude, form,
and timing of payment) that could increase the likelihood of participation in weight loss programs. Participants
(n=863) completed surveys to collect stated preferences regarding to the magnitude, timing, and form of monetary
incentives as well as willingness to participate in a weight loss program.
Results: The results of our model show that, as expected, higher values of monetary incentive will increase the
participation. Additionally, more flexible forms of payments (cash or grocery card as compared to gym pass or copay
waiver) and more immediate payments (monthly as compared to quarterly payments) will enhance the participation
in a weight loss program. Further, our second model, with respondent demographic interaction terms, shows
significant differences between various groups of male participants (healthy, overweight, and obese males). This
simply means that each group of male participants requires different incentive design to achieve a desired level of
participation. The results do not show significant differences in incentive preference across women in different
weight categories, which implies that the same monetary incentive design could be used for all women to achieve a
given participation rate in a weight loss program.
Conclusion: It is critical to carefully construct incentive packages offered in weight loss programs to enhance
program reach. A one-size-fit-all weight loss program incentive design that ignores potential nuances in participation
decisions are unlikely to be as successful in maximizing programs’ reach as programs that provide customized
designs to attract different cohorts of people.

Keywords: Financial incentives; Weight loss program; Program
reach; Stated-preference method

Background
Obese adults on average spend 48% more inpatient days per year
than normal-weight adults [1], are more vulnerable to short-term
disability [2], experience more absenteeism from work [3], and exhibit
decreased productivity (presenteeism) in the workplace [4,5]. In the
U.S., the aggregate annual costs attributable to obesity alone are
estimated to be $73.1 billion [6]. These undesirable health and
economic consequences have motivated the federal government and
employers to invest in various weight loss programs. A growing
number of these programs use financial incentives to encourage
individuals to participate and lose weight [7,8], but little is known
about the impact of the provided monetary incentive on program
participation.
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The role of financial incentives in stimulating healthy behaviors
such as smoking cessation [9,10], gym attendance [11,12] or weight
loss [13-15] has been studied, but in the context of weight loss the
focus has been on measuring the impact of incentives on the
“effectiveness” (weight loss), measured in terms of pounds lost as
opposed to “participation” (reach), which would be measured in terms
of the program enrollment rate for the target population. While
“effectiveness” studies have shown that monetary incentives can
stimulate short-term weight loss [8,11,16-18], participation rates have
been consistently low (∼10%-15%) and participants may not be
representative of those who would benefit most from the program
(e.g., obese males) [19]. Jeffery [20] reviews research studies evaluating
incentivized weight loss programs conducted from 1972 to 2010 and
concludes that all existing research has been about volunteers who are
already interested in losing weight. Undermining the programs’ reach
has cast doubts on the efficacy of incentives in the target population
when lower participation rates are considered. The positive impact of
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monetary incentives on participation choices has been reported in
other contexts. For example, it has been shown that prepaid monetary
incentives can enhance participation in longitudinal surveys where
people are asked to participate in multiple replications of a survey [21].
Few recent studies have examined the impact of monetary incentives
on program uptake and reported mixed results. Gingerich et al. [22]
examined the impact of financial incentives on behavior change
program participation and completion rate and found while the
incentive was influential in terms of increasing the completion rate but
there were no significant association with program registration. Their
finding is in contrast with the results of Farooqui et al. [23] that
reported the potential for even modest incentives to improve uptake of
walking programs among older adults.
Another point raised by Jeffery [20] is that the efficacy of monetary
incentives varies by the size, schedule, and other contextual factors.
One limitation of current effectiveness studies is that they have
typically used a single monetary incentive so they provide limited
insights on how people would respond to a range of incentives that
vary in terms of contextual factors. A few recent studies have
considered multiple monetary incentives instead of a single one but
still they have done it in a limited scope. Finkelstein et al. [24]
considered two financial incentive amounts ($7 and $14) and Volpp et
al. [25] investigated monetary incentives that varied in terms of form
of payment (lottery or deposit) but fixed in terms of the magnitude of
the maximum award within each form. In our study, we examine the
impact of contextual factors on a different type of response than these
effectiveness studies (participation instead of weight loss).
Our study fills these gaps in the literature by investigating the
impacts of incentive designs that vary in terms of magnitude, form and
timing of payment on the decision to participate in a weight loss
program (i.e., reach). Such an investigation is important because
ultimately, success of a weight loss program depends not only on the
ability to lose and sustain weight (effectiveness), but also on the initial
decision to participate (reach). If very few eligible individuals from a
target population choose to participate, the weight loss program
cannot achieve its most desirable public health impacts even if it is
effective for its participants. Our results shed insight on the role of
varying the constructs of monetary incentive on decisions to
participate in a weight loss program and will inform future clinical
trials on how to design their monetary incentives to improve
enrollment.
Furthermore, it has been shown that socioeconomic characteristics
such as income, race and marital status can influence how people
respond to the same amount of monetary incentives [21]. We extend
our investigation to consider if different subgroups of participants
might respond differently to monetary incentives in terms of their
acceptance to participate in a weight loss program. These subgroups
are defined based on gender and weight status. Some studies in the
obesity literature have shown that men are more likely to be
overweight or obese [26], but are underrepresented in weight loss trials
[27]. Weight status is another factor that influences participation
decisions [28]. Obese individuals are more likely to develop obesityrelated diseases such as diabetes and hypertension compared to
overweight and normal weight individuals [29,30]. Therefore, it is
relevant to design targeted policies in order to reach specific
populations. We investigate the role of monetary incentives on
gender-based and weight status-based subgroups of potentially at risk
individuals.
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Methods
Conceptual framework
We use a random-parameters logit model to estimate individuals’
preference for participating in a weight loss program. The model
allows some preference parameters to vary across individuals [31,32]
and captures heterogeneity in people’s preferences for participation in
a weight loss program. We use two different model specifications. The
specification, our baseline model, is as follows:
Uij=β0i Constant+β1 Valuej+β2i Formj+β3i Timingj+εij ; j=1,2,3
Where, Uij is an indicator of how pleased is individual i with the
offered incentive j. Each individual chooses between Program A and
Program B (j=1,2) which are identical weight loss programs with
different monetary incentives or chooses to opt-out (j=3). The person
will pick the alternative with the highest value of Uij.
The constant term will take value of 1 for the opt-out option and -1
for either of the offered incentive designs and captures the overall
tendency to not participate independent of the specific incentive
characteristics presented. The reason for this way of coding (known as
effect coding) of the constant term and other categorical variables is
that a clear interpretation of the decision to not participate is possible
[33].
For the remaining terms in the equation Value is the monetary
incentive payment, Form is the method of payment and Timing is
when participants receive the payment. The levels of each of these
variables used in the experiment are shown in Table 1.
Attribute

Level

Value

Monetary value

1

$5 (total maximum of $15)*

2

$24 (total maximum of $72)

3

$55 (total maximum of $165)

4

$72 (total maximum of $216)

5

$98 (total maximum of $294)

1

Cash

2

Grocery cards

3

Gym pass

4

Co-pay waiver for doctor visits

1

Pay at the last follow-up weigh-in (12-month)

2

Pay at the end of active program weigh-in
(3-month)

3

Pay at each weigh-in (3 possible payments)

Form of incentive

Timing of payment

Table 1: Choice experiment attribute levels.
incentives can be paid up to three times (at each weigh-in)
in the program

*Monetary

Value is coded as a continuous variable, and effect coding is used
for the categorical Form and Timing design features with one variable
for each category. The βs are the effects of each of the program
characteristics in the experiment to be estimated. Finally, εij represents
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the error term that reflects factors that influence participation
decisions that are not observable to the empirical investigator.

3-month program is completed (6th and 12th months) and a monetary
incentive.

The random parameter logit model that is used in this study
extends the standard logit model by allowing one or more of the
parameters in the model to be randomly distributed. One of the
advantages of this model over the standard model is that it accounts
for preference heterogeneity among respondents even when it is
related to unobservables. In our baseline specification, all the
parameters are assumed to be randomly distributed except the
coefficient of Value (β1) which is assumed fixed. This is a standard
practice in the stated preference literature mainly for the ease of
calculating participants’ willingness to accept (the minimum dollar
amount a person requires for participation) without losing generality.
The second specification, the Interaction Model, adds a three-way
interaction term between the constant, gender and weight status to the
baseline model to further consider heterogeneity in preference across
selected population groups. It has been discussed in the literature that
gender and weight status are personal characteristics that influence
weight loss decisions [28]. Unlike the baseline model, the constant in
this model is assumed fixed so it can be interacted with other variables.
Uij=β0Constant+β1iValuej+β2iFormj+β3iTimingj+β4(Constant)
(Gender)+β5(Constant)(Weight
Status)+β6(Constant)(Gender)
(Weight Status)+εij
Where, Gender indicates whether the individual is a male or female;
and Weight Status is a categorical variable indicating whether the
individual is normal weight, overweight, or obese.

Study design
We employed a choice experiment technique to support the
estimation of preferences for the above described characteristics of the
monetary incentives (e.g. magnitude, from and timing of payment)
provided by the weight loss programs [32]. Choice experiments have
gained popularity in the field of health economics for applications
such as the choice of health plans [34], choice of medication [35],
preferences for different aspects of health care services [36],
preferences in doctor-patient relationship [37] and practitioner
preference [38]. Figure 1 shows a sample question from our study
which follows a common type of choice question where subjects
choose between two or more alternatives and an opt-out option
[39,40].

Survey design
This study was approved by the Virginia Tech Institutional Review
Board and the Virginia Tech Center for Survey Research. Phone
recruitment followed the approved protocol. Before the survey was
implemented two focus groups were conducted with participants from
the target population (men and women with at least 18 years of age).
The results were used to refine survey content with a specific focus on
the description of the weight loss program and the framing of the
choice question. Survey participants were asked to indicate their
participation choices for a realistic, proposed 3-month weight loss
program. The program was described as a package including an initial
face-to-face consultation with a dietitian, personalized eating and
exercising plans and tracking tools, weekly telephone support calls,
monthly weigh-in visits (1st, 2nd, and 3rd months), two follow-up
weigh-in visits to monitor maintenance of weight loss after the active
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Figure 1: Sample choice question.
This type of weight loss program is considered a relative standard
program in the weight loss literature. Survey participants were
informed that losing 5% of body weight for overweight and obese
individuals would greatly reduce the risk of chronic diseases. The 5%
was used as the fixed criteria for the eligibility of receiving the
monetary incentive; participants were told if they achieved and
maintained at least 5% weight loss at each weigh-in, based on their
weight at the beginning of the program, they would receive a financial
incentive.
Each participant was asked to answer four questions where he/she
had to choose between two weight loss programs, differed by
monetary incentives designs, and the opt-out alternative (Figure 1).
The monetary incentive in the choice questions was defined in terms
of three attributes (Table 1): the value of the incentive ($); form of the
payment (cash, prepaid grocery card, pre-paid gym pass, and
healthcare co-pay waiver); and timing of payment. The participants
were told that while they could qualify for the reward at each monthly
weigh-in, but the payment of the earned rewards in a program could
occur based on the following schedules: at each of the three weigh-ins,
at the end of the 3-month program, or at the last follow-up at 12th
months.

Choice experiment design
The experimental design for this study is developed using a
modification of the LMA design approach summarized in Johnson et
al. [41]. The LMA approach explicitly addresses the fact that each
choice set includes a binary-choice design where two alternatives are
paired against each other. There are 20 possible binary combinations
(permutations) for the first attribute (Value), 12 for the form of
payments, and 6 for the timing of payments. To keep the sample size
manageable, we assumed the value of monetary incentive to be
continuous. We, therefore, randomized the assignment of the 20
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possible monetary incentive pairings across the design. The pairings of
the attributes “form” and “timing” were drawn from a 72-row main
effects (12×6 pairings) orthogonal design using Kuhfeld’s on-line
design catalog [42].

Male (%)

Female (%)

Full Sample (%)

(n=273)

(n=581)

(n=863)

Caucasian

87

83

84

African American

7

13

11

Other

6

4

5

18-29

4

5

5

30-39

4

11

9

40-49

19

20

20

Survey implementation

50-59

31

25

27

Survey participants were recruited using random-digital dialing and
those who agreed to participate in the study were mailed the survey. In
order to oversample overweight and obese population, the survey’s
sampling frame targeted counties with higher obesity rates (around
60% as compared to 28% state average).

>60

42

38

39

High school and less

27

28

28

Some college

24

32

29

College graduate

25

22

23

Postgrad degree

24

18

20

Full-time employed

55

39

44

Part-time employed

5

13

10

Unemployed

5

4

5

Retired

32

23

26

Student

1

1

1

Unpaid homemaker

0

15

10

On disability

2

5

4

The 72 program pairings were then divided into 18 survey versions
with four choice questions per survey (the decision on the number of
choices per respondent were made based on several factors including
the number of combinations in the design matrix, the complexity of
the choice task for respondents, the amount of other tasks in the
survey, and the mode of survey implementation [43-47]. Further
constraints such as survey length limit and the specific needs of low
income and low education level target population were considered in
determining the proper number of choices in this study. The final
design was evaluated in the focus groups). The survey versions were
randomly assigned to participants.

The phone recruitment and survey mailing were conducted by the
Virginia Tech Center for Survey Research. Potential participants were
screened over the phone to ensure eligibility (i.e., at least 18 years old).
Individuals provided self-reported weight and height and research
staff used this information to calculate Body Mass Index (BMI) for
each individual.
The recruitment goal for the telephone survey was to have about
300 normal weight adults (normal weight individuals were told to treat
the program as a weight control program that would help them
maintain their healthy weight) and about 1,200 overweight or obese
adults (with equal split among the two groups) agree to participate in
the follow-up mail survey. A total of 1,500 surveys were mailed in
2009-2010. No follow-up calls or secondary mailings were used. We
received 863 complete and usable surveys, which is a 60% completion
rate for the mail survey.

Variables

Race

Age (in years)

Education

Employment status

Respondent characteristics

Income

Table 2 reports the characteristics of mail survey respondents in
male and female subsamples as well as in the full sample. Because of
the oversampling of the overweight and obese individuals, the
demographic distribution of respondents is expected to differ from
Virginia census figures. There are more obese people and more
Caucasians in our sample (39%, and 84%, respectively) comparing to
census.

30k or less

15

22

20

30k-75k

30

42

38

75k-120k

32

22

25

120k or more

22

14

17

Normal

16

25

22

Overweight

49

35

39

Obese

35

41

39

In terms of gender, there are more women than men (67% vs. 33%).
The average age of participants was 55 and majority of them had at
least some college education. Approximately half (48%) of female
respondents were not working at the time of the survey either because
they were retired, unemployed, students or unpaid home workers.
This ratio is 40% in the male subsample. Males also earn more than
female respondents on average.
Male and female subsamples are also different in terms of the ratio
of overweight and obese participants. Nearly half of all male
respondents (49%) were overweight and 35% were obese. In contrast,
fewer females were overweight (35%) and more were obese (41%).

J Obes Weight Loss Ther
ISSN:2165-7904 JOWT, an open access journal

Body Mass Index

Table 2: Summary statistics for mail survey respondents.

Results
Table 3 reports results from the baseline model and also the
interaction model with gender and weight category terms.
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Constant

Total Monetary Value

Baseline Model

Interaction Model

Mean

SD

Mean

-0.141

2.464***

0.438***

(0.132)a

(0.155)

(0.040)

0.010***b

0.006***

(0.001)

(0.000)

SD

Pay form (Base: Copay waiver)
Cash

Grocery card

Gym pass

Copay waiverc

0.770***

0.920***

0.538***

0.504***

(0.083)

(0.125)

(0.055)

(0.116)

0.707***

1.038***

0.501***

0.793***

(0.080)

(0.131)

(0.060)

(0.097)

-0.455***

1.060***

-0.290***

0.815***

(0.078)

(0.139)

(0.062)

(0.110)

-1.022***

-0.750***

(0.117)

(0.082)

Timing of payment (Base: payment at 12 month)
Payment at each weigh-in

Payment at 3-months

Payment at 12-monthsc

0.330***

0.512***

0.205***

0.404***

(0.058)

(0.116)

(0.045)

(0.087)

0.137*

0.161

0.078

0.033

(0.065)

(0.113)

(0.052)

(0.568)

-0.467***

-0.283***

(0.069)

(0.049)

Gender Interaction
-0.053*

Constant × female

(0.023)
BMI interaction (Base: Normal individuals)
Constant×overweight

-0.024
(0.030)
-0.110***

Constant×obese

(0.032)
Constant×overweight×female

0
(0.030)
0.092**

Constant×obese×female

(0.032)
Log likelihood

-2,576

-3,006

Observations

9,726

9,726

Table 3: Random parameter logit model results.
a. Robust standard errors in parentheses
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b. *p<0.1; **p<0.05; ***p<0.01
c. The mean coefficients for the base categories were recovered as the
negative sum of the estimated coefficients for the included levels. For
example, the mean coefficient for copay waiver under Baseline Model
was recovered through: -(-0.455+0.707+0.770) = -1.022.
Key results pertaining to program participation are nearly identical
across the two models. Both models indicate that individuals are more
likely to participate if they receive a higher monetary incentive, and
this result is robust to the inclusion/exclusion of gender and weight
status interaction terms (We also checked for the robustness of our
results in the following cases: 1) after excluding the normal weight
individuals from the sample 2) after excluding the responses received
from each version of the survey from the sample (Version effect). In
both cases our results remained robust).
Results show that cash and grocery cards are preferred to the gym
pass and insurance co-pay waiver (p<0.00 in both models), while the
preference towards cash and grocery cards are not statistically different
(p=0.58 in model 1 and p=0.66 in model 2). Furthermore, the gym
pass is also significantly preferred to the insurance co-pay waiver
(p<0.00 in both models). Thus, individuals respond favorably to more
flexible financial incentives. Payment at 12-months is the least
preferred timing while payment at each weigh-in is the most preferred
timing, indicates that frequent payments are preferred. Thus, results
show that for a given amount of incentives, individuals would prefer to
be paid more often, which may reflect the desire to receive reward
recognition during the process or simply a time preference for money
sooner.
The standard deviation estimates generated by the random
parameter logit models enable us to investigate heterogeneity in
preferences for attributes across individuals. The estimated standard
deviations are significant for all three payment forms, which indicate
subjects have differing preferences for each payment form.
The estimated standard deviation of the constant term in the
baseline model exhibits significant preference heterogeneity. In the
interaction model, the coefficient of the constant term, β0, is positive
and significant which signals a significant preference towards opt-out
for people in the reference group (e.g. healthy male participants) in the
absence of incentives. All interaction terms in Model 2 are statistically
significant, which shows considerable heterogeneity in participation
preferences across gender and weight status.
The inclusion of gender and weight-status interactions with the optout constant enables comparisons of the unobserved preferences
toward program participation that are not captured by incentive
attributes across six subgroups of participants. In other words, it
reveals whether those six subgroups respond differently to a weight
loss program with similar incentive constructs (i.e. same magnitude,
form and same payment frequency). This will further inform whether
a single take-it or leave-it incentivized program option is able to
achieve desirable program reach. In Table 4 we report the results of
pairwise group comparisons across different groups of gender and
weight status. The results show that participation preferences beyond
the incentive attributes we are studying are significantly different when
comparing females of any weight status with normal weight males.
Healthy female participants are less likely to opt-out from the program
than healthy male participants. Comparing overweight and obese
female participants with overweight or obese male participants does
not show statistically significant differences. All the pairwise
comparisons across different groups of male participants are
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significant. Overweight males are more likely to participate than
healthy males, and similarly, obese males are more likely to participate
than overweight males. This signals significant preference
heterogeneity across males with different weight status. This pattern

does not exist among female participants. Females, regardless of their
weight status, expressed similar preference for participation in the
program.

Group B

Normal weight

Male

Female

Overweight

Normal weight

Overweight

Male

Female

Male

Female

Male

Female

-

-0.290***a

-0.250***

-0.356***

-0.428***

(0.001)b

(0.007)

(0.000)

(0.000)

-0.351***
(0.000)

-

0.040
(0.576)

-0.066
(0.314)

-0.138*
(0.086)

-0.061
(0.335)

-

-0.105
(0.121)

-0.178*
(0.031)

-0.101
(0.126)

-

-0.072
(0.351)

0.005
(0.936)

-

0.077
(0.309)

Male

Group A
Female

Obese

Male

Female

Obese

-

Table 4: Comparing the coefficient of the constant term across groups of Gender and Weight Status.
a: The number in each cell shows the coefficient of the constant term in Group A minus that in Group B. *p<0.1;**p<0.05; ***p<0.01.
b: Standard deviation (in parenthesis) is calculated using bootstrap with 100 replications.
We use a simple graphical representation to show the
aforementioned within-gender heterogeneity. Figure 2 shows the
predicted participation rates for males and females of different weight
status when they were offered cash payments at each weight-in. The
wider spread of participation curves for males (left panel) comparing
to females (right panel) in this figure shows larger preference
differences across groups of male participants (normal, overweight,
and obese) than their female counterparts.

Discussion
The potential public health impact of incentivized weight loss
programs can be limited by low reach and poor representativeness of
participants from at risk groups. Having a better understanding of
how different incentive packages influence people’s decision to
participate in a program can lead to more successful incentivized
weight loss trials, and ultimately more successful weight loss programs
with better reach.
Our findings confirm that larger monetary incentive amounts will
lead to higher reach of weight loss programs. But more importantly,
we find that for a given incentive amount, weight loss programs with
different incentive packages can achieve different participation rates.
The programs with immediate incentive payments (i.e., pay at each
weigh-in) are likely to deliver higher participation rates (reach) than
programs with deferred payments. Not surprisingly, payment forms
that give people more usage flexibility, such as cash or grocery cards,
are more likely to induce higher participation.

Figure 2: Predicted participation rates by weight status for males
and females with cash payments at each weigh-in.
This finding is important as it reveals that offering the similarly
constructed incentivized weight loss program for healthy, overweight,
or obese female participants might not be an issue as it would be for
males. When it comes to male participants, achieving the optimal
participation rates requires taking into account the significant
preference differences among healthy, overweight, and obese males.

Furthermore, we find that there is unobserved preference
heterogeneity among some subgroups and therefore offering the same
incentive package would not have the same effect across these groups.
The incentive that encourages an obese male to participate in a weight
loss program will not be as effective among overweight or healthy
males. However, this is not an issue for females who generally show a
more homogeneous preference toward participation. This simply
means that offering similar incentive packages is less likely to affect a
program’s reach among female subgroups while it can negatively
influence the reach among the males.
Our findings also suggest that it may be more cost-effective to tailor
monetary incentives by pairing desirable payment forms and timing of
payments for a given incentive amount. The current general practice
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in randomized control trials is to use large monetary incentives with
limited variation in form and timing. Besides failing to accomplish the
potential reach of a weight loss program, these trials are likely to
overestimate the dollar amount of incentive needed. The excess
incentive amount offered by these programs may hinder the
sustainability of weight loss programs-an issue that is currently
discussed in the Motivation Crowding Theory literature [43].

3.

Conclusion

5.

Current studies in the literature have mainly focused on the role of
monetary incentives on the effectiveness of weight loss programs
rather than on program reach. Additionally, these studies usually
examine a single amount of monetary incentive rather than comparing
multiple incentives packages (varying in magnitude, forms and timing
of payments). Tailoring the design of monetary incentives to target
population is understudied. This paper contributes to the literature by
addressing these issues. We studied the role various designs of
monetary incentive (defined by random combinations of incentive
attributes such as magnitude, form, and timing of payment) on
people’s decision to participate in a weight loss program.
We find that higher values of monetary incentives will have
statistically significant positive affect on program reach. This is
consistent with economic theory and earlier empirical findings. Our
study, in response to a recent call by Jeffery [20], contributes further to
the literature by evaluating the influence of contextual factors such as
form and schedule of payments on incentive’s degree of success. First,
given a fixed amount of monetary incentive, immediate payments (as
opposed to delayed ones) that are easily fungible in peoples’ daily lives
(such as cash and grocery cards) will achieve significantly higher
participation rates. Furthermore, for programs that target males,
different incentive packages should be offered to different weight
status groups in order to achieve the program’s potential reach.
Females, on the other hand, in their participation decision respond
uniformly to program incentives. Therefore, offering a single incentive
package to healthy, overweight, and obese females would not
negatively influence the program’s reach. Overall, our results provide a
better understanding of the role of incentive packages in enhancing
weight loss programs reach. These results can be used in calibration of
monetary incentives for randomized control trials to develop more
successful weight loss programs with more participants from at-risk
subgroups.
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