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Abstract
AIM: To study the acceptability of incentives for behavior
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changes in individuals with diabetes, comparing financial
incentives to self-rewards and non-financial incentives.

METHODS: A national online survey of United States
adults with diabetes was conducted in March 2013 (»
= 153). This survey was designed for this study, with
iterative testing and modifications in a pilot population.
We measured the demographics of individuals, their
interest in incentives, as well as the perceived challenge
of diabetes self-management tasks, and expectations
of incentives to improve diabetes self-management
(financial, non-financial and self-rewards). Using an
ordered logistic regression model, we assessed the
association between a 32-point score of the perceived
challenge of the self-management tasks and the three
types of rewards.

RESULTS: Ninety-six percent of individuals were
interested in financial incentives, 60% in non-financial
incentives and 72% in self-rewards. Patients were less
likely to use financial incentives when they perceived
the behavior to be more challenging (odds ratio of using
financial incentives of 0.82 (95%CI: 0.72-0.93) for each
point of the behavior score). While the effectiveness of
incentives may vary according to the perceived level of
challenge of each behavior, participants did not expect
to need large amounts to motivate them to modify
their behavior. The expected average amounts needed
to motivate a 5 Ib weight loss in our population and
to maintain this weight change for a year was $258
(interquartile range of $10-100) and $713 (interquartile
range of $25-250) for a 15 Ib weight loss. The difference
in mean amount estimates for 5 Ib and 15 Ib weight loss
was significant (P < 0.001).

CONCLUSION: Individuals with diabetes are willing to
consider financial incentives to improve diabetes self-
management. Future studies are needed to explore
incentive programs and their effectiveness for diabetes.
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Core tip: Patient incentives have shown potential in
modifying behaviors such as smoking cessation or
weight loss. This online survey for individuals with
diabetes explores their attitude towards incentives
(financial, non-financial and self-rewards) for diabetes
self-management. Although nearly all participants
showed positive expectations about financial incentives,
they favored financial incentives for less challenging
behaviors, and non-financial incentives for more
challenging behaviors. This survey also enquired about
expected amount of incentives, in particular for a 5 Ib
weight loss, maintained over a year.

Blondon KS. Patient attitudes about financial incentives for
diabetes self-management: A survey. World J Diabetes 2015;
6(5): 752-758 Available from: URL: http://www.wjgnet.
com/1948-9358/full/v6/i5/752.htm DOI: http://dx.doi.
org/10.4239/wjd.v6.15.752

INTRODUCTION

Behavioral changes are key part of diabetes self-
management!), but they are difficult to implement
and maintain. Setting goals is a key step to behavior
change. Findings from a group of Swedish investigators
about patients’ willingness to pay to improve their
diabetes self-management emphasize the importance
of certain goals for patients, such as weight loss, less
frequent or severe hypoglycemic events and lower
HbA1c levels®.,

Financial incentives have shown potential in suppor-
ting patients to modify their behaviors™, such as for
smoking cessation® or weight loss'>®. Acceptability
and feasibility of incentives may vary with different
health behaviors, as the complexity of the behaviors
vary widely. The effect and type of incentives for one-
time vaccinations”! may differ from incentives for
repeated, constant efforts for weight loss™®. Financial
incentives for health and wellness are being used by a
rapidly growing number of employers, with nearly 90%
companies using such measures in the 2013 survey
from Fidelity Investments and the National Business
Group on Health (57% increase since 2009)™,
While some authors have suggested using financial
incentives for diabetes self~-management behaviors,
evidence for incentivized diabetes self-care is still
scarce!’®, There is to our knowledge only one study
on patient incentives for diabetes self-management,
comparing incentives to peer mentors or usual care!''’,
Although this study did not find a significant benefit,
the sample was small and the reward design was
solely based on the outcome (change in HbA1c value).
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Incentives programs can reward different types
of goals. Some programs provide outcome-based
incentives, where rewards are given for achieved
final results (e.g., HbAlc or BMI, body mass index).
These outcome-based rewards can favor individuals
who are healthier at baseline. Other programs reward
the total amount of behavior change-related results,
thus favoring individuals who are more obese, for
example, who then have more weight to lose. Finally,
some incentive programs reward the process, such
as attendance at group sessions, or tracking and
reporting results. These are more equitable, because
it is more attainable for all participants. Furthermore,
prior research suggests that process-based rewards
may be more effective than outcome-based rewards,
and that associating them could have an additional
effect.

Incentives programs also differ in the rewards that
are given. Some programs have financial incentives,
others offer vouchers and discounts'?, and yet others
propose badges and stars without financial stakes.
Self-rewards are another type of reward, which
one gives oneself for reaching self-defined goals.
Rewards are typically used to address present bias,
the tendency to value small immediate rewards over
large rewards in the distant future. Controversies
about using financial incentives for long-term behavior
change have been raised due to the “undermining
effect!**'”, Long-term behavior changes are driven by
intrinsic motivation, or inherent motivation, rather than
by extrinsic motivation, which are rewards that are
external to the behavior™. Prior studies on rewards
have shown that the removal of extrinsic rewards can
results in a decrease in intrinsic motivation, the so-
called undermining effect!>4.,

The goal of this study was to explore patients’
expected responses to financial and non-financial
incentives to improve their diabetes self-management.
We hypothesized that expected responses to the type
of incentive (financial, non-financial or self-reward)
would differ with the perceived level of challenge of the
incentivized behavior. We also wanted to explore the
amount of money participants considered necessary
to motivate behavior change. These results can help
guide the creation and implementation of new patient-
centered approaches for diabetes self-management.

MATERIALS AND METHODS

Setting
The survey was developed by the authors through
an iterative process of editing and was tested on
two groups of altogether 15 students and faculty at
the University of Washington. The feedback led to
modifications to simplify the survey, and resulted in
a final set of 10 questions in addition to demographic
information. Two individuals of the test groups had
diabetes. The survey was available in English.

This online survey was launched to a panel of
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Table 1 Overview of survey questions

Survey question themes

Three most difficult and three easiest diabetes self-management tasks:
Tracking health parameters
Choosing foods
Adapting medications or insulin
Affording healthcare
Adjusting meds and diet around unexpected events
Perceived challenges for living with diabetes (detailed in Table 2)
Perceived helpfulness of incentives for motivating healthier behaviors:
Cash rewards (weekly, monthly or yearly)
Tangible rewards, e.g., vouchers (weekly, monthly or yearly)
Decrease in future insurance premium
Non-financial rewards (badges, stars)
Social support (sharing with friends)
Self-reward (setting money aside for a self-set goal)
Potential sources of funding for the rewards (employer, insurance, self-
paid)
Estimated amount needed to lose weight and keep it off for a year:
To lose 5 1b
To lose 15 1b

three hundred members of a commercial survey
website in March 2013. This company has a large
panel of international volunteer members who can
be filtered according to personal information such as
age or country of residence. Eligible members receive
recruitment emails, and choose freely whether to
respond or not. All participants gave their informed
consent prior to their inclusion in the study. Participants
who complete the proposed surveys receive website
points, which can be exchanged for tangible gifts.

Recruitment

Our survey was administered in English, and was
restricted to United States residents. It was open
until 300 participants responded. We also filtered out
individuals younger than 18 years old. The survey was
open to individuals with type 1 or type 2 diabetes, but
excluded those with gestational diabetes. We did not
offer any supplementary compensation for completing
the survey. (We had no involvement with the reward
points that are part of the website). The study was
approved by the Institutional Review Board of the
University of Washington.

Measures

Participants completed the 10-question survey on
diabetes self-management, goals and barriers (Table
1). We asked them to identify the three most difficult
and the three easiest barriers among the following
diabetes self-management tasks: tracking health,
choosing foods, cooking appropriate meals, adapting
medications or insulin, affording healthcare, adjusting
meds and diet around unexpected events. We then
asked them which diabetes-related behaviors were
challenging: structuring a daily routine around diabetes
management, impact on social relationships, thinking
about diabetes all the time, social support from
family, friends and workplace, changing foods, seeing
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how others think of them, and understanding the
relationships between glucose, diet and exercise.

We asked the participants to anticipate their
responses to different rewards to help improve
diabetes self-management: financial rewards, non-
financial rewards and self-rewards. For the financial
rewards, we asked participants to estimate the
helpfulness of rewards, according to their frequency
(weekly, monthly or annual) and type (cash, vouchers
or reduced annual insurance premium) to improve
their health behaviors. We used a 4-point scale with
our predicted small sample to avoid having a neutral
option. For the non-financial rewards, we enquired
about the anticipated effect of receiving stars or
badges, or sharing results with friends, in helping
improve their behavior. Finally, we asked participants
about the helpfulness of self-paid rewards (e.g., setting
money aside for a self-set goal) in improving health
behaviors.

We explored who the participants thought should
pay for the rewards to improve their health behaviors
(health insurance companies, employers or self-
paid rewards). We adapted two questions from Long
et al"®s survey instrument, which were: “If you
were overweight, how much money would you need
to receive to persuade you to lose 5 pounds and
keep it off for 1 year?” and likewise for a 15-pound
weight loss. Finally, we explored their use of mobile
technology (in general and for diabetes).

Statistical analysis
We conducted descriptive analyses describing means
and distributions. We defined financial incentive as any
cash incentive (weekly, monthly or yearly), any voucher
or reduction in insurance premium. We considered
recognition by badges or stars and sharing results
with friends as a non-financial incentive. Helpfulness
of incentives was a binary variable, defined as not
helpful or helpful (somewhat helpful to very helpful).
To explore associations between diabetes tasks and
type of reward, we used a logistic regression model
to compare expectations of self-management tasks
perceived as difficult or easy. We proceeded similarly
for the behaviors that are related to diabetes self-
management, separating not helpful or somewhat
challenging behaviors from those that are challenging.
We then created a score ranging from 0 (easy) to 24
(hard) based on how difficult these behaviors were
perceived to be (Table 2). Using a logistic regression
model, we studied the association between the score
and the three types of reward. In this model, we
also analyzed the effect of age and of weight loss
motivation, using the estimated amount needed to
lose 5 Ib and keep it off during a year. We used a
cutoff of $30000 to avoid bias from outliers in these
analyses.

The percentage of complete cases was 76%.
Missing covariate data were infrequent (< 3%) other
than for income (7%). Missing data were multiple-
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Table 2 Challenges of diabetes self-management behaviors

Behavior n (%)
Having to structure my daily routine around diabetes 77 (50.3)
management

Coping with the impact of diabetes on my social 64 (41.8)

relationships

Thinking about diabetes all the time 74 (48.4)
Having insufficient support from family and/ or friends 52 (34.0)
Having insufficient support from my workplace 51 (33.3)
Seeing how other people think of me 88 (57.5)
Having to change what I eat 49 (32.0)
Understanding the relationships between glucose, diet and 72 (47.1)
exercise

Overall mean 65.9 (43.1)

For the score, each behavior was rated 0 to 3 points (total of 0 to 24 points).

Table 3 Participant characteristics by type of diabetes

Diabetes Type1  Type2' P-value
Value 17 (11.1) 136 (88.9)

Female 6 (35.3) 71(52.2) 020
Age () 39.6+35 448+13 018
United States. region 0.06

West 1(5.9) 26 (19.1)

Midwest 4(23.5) 29 (21.3)

Northeast 9 (52.9) 30 (22.1)

South 3 (17.6) 51 (37.5)
Hispanic 1(7.6) 13 (9.3) 0.80
White race 14 (84.7) 120(88.9) 0.14
Education (highest attained level) 0.98

High school 8(47.1) 61 (44.9)

College 5(29.4) 40 (294)

Graduate school 4(235) 35(25.7)

Income > $50000/ yr 7(429) 72(529) 045
Current smoker 4(218) 32(235) 087
Smartphone user 14 (80.6) 53 (38.8)  0.005

'Limited to white and black race. Data are expressed as mean + SD or 1 (%).

imputed with 10 imputed datasets using imputation
by chained-equations™*”, The imputation model included
the covariates used in all our analysis (with dependent
variables), as well as the region of residence. Categorical
variables were compared using 4 tests. P values from
regression models were derived from Wald tests with
robust standard errors. A P-value < 0.05 determined
statistical significance. No interaction was tested.
All analyses were conducted on Stata 11 (Stata
Corporation, Texas).

RESULTS

Out of the 300 responders, 153 participants were
eligible and consented to participate. Excluded
participants differed from the inclusion group only by
the higher proportion of female individuals (69.4% vs
50.4%). Age, region of residence, race, ethnicity, type
of education and income were not statistically different
among inclusion and exclusion groups.

The included participants had a mean age of 44.2
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+ 1.2 years, with 50.4% women. Graduate school
education was achieved by 25.5%, and 34.1% had an
annual income of > $75.000/year. Nearly a quarter
of the participants were smokers (23.0%) at the time
of the survey. Smartphone ownership was 43.7%.
We present the detailed participant characteristics
by type of diabetes in Table 3. There were 11.1%
individuals with type 1 diabetes and 88.9% individuals
with type 2 diabetes. Although the mean age was not
statistically different, participants with type 1 diabetes
were significantly more likely to have a smartphone.
Individuals with type 1 diabetes were located more in
the northeast area of the United States. and less in the
West and South areas.

Almost all participants (96.7%) had positive expec-
tations from the use of incentives (financial or non-
financial) to improve their diabetes self-management.
Only six individuals were not interested in incentives.
There was no significant difference in demographic
characteristics (age, gender, race/ethnicity, education,
income) among those interested in incentives or
not. While all individuals with type 1 diabetes were
interested in incentives, six individuals who were not
interested in incentives had type 2 diabetes. Forty-five
percent of participants with an interest in incentives
were smartphone users, although there was no signi-
ficant difference in smartphone use between those
with or without interest in incentives.

Overall, the participants expected financial incentives
to motivate themselves more than non-financial
rewards (96.0% vs 60.0%), and 70.2% of individuals
expected self-rewards to be helpful in improving
diabetes self-management. The self-management
tasks rated as the three easiest were: keeping track of
health parameters, making food choices and cooking
appropriate meals. The tasks considered most difficult
were: affording diabetes costs, and adjusting diet and
medications around unexpected events. Participants
expected financial incentives to help improve food
choices and healthcare costs the most, whereas self-
rewards were expected to help improve adjustments to
unexpected events the most. Non-financial incentives
were expected to help improve adapting insulin doses
the most.

We studied the participants’ responses to the
three types of incentives according to whether these
factors were considered a challenge for diabetes self-
management or not. We found that overall, 94%
expected a positive outcome with financial incentives,
compared with 60% with non-financial incentives, and
69% with self-rewards. Participants expected financial
incentives to help improve the food habit changes
the most, whereas non-financial incentives and self-
rewards were expected to improve support from the
workplace and impact on social relationships the most.

We assess the association of perceived level of
challenge (0 is easy, 24 is challenging) and type of
incentive (financial, non-financial and self-rewards) in
Table 4. We found in the unadjusted analysis that for
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Table 4 Effect of behavior score on the 3 types of rewards

Score OR financial incentive ~ P-value OR non-financial incentive P-value OR self-reward P-value
(95%CI) (95%CI) (95%CI)

Score 0.82 (0.72-0.93) 0.002 1.06 (1.01-1.10) 0.01 1.00 (0.96-1.04) 0.98

Score adjusted for age 0.82 (0.72-0.93) 0.002 1.06 (1.01-1.11) 0.01 1.00 (0.96-1.05) 0.94

Score adjusted for weight loss motivation' 0.83 (0.73-0.95) 0.005 1.07 (1.02-1.11) 0.006 1.01 (0.96-1.05) 0.75

"Estimated amount needed to lose 5 1b and maintain it for a year.

an increase in the behavior score by one point, the
odds ratio comparing expected response to financial
incentives with no response to financial incentives
would be 0.82 (P = 0.002). When comparing expected
responses to non-financial incentives to no response to
these incentives, we found an OR of 1.05 (P = 0.01).
The level of perceived difficulty with these behaviors
was not associated with expecting to respond to self-
rewards in our dataset (OR = 1.00, P = 0.98). We
obtained similar results when adjusting for age or for
the weight loss motivation (assessed by the amount
needed to lose 5 Ib and keep it off for a year). This
means that when these behaviors are perceived to be
more difficult, the participant less expected to respond
to financial incentives. Yet for non-financial incentives,
when more behaviors are perceived to be difficult,
participants expected to respond more to non-financial
incentives.

We asked participants to provide an estimated
amount needed to motivate losing 5 and maintaining it
for a year, and the amount for a 15 Ib weight loss. We
excluded 2 outliers for each analysis, using a $30000
cutoff. To motivate a 5 Ib weight loss, participants
gave estimates that ranged from $0 (12 participants)
to $2.15 billion. On average, the estimated amount
to motivate people to lose 5 |Ib was $258, with a
median of $50 and interquartile range of $10 to 100.
When asked how much money participants needed
to lose 15 Ib and keep it off for a year, the range of
responses was identical. They expected themselves to
be motivated with an average of $713 (median of $100,
IQR $25-250). Only 8 participants responded with $0
for this question. The difference between these two
estimates was statistically significant (P < 0.001).

DISCUSSION

In this national web-based survey of individuals with
diabetes, we explored perceptions of financial and
non-financial incentives to improve diabetes self-
management. We found that nearly all surveyed
individuals were interested in incentives, with no
difference in socioeconomic status, or demographic
features (age, race, gender and SES). In fact, the only
significant difference was in the type of diabetes, as
all individuals with type 1 diabetes were interested in
incentives.

Smartphones offer a unique opportunity to monitor
behaviors™™® and provide rewards. Smartphone use was
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reported by nearly half of surveyed individuals interested
in incentives and smartphone adoption is increasing
rapidly!*®. The easy availability of smartphones creates
opportunities for low-effort tracking and immediate
gratification through smartphone applications with
reward systems. This short delay favors the efficacy
of feedback for behavior changes®”, and is a unique
possibility offered by these devices. Many applications
already exist for diabetes management®*?, including
applications with non-financial reward systems'?.
Applications with financial rewards are also available
to motivate users to exercise, and recent develop-
ments like near field communication technologies
facilitate money management on mobile devices.
Using a smartphone app could also allow for better
individualization of the reward program, by adapting
to each user’s stage of disease and self-management,
and by identifying areas that are more challenging for
each person.

Individuals overall were optimistic about the
effectiveness of incentives, and expected financial
incentives to be a stronger motivation than non-
financial incentives for behavior change. Furthermore,
when considering how difficult behavior changes were
perceived to be, using a 32-point score, we found that
participants expected to be significantly less likely to
use financial incentives for more challenging behavior
changes in the unadjusted analysis. In fact, partici-
pants were more likely to use non-financial incentives
when facing the difficult behaviors. Interestingly, the
perceived level of difficulty for behavior change was not
associated with the use of self-rewards. These findings
persisted after adjusting for age and weight loss
motivation.

Our findings suggest that financial incentives
could have a potential role to play in motivating select
behavior changes for diabetes self-management. The
different response by perceived level of challenge
suggest that perhaps a combination of incentives
is needed to improve the various self-management
skills. In Polonsky et al®’s recent study about
perceived obstacles for glucose self-monitoring,
avoidance behaviors (including forgetting, lack of time
or reminders of diabetes) were predictors of a low
frequency of glucose testing. Whether avoidance also
predicts low success of other self-care behaviors is
uncertain. Based on our findings, avoidance behaviors
that are perceived to be less challenging could have a
positive response to financial incentives, while more

June 10, 2015 | Volume 6 | Issue 5 |



challenging behaviors would require the use of non-
financial incentives.

The amounts of financial incentives are important
to consider. An interesting finding from our survey is
the relatively low amounts of money that participants
expected as incentive for weight loss ($258 for the
5 Ib weight loss and $713 for the 15 Ib weight loss),
particularly if we consider that current out-of-pocket
costs for diabetes are estimated at $350-500/mo'>>?%,
This concurs with findings from another study which
explored the use of financial incentives in diabetes,
where participants suggested $25 per month for
tracking and reporting glucose results®”’. Employers
typically employ similar amounts for action-based
incentives, or rewards for taking action (joining a
weight loss program, for example) after going through
a risk assessment™. Prior research has found that
very large amounts can lead to lower performances,
because the individual feels pressure to perform well.
Likewise, amounts that are too small lead to lower
performances, even lower than those who do not have
any incentive™, These considerations suggest that
our participants’ intuitions about the reward amounts
are in the right ballpark, although this needs to be
evaluated empirically.

The strengths of our study include its focus on the
use of incentives, both financial and non-financial, in a
diabetic population. Although the relatively moderate
number of participants may limit its generalizability, its
web-based modality allowed us to recruit nationwide.
This modality however also has its limitations, as
the participants are self-selected, and received
tokens in exchange for taking part in the survey (no
compensation was given by the investigators, this
was solely a feature of the survey company). Our
population may therefore be disproportionately biased
in their interest in incentives. A final limitation to
our study lies in its design as a survey, as we assess
the participants’ expected response to incentives,
which may differ from them their actual response to
incentives. Future studies are needed to confirm our
findings, and to further explore the acceptability and
feasibility of incentives for diabetes self-management
in a larger population.

According to our nationwide survey, patients with
diabetes are willing to consider using incentives, both
financial and non-financial, to improve diabetes self-
management. While the financial incentives may be
more effective for behavior changes that are perceived
as less challenging, non-financial incentives may be
useful for the more challenging behaviors. Participants
did not expect to need large amounts to motivate them
to modify their behavior. Our findings suggest that the
effectiveness of incentives could vary, and may depend
on the perceived difficulty of the incentivized task.
Future studies are needed to confirm these results in
interventional studies on larger populations.
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COMMENTS

Background

Financial incentives have shown potential for modifying behaviors such as
smoking cessation. Diabetes self-management requires many behavior
changes, which may benefit from such incentives. Little is known about patient
attitudes in response to incentives for diabetes self-management.

Research frontiers

Although incentives have been studied for certain behaviors, the current
research hotspot is patient acceptance of incentives for diabetes self-
management, in particular for the goals, type (financial, non-financial or self-
reward) and amount of incentives.

Innovations and breakthroughs

Beyond patient attitudes and expectations about their response to incentives,
this survey provides suggestions about goal-setting in reward programs, in
relation to the perceived level of challenge of certain behaviors. Individualization
of goals and rewards could be feasible with the exponential adoption of mobile
devices, which could both track and reward behaviors ubiquitously.

Applications

The results of this study can help guide future interventional studies with
incentives, both in goal-setting in terms of types of behaviors, types of rewards,
and amounts for financial incentives.

Terminology

Financial incentives include all rewards relating to monetary rewards or
equivalents such as vouchers (cash or discount for a future purchase, for
example). Non-financial incentives are rewards such as badges or stars in
social networks that provide recognition from others for an achieved feat.
Self-rewards are rewards that a person gives themselves when they reach a
predefined goal, often planned as small rewards that accumulate to reach a
large, final reward.

Peer-review

In this well-written paper, the author investigates the patient willingness to
change diabetes self-management behaviors in response to rewards. The
reviewers found this approach to improve patient engagement interesting. The
results can help guide the creation and implementation of new patient-centered
approaches for diabetes self-management.
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