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ABSTRACT
BACKGROUND: 50% of prescriptions dis-
pensed in the United States are not taken as 
prescribed, leading to approximately 125,000 
deaths and 10% of hospitalizations per year. 
Incentives are effective in improving medica-
tion adherence; however, information about 
patient perceptions regarding incentives is 
lacking. 

OBJECTIVES: To (1) explore perceived appro-
priateness of incentives among patients 
prescribed at least 1 medication for chronic 
hypertension, hyperlipidemia, heart disease, 

diabetes, and/or asthma/chronic obstructive 
pulmonary disease and (2) examine associa-
tions between perceived appropriateness 
and patient characteristics. 

METHODS: A cross-sectional online sur-
vey was administered via Qualtrics Panels 
to US adults taking at least 1 prescrip-
tion medication for a chronic condition. 
The results describe patient preference 
for financial or social recognition-based 
incentive, perceived appropriateness of 
adherence incentives (5-point Likert scale), 
self-reported adherence (Medometer), 
and demographics. Analyses included 

descriptive statistics with chi-square and 
independent t-tests comparing character-
istics between participants who perceived 
incentives as being appropriate or inappro-
priate and logistic regression to determine 
predictors of perceived appropriateness. 

RESULTS: 1,009 individuals completed the 
survey. Of the 1,009 total survey participants, 
933 (92.5%) preferred to receive a financial 
(eg, cash, gift card, or voucher) rather than 
a social recognition-based incentive (eg, 
encouraging messages, feedback, individual 
recognition, or team competition) for medi-
cation adherence. 740 participants (73%) 

What is already known  
about this subject

• Incentives incorporating behavioral 
economics concepts may be effective 
in improving patient adherence to 
medications. 

• There is little information about 
patient preferences for and 
perceptions of the appropriateness of 
medication adherence incentives.

What this study adds

• The results of this study provide 
evidence that, overall, incentives 
were perceived as appropriate tools 
for improving medication adherence 
among U.S. adults prescribed at least 
1 medication for chronic hypertension, 
hyperlipidemia, heart disease, diabetes, 
and/or asthma/chronic obstructive 
pulmonary disease. 

• Most participants preferred financial 
incentives over social recognition-based 
incentives. 

• Patients of Hispanic ethnicity and 
with annual income under $75,000, 
no college degree, and higher level of 
adherence may be less likely than their 
counterparts to perceive incentives as 
appropriate vs inappropriate. 
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Nonadherence to prescription medication results in wors-
ening disease or death and adds up to $290 billion per year 
for the US health care system.1-6 Research has shown that 
50% of prescriptions in the United States are not taken as 
prescribed.7 Interventions for the improvement of medi-
cation nonadherence, including educational materials, 
counseling, simplification of the medication regimen, and 
reminders delivered telephonically or via smartphone 
app, have had only modest effect.8-14 Incentives, including 
rewards or inducements for behavior change, may be an 
effective intervention and have had positive effects on vari-
ous health behaviors, including medication adherence.13 

In order to better understand how these incentives 
modify medication adherence, researchers have begun to 
use behavioral economics, based on the theory that human 
choices are not perfectly rational and that how individuals 
value their future health affects their decision making in 
the present.15-17 These behavioral economics principles 
include loss aversion, which refers to the concept that often 
a higher value is assigned to something individuals may lose 
rather than something they could gain.18 Time preference 
is the idea that individuals tend to prefer smaller rewards 
delivered in a shorter time frame rather than larger rewards 
delivered in a longer time frame.16,17 Unrealistic optimism 
results in individuals incorrectly believing that they have 
greater odds of experiencing a positive outcome, which 
actually has a very low likelihood of occurring.19 Grounding 
the development of incentives in behavioral economics 
can create more effective interventions tailored to patient 
preferences.18,20 

Many types of incentives using behavioral econom-
ics concepts for medication adherence and other health 
behavior changes have been studied, including removing 

insurance drug caps, cash deposits, contingency programs, 
deposit-refund programs, lotteries, and food or membership 
vouchers.8,13,21-31 However, there is little information about 
patient preferences for and perceptions of the appropriate-
ness of these medication adherence incentives. Therefore, 
the objectives of this study were to (1) explore perceived 
appropriateness of medication adherence incentives among 
patients prescribed at least 1 medication for chronic hyper-
tension, hyperlipidemia, heart disease, diabetes, and/or 
asthma/chronic obstructive pulmonary disease (COPD) and 
(2) examine associations between perceived appropriate-
ness and patient characteristics. 

Methods
STUDY DESIGN AND SAMPLE 
This study used a cross-sectional survey administered by 
Qualtrics to identify perceived appropriateness of incen-
tives for medication adherence. This study was part of a 
larger discrete choice experiment, which was investigating 
preferences for the structure of financial and social recog-
nition-based incentives. Eligible participants included US 
adults aged at least 19 years who were prescribed at least 1 
medication for chronic hypertension, hyperlipidemia, heart 
disease, diabetes, and/or asthma/COPD. These condi-
tions were identified from the Centers for Disease Control 
and Prevention (CDC) and other literature as the 5 most 
prevalent chronic diseases in the United States for which 
prescription medication is taken daily.32,33 According to 
the CDC, about half (117 million) of US adults had at least 1 
chronic disease in 2012.34 External validity was increased via 
quotas derived from US Census data to obtain a nationally 
representative sample.35-37 

Email recruitment was conducted through a national 
Qualtrics panel. Qualtrics panel participants are recruited 
through a number of mechanisms including, but not lim-
ited to, website intercept recruitment, member referrals, 
targeted email lists, gaming sites, customer loyalty web 
portals, permission-based networks, and social media. 
Participants are verified through a double-opt-in process 
and agree to take part in surveys for an incentive deter-
mined by Qualtrics. Recruitment began in March 2017 and 
continued until the predetermined sample size of 1,000 
completed responses was reached (approximately 3 weeks). 
All procedures were approved by the authors’ institutional 
review board. 

SURVEY VARIABLES AND MEASURES 
This study was part of a larger survey that investigated 
patient preferences for medication adherence incentives. 

perceived medication adherence incentives as being appropriate 
or acceptable as a reward given for taking medications at the right 
time each day, whereas 95 (9%) perceived incentives as being inap-
propriate. Remaining participants were neutral. Hispanic ethnicity 
(OR = 0.57; 95% CI = 0.37-0.89); income under $75,000 (OR = 0.48; 95% 
CI = 0.28-0.84); no college degree (OR = 0.60; 95% CI = 0.37-0.96); and 
adherence (OR = 0.99; 95% CI = 0.98-0.99) were significant predictors. 

CONCLUSIONS: The majority of patients perceived incentives as 
appropriate and preferred financial incentives over social recog-
nition-based incentives. Perceived appropriateness for medication 
adherence incentives was less likely among certain groups of 
patients, such as those with Hispanic ethnicity, lower annual income, 
no college degree, and higher levels of adherence. These characteris-
tics should be taken into account when structuring incentives.
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DATA ANALYSIS 
Data were analyzed using SPSS version 21.0 (IBM Corp.). 
Descriptive statistics were used to describe respondent 
characteristics. Chi-square and independent t-tests were 
used to compare characteristics of participants who per-
ceived incentives as being appropriate vs inappropriate. 
Logistic regression was used to determine predictors of 
perceived appropriateness of medication adherence incen-
tives. A significance level of 0.05 was used for statistical 
analysis.

Results 
Of the 1,009 total survey participants, 933 (92.5%) preferred 
to receive a financial rather than social recognition-based 
incentive for medication adherence. The majority of par-
ticipants (73%, n = 740) perceived any type of medication 
adherence incentive as being appropriate or acceptable as 
a reward given for taking medications at the right time each 
day. Only 9% (n = 95) of participants perceived any type of 
incentive as being inappropriate (Supplementary Figure 1, 
available in online article). The remaining 174 participants 
(17%) were neutral. Examining the types of incentives (finan-
cial and social recognition), the majority agreed that social 
recognition incentives were appropriate (69.5%) and that 
financial incentives were appropriate (80.1%). The majority 
of participants either strongly agreed or somewhat agreed 
that it would be appropriate to receive a financial incen-
tive from their pharmacy (71.0%), physician’s office (71.9%), 
health insurance (78.7%), or a pharmaceutical company 
(73.9%; Supplementary Figure 2, available in online article). 

Further analyses focused on examining the 835 respon-
dents who identified any type of incentives as being either 
appropriate (n = 740) or inappropriate (n = 95) and excluded 
the 174 neutral participants. Regarding respondent char-
acteristics, the majority were female (52%), White (74%), 
and non-Hispanic (57%) and reported an annual household 
income of less than $75,000 (61%; Table 1). The mean age of 
respondents was 45 years, with a mean of 1.8 chronic condi-
tions and average adherence of 88.4 (Table 1). 

Logistic regression revealed that 4 variables were statis-
tically significant (Table 2): Hispanic ethnicity (odds ratio 
[OR] = 0.57; 95% CI = 0.37-0.89); annual income less than 
$75,000 (OR = 0.48; 95% CI = 0.28-0.84); no college degree 
(OR = 0.60; 95% CI = 0.37-0.96); and higher level of adher-
ence (OR = 0.99; 95% CI = 0.98-0.99). Patients of Hispanic 
ethnicity, with annual income less than $75,000, no college 
degree, and higher level of adherence may be less likely 
than their counterparts to perceive incentives as appropri-
ate vs inappropriate. 

This report focuses on 4 survey domains: (1) incentive-type 
preference (financial vs social recognition based), (2) per-
ceived appropriateness, (3) adherence, and (4) demographics.

Overall incentive-type preference for financial vs social 
recognition-based medication adherence incentives was 
determined using a multiple-choice item: “If you were 
in a program to reward you for taking your medications 
at the right time every day for a month and you could 
choose either a financial prize (eg, cash or a gift-card) or 
recognition (eg, encouragement from your doctor, winning 
a contest, or getting a certificate or points), which would 
you choose to get?”

Perceived appropriateness was measured using 5-point 
Likert-type items for any type of incentive, financial incen-
tives, and social recognition-based incentives: “Imagine 
that you successfully take your medications at the right 
time every day for a month. On a scale of 1 to 5, where 
1 = absolutely inappropriate and 5 = absolutely appropriate, 
how appropriate or inappropriate are the following situa-
tions, in your opinion?”

Participants were also asked to indicate to what 
extent they agree it is appropriate to receive an incen-
tive from various sources, including their pharmacy, 
physician’s office, health insurance, and pharmaceuti-
cal company. The appropriateness of these sources of 
incentives were measured using 5-point Likert-type 
scales with response categories ranging from strongly 
disagree (1) to strongly agree (5). 

The adherence domain included self-reported adher-
ence level and perceived medication adherence barriers. 
Adherence level was measured using the Medometer, a 
visual analog scale resembling a speedometer that allows 
participants to self-report adherence.38 Participants were 
provided a visual image of the Medometer and asked to 
indicate their adherence to all medication doses taken as 
prescribed during the past month from 0% (no doses taken) 
to 120% (extra doses taken). 

PRETESTING
Survey questions were written and refined by the research 
team. To ensure content validity, the research team 
consulted with a sample of health care providers and 
researchers at their home institutions. Minor modifications 
were made based on their feedback, and the survey was then 
pilot tested in an online soft-launch among 50 respondents 
of the target population. All participants who completed the 
survey in less than 5 minutes (one-third of the median pilot-
test completion time) were excluded. 

https://www.jmcp.org/pb-assets/Supplmental%20Material/SupplementaryMaterials20316-1620128156.pdf
https://www.jmcp.org/pb-assets/Supplmental%20Material/SupplementaryMaterials20316-1620128156.pdf
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characteristics are related to lower  
likelihood of perceived appropri-
ateness of incentives. For example, 
patients with lower levels of income 
and education and those with higher 
levels of adherence may be less likely 
to approve of incentives than their 
counterparts. 

The adherence rate of participants 
in this study was higher than expected, 
as studies have consistently shown 
that approximately 50% of medica-
tions to treat chronic conditions are 
not taken as prescribed.47-49 Previous 
literature has reported that health 
care access incentives disproportion-
ately appeal to lower income groups.50 
However, while financial incentives 
might be more appealing to those with 
lower incomes for some behaviors, 
incentivizing adherence behaviors and 
the structure of the incentive might 
affect the ability of lower income 
groups to participate. These barriers 
might include costs of and access to 
transportation, time, and copayments 
or coinsurance.51 In addition to differ-
ences observed by income, education, 
and level of adherence, ethnicity was 
related to perceived appropriateness 
of incentives. 

As Hispanic and Latinx populations 
often have lower levels of adherence 
to medications for chronic condi-
tions,52,53 gauging receptivity towards 
medication adherence incentives 
and identifying incentive types and 
structures that are tailored to this 
population are critical. Characteristics 
of Hispanic/Latinx culture may guide 
many health habits and should be 
considered when developing health 
promotion strategies and adherence 
incentives.54 

One characteristic that may be 
considered is collectivism. Some 
have suggested that Hispanic/Latinx 
populations have higher levels of col-
lectivism with strong family values 
and social support networks.55 This is 
reflected in the results of this study, 

acceptance.8,21-31,39,40 Incentives have 
also been used to target medica-
tion adherence behaviors specifically, 
with studies incorporating rewards 
such as cash monetary reinforce-
ment and cost-sharing adjustments 
reporting modest improvements in 
adherence.9,13,24,41-46 However, difficulty 
engaging patients in incentive pro-
grams has been reported.

The perceived appropriateness of 
some incentive structures may be 
a factor in the level of engagement 
of different patient subpopulations. 
We identified that particular patient 

Discussion
The results of our study support the 
use of incentives, since the majority 
of patients reported perceptions of 
appropriateness; however, perceived 
appropriateness differed among pop-
ulation subgroups. Incentives have 
been proven to be effective methods 
of improving health care outcomes. 
Previous research has shown the 
positive effect of various incentive 
strategies on numerous health behav-
iors, such as weight loss, heart health, 
substance abuse, and immunization 

Covariates

Inappropriate 
(n = 95)  
n (%)

Appropriate  
(n = 740)  

n (%) P valuea

Sex

Male 53 (55.8) 345 (46.6) 0.233

Female 42 (44.2) 395 (53.4)

Ethnicity

Hispanic/Latinx 51 (53.7) 307 (41.5) 0.009

Non-Hispanic/Latinx 44 (46.3) 433 (58.5)

Race

White 67 (70.5) 549 (74.2) 0.391

Other 28 (29.5) 191 (25.8)

Total annual household income

< $75,000 53 (55.8) 311 (42.0) < 0.001

≥ $75,000 42 (44.2) 429 (58.0)

Highest education level

< Associate degree 57 (60.0) 307 (41.5) 0.001

≥ Associate degree 38 (40.0) 433 (58.5)

Incentive type preference 

Financial 69 (72.6) 707 (95.5) < 0.001

Social 26 (27.4) 33 (4.5)

Age (years), mean (SD) 43 (16.03) 45 (15.08) 0.137

Adherence, mean (SD) 82 (29.36) 91 (21.15) < 0.001

Number of medications, mean (SD) 2.80 (2.28) 3.45 (3.15) 0.263

Number of chronic conditions, mean (SD) 1.76 (1.21) 1.84 (1.03) 0.026

Note: Bold indicates P < 0.05.
aIndependent t-tests for continuous variables and chi-square test for categorical variables.

TABLE 1 Sample Characteristics (N = 835)
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with the appropriateness of finan-
cial incentives, while 30% of patients 
were either neutral or did not agree 
with the appropriateness of social 
recognition-based incentives, respec-
tively. Previous literature related to 
crowd-out theory might provide some 
explanation for the perceptions of 
these patients.57 Reisenger et al drew a 
parallel between this economic theory 
and incentive participation in a popu-
lation of veterans.57 The application 
of crowd-out theory to medication-
taking behavior suggests that some 
individuals will not perform a health 
behavior for a financial incentive 
because it is perceived as “tainting 
the act.”57 

Among those who preferred social 
recognition-based incentives to 
financial incentives, there was a more 
even distribution between those who 
perceived incentives as appropriate vs 
those who perceived them as inappro-
priate. This was not observed among 
those who indicated a preference for 
financial incentives. It is possible that 
those who perceive incentives as being 
inappropriate may view social recog-
nition-based incentives as less likely 
to “taint the act.” While this might 
explain the perceived inappropriate-
ness reported by some patients, our 
study did not investigate the under-
lying cause. Future research might 
further explore these perceptions 
using qualitative interviews to better 
understand patients’ thoughts about 
the appropriateness of incentives. 

LIMITATIONS 
This study has limitations that should 
be considered when interpreting the 
findings. An online Qualtrics panel was 
used to recruit participants, and these 
respondents may differ from nonre-
sponders. Efforts were made to ensure 
that the study sample was generaliz-
able through the use of demographic 
quotas for recruitment. However, 
Hispanics were oversampled, which 

given the disparities related to incen-
tive uptake and differing opinions on 
appropriateness. Vulimiri et al suggest 
a 3-part incentive approach, with a 
financial incentive for the behavior, 
a health resource, and transporta-
tion.56 This approach would require 
additional planning and resources. 
Furthermore, careful consideration of 
regulations, including noncash equiv-
alent and nominal value requirements, 
must be considered in a tailored 
incentive design. 

In addition to the type of incentive, 
the method of delivery may also affect 
patient buy-in. Most participants in 
this study reported a pharmacy, phy-
sician’s office, health insurance, and 
pharmaceutical company as accept-
able sources of financial incentives. 
Among those that viewed incentives 
as inappropriate, pharmaceutical 
companies were viewed as the most 
acceptable source, while physician’s 
office was viewed as the least accept-
able source. Future research should 
identify the preferred combination 
of incentive features, sources, and 
methods of delivery for subpopula-
tions of patients to determine ideal 
structures. 

Some patients still perceive incen-
tives as inappropriate mechanisms 
for improving medication-taking 
behavior. Twenty percent of patients 
were either neutral or did not agree 

since patients of Hispanic or Latinx 
ethnicity were found to be less likely 
to approve of incentives than those of 
non-Hispanic/Latinx ethnicity. 

While the majority of Hispanic and 
Latinx respondents still preferred 
financial incentives, a greater propor-
tion of respondents who identified 
as Hispanic/Latinx selected social 
recognition-based incentives as their 
preferred incentive type compared 
with their non-Hispanic/Latinx 
counterparts. However, Hispanic and 
Latinx culture is diverse and complex, 
consisting of many unique subgroups 
that differ based on factors includ-
ing, but not limited to, geographic 
location, country of origin, length 
of time in the United States if for-
eign born, and acculturation. These 
unique characteristics contribute 
to differences within Hispanic and 
Latinx populations in terms of life-
style, health beliefs, health literacy, 
perceptions of health care and health 
care providers, and health behaviors. 
These characteristics may better 
inform the development of tailored 
incentives and should be explored in 
future research.

The ideal incentive type and 
structure is a question that remains 
unanswered, yet thoughtful structur-
ing of incentive programs may help to 
overcome these disparities. Tailored 
incentives might be more effective 

Predictors Odds ratio 95% CI P value

Hispanic/Latinx ethnicity 0.57 0.37-0.89 0.015

Total household income < $75,000 0.48 0.28-0.84 0.010

No college degree 0.60 0.37-0.96 0.034

Adherence 0.99 0.98-0.99 0.007

Number of chronic conditions 0.99 0.81-1.23 0.971

Note: Bold indicates P<0.05.
aInappropriate = reference. 

Predictors of Perceiving Medication Adherence Incentives 
as Appropriate vs Inappropriate (N = 830)a

TABLE 2
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