Preventive Medicine Reports 29 (2022) 101962

Contents lists available at ScienceDirect

Preventive Medicine Reports

Preventive
Medicine

Reports

o %

ELSEVIER

journal homepage: www.elsevier.com/locate/pmedr

Short communication

The impact of financial incentives on COVID-19 vaccination intention
among a sample of U.S. adults

Jane A. Andresen?, Julen N. Harris %P Christine Mauro ¢, Gregory D. Zimet ¢,
Susan L. Rosenthal %"

@ Department of Pediatrics, Vagelos College of Physicians and Surgeons, Columbia University Irving Medical Center, New York, NY, USA

b NewYork-Presbyterian Hospital, New York, NY, USA

¢ Department of Biostatistics, Mailman School of Public Health at Columbia University Irving Medical Center, New York, NY, USA

4 Division of Adolescent Medicine, Department of Pediatrics, Indiana University School of Medicine, Indianapolis, IN, USA

¢ Department of Psychiatry, Vagelos College of Physicians and Surgeons at Columbia University Irving Medical Center, New York, NY, USA

ARTICLE INFO ABSTRACT

Keywords: Financial incentives are one of several strategies that have been explored to enhance COVID-19 vaccine uptake.
COVI'D-19 ) Although widely discussed, it is unclear how much of an incentive and for which subset of individuals incentives
Vaccfne pesnancy would be effective. This study explored the impact of hypothetical $600 or $1200 incentives on COVID-19
Xic:r:gizgn vaccination intention. From a nationally representative panel of U.S. adults, 346 individuals reported hesi-

tance towards COVID-19 vaccination and were then asked about their willingness to accept a vaccine if offered
hypothetical incentives. Results indicated 26.89% would get vaccinated if offered $600, and 30.06% if offered
$1200. In the multivariable model that included sociodemographic and attitudinal predictors of vaccine uptake,
those classified as ‘wait-and-see’ compared to those classified as non-acceptors were more likely to accept
COVID-19 vaccines when given financial incentives, and those who believed more strongly in the benefits of
COVID-19 vaccines were more likely to accept a vaccine when first offered hypothetical $600 and then $1200
incentives. Individuals unsure if they ever had COVID-19 were significantly less likely to be willing to get the
vaccine for $1200 as compared to those who believed they previously had COVID-19. These results suggest that
financial incentives can increase intention to receive a COVID-19 vaccine.

Financial incentives

1. Introduction

Widespread uptake of COVID-19 vaccination is crucial to achieving
maximum public health benefits. Although vaccines are now readily
available in the U.S., uptake remains suboptimal, with significant seg-
ments of the population remaining hesitant about receiving a COVID-19
vaccine (Kaiser Family Foundation, n.d.). Many strategies for enhancing
uptake have been implemented, including employer mandates,
requiring proof of vaccination for access to desirable activities (e.g.,
concerts, indoor dining), and financial incentives/disincentives. Previ-
ously, financial incentives have been found to increase vaccine uptake in
several countries (e.g., the U.S., Kenya, Australia) targeting a variety of
infections including Human Papillomavirus, Measles, Polio, and Hepa-
titis B (Caskey et al., 2017; Gibson et al., 2019; Kagucia et al., 2021;
Mantzari et al., 2015). Studies in the U.S., Germany, and Sweden found
that hypothetical incentives increased COVID-19 vaccination intentions

(Carpio et al., 2021; Duch et al., 2021; Kliiver et al., 2021; Sprengholz
et al., 2021). Each of these studies was structured differently, with the
largest range offered being 0 to 10,000 Euros. In other studies, the value
of incentives ranged from $25 to $600. One study, which used cost
(defined as free, $20 co-pay, $10 or $100 incentive) in a multivariable
model of vaccine acceptability, found no increased willingness to accept
COVID-19 vaccination (Kreps et al., 2021). Another study found no
significant differences in vaccination trends between states with and
without statewide incentive programs in the fourteen days before or
after incentives were introduced (Thirumurthy et al., 2021). However,
this study examined a variety of incentives in aggregate which were
unlikely to be equally effective.

Though some of these studies demonstrated the potential effective-
ness of financial incentives, less is known about the target groups for
whom incentives are effective. Thus, we examined the attitudinal and
sociodemographic characteristics associated with intention to receive a
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COVID-19 vaccine with offers of hypothetical incentives ($600 and
$1200) among those who were hesitant about, or opposed to, COVID-19
vaccination. The findings could be used to inform development of
tailored/targeted approaches when offering incentives.

2. Methods

Using a nationally representative panel of U.S. adults (Ipsos Knowl-
edgePanel®), 1208 participants completed a survey in English or
Spanish from April 7-21, 2021 (Harris et al, 2022). Of note, the survey
was administered to panel members during the early months of vaccine
rollout. Panel members were recruited using an Address-Based Sampling
method based on the latest Delivery Sequence File (DSF) of the U.S.
Postal Service. To increase the inclusion of individuals with historically
low participation rates, complimentary tablets/laptops and internet
access were provided to participants. The present study examined a
subset from the parent study (Harris et al, 2022); for this reason, we did
not use weighted data, and focused on associations rather than preva-
lence estimates. This study was approved by the Columbia University
Irving Medical Center Institutional Review Board (IRB-AAAT5154).

Of the 1208 participants who completed the survey, a total of 354
participants were categorized as ‘wait-and-see’ (those that responded
‘yes’ when asked if they would get the vaccine after there has been more
experience with it) or non-acceptor and were included in this analysis,
and the remaining 854 were excluded (14 with missing data and 840
who were classified as vaccine acceptors). The ‘wait-and-see’ and non-
acceptor groups were asked the following yes/no questions in this
order regarding incentives: ‘If you were offered $600 in cash for getting
a COVID-19 vaccine, would you be willing to get the vaccine?’ and ‘If
you were offered $1200 in cash for getting a COVID-19 vaccine, would
you be willing to get the vaccine?’. These values were selected because
the U.S. Federal Government issued COVID-19 stimulus payments to
eligible U.S. residents in December 2020 for $1200 and in April 2021 for
$600.

Of these 354 participants, eight individuals did not have complete
data for the incentive questions and thus, for the bivariate analysis the
sample size was 346 participants. In the final multivariable adjusted
model the sample size is 319, given that 27 participants were dropped
due to missing at least one predictor question.

The survey assessed a range of sociodemographic characteristics,
influenza vaccination history, perceptions of COVID-19, experiences
with COVID-19, and COVID-19 vaccine uptake. Sociodemographic
characteristics included gender, age, race/ethnicity, income, education,
political views, region of U.S. residence, and having a household
member over 65 years old. Experiences with COVID-19 included
believing one had a pre-existing health condition that may cause COVID-
19 to be more severe, that one has had COVID-19 or historically tested
positive for COVID-19, and viewing COVID-19 as a serious problem in
their community. In addition, the following scales were included: a)
general vaccine acceptability (Sturm et al., 2021); b) perceived severity
of COVID-19 (Head et al., 2020); c¢) perceptions of behavioral strategies
to prevent infection and transmission of COVID-19 (Kasting et al., 2020);
d) COVID-19 vaccine acceptability (Helmkamp et al., 2021); and e)
reasons impacting decision-making with regard to the COVID-19
vaccination (see Tables 1 and 2 for response choices). The data were
analyzed using SAS ® Software v. 9.4 (SAS Institute Inc., Cary, NC). All
possible predictors were first analyzed using bivariate logistic regression
models. All predictors were included in the multivariable adjusted lo-
gistic regression model, except for age, which was excluded due to
overlap with the variable of having a household member over age 65,
including oneself.

3. Results

Participant characteristics are presented in Tables 1 and 2. Among
the 346 participants, 93 (26.87 %) reported that they would get
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Table 1

Demographic and Health-Related Characteristics of Respondents, Bivariate &
Final Model Association for Willingness to Receive the COVID-19 Vaccination
with a $600 Incentive."**

Categorical Variables Frequency Bivariate Multivariable
Unadjusted OR Adjusted OR [95
[95 % CI] % CI]
Gender (N = 346)
Male 169 (48.8 Ref Ref
%)
Female 177 (51.2 0.86 (0.53, 0.98 (0.51, 1.89)
%) 1.38)
Age (years) (N = 346)
60+ 80 (23.1 Ref 4
%)
45-49 92 (26.6 1.28 (0.61, -
%) 2.70)
30-44 115 (33.2 1.90 (0.95, -
%) 3.77)
18-29 59 (17.1 2.58 (1.20, -
%) 5.57)*
Race/Ethnicity (N = 346)
Non-Hispanic White 245 (70.8 Ref Ref
%)
Non-Hispanic Black 42 (12.1 2.21 (1.13, 0.93 (0.34, 2.58)
%) 4.35)*
Hispanic 40 (11.6 0.98 (0.46, 0.47 (0.15, 1.48)
%) 2.13)
2 + races or other, non- 19 (5.5 %) 0.55 (0.16, 0.41 (0.09, 1.86)
Hispanic 1.96)
Annual Income (N = 346)
More than $150,000 53 (15.3 Ref Ref
%)
$100,000-149,999 59 (17.0 1.17 (0.49, 0.79 (0.27, 2.30)
%) 2.78)
$75,000-99,999 50 (14.5 0.38 (0.12, 0.27 (0.07, 1.10)
%) 1.17)
$50,000-74,999 73 (21.1 1.57 (0.70, 0.85 (0.28, 2.52)
%) 3.54)
Less than $50,000 111 (32.1 1.78 (0.84, 0.92 (0.30, 2.84)
%) 3.78)
Education (N = 346)
Bachelor’s degree or higher 62 (17.9 Ref Ref
%)
Some college 133 (38.5 1.10 (0.53, 2.40 (0.82, 6.92)
%) 2.29)
High school degree or less 151 (43.6 1.87 (0.93, 3.11 (1.03, 9.42)
%) 3.75)
Political views (N = 342)
Very Conservative/ 154 (45.0  Ref Ref°
Conservative %)
Moderate/Middle of the 101 (29.6 1.18 (0.66, 0.90 (0.40, 2.04)
Road %) 2.11)
Very Liberal/ Liberal 35 (10.2 4.04 (1.88, 4.25 (1.31, 13.80)
%) 8.67)***
Prefer not to answer 52 (15.2 1.13 (0.55, 1.56 (0.55, 4.40)
%) 2.36)
Region of the country (N
= 346)
Northeast 53 (15.3 Ref Ref
%)
Midwest 83 (24.0 1.20 (0.56, 1.51 (0.52, 4.33)
%) 2.59)
South 143 (41.3 1.01 (0.49, 1.38 (0.50, 3.83)
%) 2.06)
West 67 (19.4 0.87 (0.38, 1.32 (0.43, 4.11)
%) 2.00)
Household member >
age 65 (N = 345)
No 255 (73.9 Ref Ref
%)
Yes 90 (26.1 0.67 (0.38, 0.55 (0.26, 1.17)
%) 1.19)
Ever had a flu vaccine (N
= 346)
No 169 (48.8 Ref Ref

%)

(continued on next page)
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Table 1 (continued)

Categorical Variables Frequency Bivariate Multivariable
Unadjusted OR Adjusted OR [95
[95 % CI] % CI]
Yes 177 (51.2 0.97 (0.60, 0.92 (0.47, 1.80)
%) 1.56)
Health condition making
COVID-19 more severe
(N = 346)
No 243 (70.2 Ref Ref
%)
Yes 72 (20.8 1.49 (0.84, 0.97 (0.41, 2.30)
%) 2.64)
Not sure 31 (9.0 %) 1.04 (0.44, 1.05 (0.31, 3.58)
2.44)
Positive for COVID-19 (N
= 343)
Believe to have had or tested 94 (27.4 Ref Ref
positive for COVID-19 %)
Do not believe to have had 182 (53.1 0.82 (0.48, 0.76 (0.36, 1.60)
COVID-19 %) 1.42)
Unsure if have ever had 67 (19.5 0.65 (0.31, 0.35 (0.14, 0.92)
COVID-19 %) 1.33)
View COVID-19 as a
major problem in
community (N = 345)
No 232(67.2  Ref Ref
%)
Yes 113 (32.8 1.85 (1.13, 1.25 (0.59, 2.66)
%) 3.03)*
Vaccine Uptake (N = 346)
Non-Acceptor 194 (56.1 Ref Ref
%)
Waiting 152 (43.9 4.43 (2.65, 2.95 (1.41, 6.17)
%) 7.40)%** i
Scale Variables Mean Bivariate Final Model
Regression Association
Coefficient [95 Incentives [95 %
% CI] cIl
Perceived COVID-19 16.26 1.08 (1.04, 1.01 (0.95, 1.08)
severity (N = 345) 1.12)%**
Effectiveness of 18.92 1.07 (1.03, 0.95 (0.88, 1.02)
behavioral strategies 1.11)**
to protect self/others
(N = 345)
General vaccine 18.85 1.12 (1.06, 1.00 (0.91, 1.10)
attitudes (N = 343) 1.18)%**
COVID vaccine attitudes 29.09 1.15 (1.10, 1.13 (1.07, 1.20)
(N =338) 1.20)*** kel
COVID vaccine reasons 18.91 1.11 (1.08, 1.06 (1.01,1.12)*
(N =333) 1.15)%**

! Referent group in italics.

2 Bolded values are significant at *p < 0.05, **p < 0.01, ***p < 0.001.

3 The sample size for the bivariate models ranges from 342 to 346, the final
model N = 319.

4 Age not included in final model.

5 Overall test of association was not significant; therefore, we did not interpret
significance of pairwise comparisons.

vaccinated if given $600, and 104 (30.06 %) reported that they would
get vaccinated if given $1200. In the bivariate analyses for the incentive
of $600 (see Table 1), demographic factors significantly associated with
intention to get vaccinated were: age 18-29 years versus 60+, identi-
fying as Non-Hispanic Black versus Non-Hispanic White, and holding
liberal or very liberal political views versus very conservative/conser-
vative. Additionally, being in the ‘wait-and-see’ category as opposed to
being a non-acceptor, viewing COVID-19 as a major problem in their
community, perceiving COVID-19 as severe, believing in the effective-
ness of behavioral strategies to protect oneself and others against
COVID-19, holding positive attitudes about vaccines in general, having
positive attitudes about COVID-19 vaccination, and believing that get-
ting a COVID-19 vaccine is beneficial, were also positively associated
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Table 2

Demographic and Health-Related Characteristics of Respondents, Bivariate &
Final Model Association for Willingness to Receive the COVID-19 Vaccination
with a $1200 Incentive."*?

Categorical Variables Frequency Bivariate Multivariable
Unadjusted OR Adjusted OR [95
[95 % CI] % CI]
Gender (N = 346)
Male 169 (48.8 Ref Ref
%)
Female 177 (51.2 0.91 (0.57, 1.19 (0.62, 2.28)
%) 1.44)
Age (years) (N = 346)
60+ 80 (23.1 Ref 4
%)
45-49 92 (26.6 1.15 (0.57, -
%) 2.33)
30-44 115 (33.2 1.84 (0.96, -
%) 3.52)
18-29 59 (17.1 2.05 (0.97, -
%) 4.31)
Race/Ethnicity (N = 346)
Non-Hispanic White 245 (70.8 Ref Ref
%)
Non-Hispanic Black 42 (121 1.88 (0.96, 0.70 (0.25, 1.92)
%) 3.67)
Hispanic 40 (11.6 0.83 (0.39, 0.30 (0.09, 1.00)
%) 1.80)
2 + races or other, non- 19 (5.5 %) 0.89 (0.31, 0.65 (0.17, 2.52)
Hispanic 2.57)
Annual Income (N = 346)
More than $150,000 53 (15.3 Ref Ref
%)
$100,000-149,999 59 (17.0 1.13 (0.49, 0.83 (0.29, 2.39)
%) 2.59)
$75,000-99,999 50 (14.5 0.31 (0.10, 0.25 (0.06, 1.00)
%) 0.94)*
$50,000-74,999 73 (21.1 1.45 (0.67, 0.94 (0.32, 2.76)
%) 3.16)
Less than $50,000 111 (32.1 1.70 (0.82, 1.16 (0.38, 3.52)
%) 3.49)
Education (N = 346)
Bachelor’s degree or higher 62 (17.9 Ref Ref
%)
Some college 133 (38.5 1.08 (0.53, 1.88 (0.68, 5.23)
%) 2.17)
High school degree or less 151 (43.6 1.74 (0.89, 2.26 (0.78, 6.55)
%) 3.41)
Political views (N = 342)
Very Conservative/ 154 (45.0  Ref Ref°
Conservative %)
Moderate/Middle of the 101 (29.6 1.06 (0.60, 0.76 (0.34, 1.70)
Road %) 1.86)
Very Liberal/ Liberal 35 (10.2 3.27 (1.54, 3.31 (1.00, 10.93)
%) 6.96)**
Prefer not to answer 52 (15.2 1.12 (0.56, 1.55 (0.57, 4.24)
%) 2.25)
Region of the country (N
= 346)
Northeast 53 (15.3 Ref Ref
%)
Midwest 83 (24.0 1.02 (0.49, 0.99 (0.36, 2.72)
%) 2.13)
South 143 (41.3 0.79 (0.40, 0.80 (0.30, 2.14)
%) 1.57)
West 67 (19.4 0.90 (0.41, 1.24 (0.42, 3.69)
%) 1.96)
Household member >age
65 (N = 345)
No 255 (73.9 Ref Ref
%)
Yes 90 (26.1 0.71 (0.41, 0.56 (0.27, 1.18)
%) 1.23)
Ever had a flu vaccine (N
= 346)
No 169 (48.8 Ref Ref

%)

(continued on next page)
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Table 2 (continued)

Categorical Variables Frequency Bivariate Multivariable
Unadjusted OR Adjusted OR [95
[95 % CI] % CI]
Yes 177 (51.2 0.82 (0.51, 0.55 (0.28, 1.07)
%) 1.29)
Health condition making
COVID-19 more severe
(N = 346)
No 243 (70.2 Ref Ref
%)
Yes 72 (20.8 1.58 (0.91, 1.12 (0.48, 2.62)
%) 2.74)
Not sure 31 (9.0 %) 1.08 (0.47, 1.20 (0.35, 4.11)
2.45)
Positive for COVID-19 (N
= 343)
Believe to have had or tested 94 (27.4 Ref Ref
positive for COVID-19 %)
Do not believe to have had 182 (53.1 0.71 (0.42, 0.58 (0.27, 1.21)
COVID-19 %) 1.21)
Unsure if have ever had 67 (19.5 0.60 (0.30, 0.27 (0.10, 0.69)*
COVID-19 %) 1.20)
View COVID-19 as a
major problem in
community (N = 345)
No 232(67.2  Ref Ref
%)
Yes 113 (32.8 1.76 (1.09, 1.23 (0.58, 2.61)
%) 2.85)*
Vaccine Uptake (N = 346)
Non-Acceptor 194 (56.1 Ref Ref
%)
Waiting 152 (43.9 4.44 (2.70, 2.85 (1.38, 5.90)
%) 7.28)%** i
Scale Variables Mean Bivariate Final Model
Regression Association
Coefficient [95 Incentives [95 %
% CI] cIl
Perceived COVID-19 16.25 1.08 (1.04, 1.00 (0.94, 1.07)
severity (N = 345) 1.12)%**
Effectiveness of 18.92 1.07 (1.03, 0.96 (0.90, 1.03)
behavioral strategies 1.11)%***
to protect self/others
(N = 345)
General vaccine 18.85 1.13 (1.06, 1.00 (0.91, 1.10)
attitudes (N = 343) 1.19)%**
COVID vaccine attitudes 29.09 1.16 (1.11, 1.13 (1.07, 1.20)
(N =338) 1.20)*** kel
COVID vaccine reasons 18.91 1.12 (1.09, 1.07 (1.02, 1.12)
(N =333) 1.16)* i

! Referent group in italics.

2 Bolded values are significant at *p < 0.05, **p < 0.01, ***p < 0.001.

3 The sample size for the bivariate models ranges from 342 to 346, the final
model N = 319.

4 Age not included in final model.

5 Overall test of association was not significant; therefore, we did not interpret
significance of pairwise comparisons.

with intending to get vaccinated for a $600 incentive. Factors such as
gender, income, education, region of U.S. residence, having elderly
household members, ever receiving an influenza vaccine, having a
health condition that would increase severity of COVID-19 infection,
and not believing or being unsure if they ever had COVID-19, were not
significantly associated with intention to get vaccinated for a $600
incentive.

In the bivariate analyses for the $1200 incentive (see Table 2), fac-
tors significantly associated with vaccine intention were: annual income
of $75,000 to $99,999 versus more than $150,000, holding liberal or
very liberal political views versus very conservative/conservative, being
in the ‘wait and see’ category as opposed to being a non-acceptor of
COVID-19 vaccines, viewing COVID-19 as a major problem in the
community, perceiving COVID-19 as severe, believing in the effective-
ness of behavioral strategies to protect oneself and others against
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COVID-19, holding positive attitudes about vaccines in general, having
positive attitudes about the COVID-19 vaccine, and believing that get-
ting a COVID-19 vaccine is beneficial.

When all the potential predictors were put into the multivariable
adjusted model for the $600 incentive (see Table 1), those in the wait
and see category, those with positive attitudes about COVID-19 vac-
cines, and those who believe that getting a COVID-19 vaccine is bene-
ficial, were more likely to report that they would get vaccinated if
offered a $600 incentive. These same predictors were also significantly
associated with willingness to get a vaccine for a $1200 incentive. In
addition, those unsure if they ever had COVID-19 compared to those
who believed they had COVID-19 or historically tested positive for
COVID-19 were significantly less likely to be willing to get a vaccine for
$1200; directionality of the results for this factor were similar for $600,
but not statistically significant. (See Table 2).

4. Discussion

In this sample of U.S. adults who were classified as ‘wait-and-see’ and
non-acceptors, approximately-one-fourth of participants reported that
they would be willing to get a COVID-19 vaccine when offered a $600
incentive, and about one-third when offered $1200. While studies
demonstrate that many people are willing to get vaccinated without an
incentive, and even pay for the vaccine (Carpio et al., 2021; Sprengholz
et al., 2021), incentives are an effective tool to increase vaccination
intention or uptake. Other strategies used during the COVID-19 vacci-
nation roll-out have aimed to foster socially desirable choices without
restricting freedom (e.g., making vaccination a requirement for desir-
able non-essential activities) (Mertens et al., 2022). The relative effec-
tiveness of these strategies compared to financial incentives for COVID-
19 vaccination is unclear. In a German study, financial incentives
appeared to work better than other strategies, such as legal incentives (e.
g., mask mandates or testing requirements) (Sprengholz et al., 2021). A
variety of strategies is likely necessary to maximize uptake, as different
strategies will reach different individuals.

As in our study, previous research has found larger amounts of
financial incentive to be more effective (Kliiver et al., 2021; Serra-Garcia
& Szech, 2021; Sprengholz et al., 2021). However, even small monetary
payments have been shown to be effective; one Swedish study showed
people were willing to get vaccinated for the equivalent of about $24
(Campos-Mercade et al., 2021). In contrast, a German study found that
individuals who thought vaccination was unnecessary and were unsure
about vaccine safety were willing to receive it for an incentive of 10,000
Euros (Sprengholz et al., 2021). Exploring the amount of incentive that
is impactful without being coercive, along with characteristics of in-
dividuals likely to change intention, is vital to understanding the impact
of financial incentives.

For both the $600 and $1200 incentive, significant predictors that
remained in the multivariable model were being in the ‘wait-and-see’
category versus the ‘non-acceptor’ category and having more positive
attitudes towards COVID-19 vaccines. This demonstrates that incentives
may be particularly impactful for those who are considering vaccination
and already have more positive views about COVID-19 vaccines. Simi-
larly, others found that incentives seemed to work best for those who
were undecided about vaccination versus those who were opposed
(Kliiver et al., 2021). Further, our finding that these attitudinal variables
predicted the impact of the incentive in the multivariable model, while
socioeconomic factors did not, may provide some reassurance to those
concerned that incentives would be unduly coercive for individuals with
low incomes (Jecker, 2021). As long as incentives are offered that are
not excessively large, they may act as a final push towards vaccination,
rather than being the main reason individuals change their intention.
However, there is some risk that this could set a precedent that in-
fluences people to delay vaccination in order to wait for such incentives
to be offered in the future.

A strength of the present study is that the sample was drawn from a



J.A. Andresen et al.

nationally representative panel; however, the impact of state specific
contexts was not assessed. This may be important given that vaccine
implementation programs typically are organized at the state level.
Given the sample size, it is possible that there was insufficient power to
detect all important associations. Another limitation is that the in-
centives were hypothetical and the outcome was intention, and there is
an imperfect relationship between intention and behavior. However,
understanding intention could be useful to allow policymakers to plan
the strategy most likely to be successful. Despite these limitations, it
appears that financial incentives have the potential to foster vaccine
uptake. The expertise of behavioral economists and local level data are
needed for effective planning of incentive programs.

This study focused on the use of incentives for COVID-19 vaccina-
tion; however, the results may be relevant in other contexts where rapid
vaccine uptake is critical. The findings suggest that offering financial
incentives may encourage ‘wait-and-see’ individuals to move toward
vaccination. Future work could focus on determining the level at which
incentives are effective, not coercive, and sustainable over time. Addi-
tionally, it will be important to understand how the impact of incentives
vary across different cultural contexts.

Declaration of Competing Interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
Julen Harris, Christine Mauro and Jane Andresen have no conflicts of
interest to declare. Outside of the current study, Gregory Zimet has
served as an external advisory board member for Merck and Moderna,
and as a consultant to Merck. He also has received investigator-initiated
research funding from Merck administered through Indiana University
and serves as an unpaid member of the Board of Directors for the Unity
Consortium, a non-profit organization that supports adolescent health
through vaccination. Susan Rosenthal has received investigator-
initiated research funding from Merck Investigator Studies Program
administered through Columbia University Irving Medical Center.

Data availability

Data will be made available on request.
Acknowledgements

The study was funded by the Investigator-Initiated Studies Program
of Merck Sharp & Dohme Corp grant awarded to Dr. Susan Rosenthal,
Principal Investigator, and administered through Columbia University

Medical Center.

References

Campos-Mercade, P., Meier, A.N., Schneider, F.H., Meier, S., Pope, D., Wengstrom, E.,
2021. Monetary incentives increase COVID-19 vaccinations. Science 374 (6569),
879-882. https://doi.org/10.1126/science.abm0475.

Preventive Medicine Reports 29 (2022) 101962

Carpio, C.E., Coman, L.A., Sarasty, O., Garcia, M., 2021. COVID-19 vaccine demand and
financial incentives. Appl. Health Econ. Health Policy 19 (6), 871-883. https://doi.
org/10.1007/s40258-021-00687-9.

Caskey, R., Sherman, E.G., Beskin, K., Rapport, R., Xia, Y., Schwartz, A., 2017.

A behavioral economic approach to improving human papillomavirus vaccination.
J. Adolesc. Health 61 (6), 755-760. https://doi.org/10.1016/j.
jadohealth.2017.07.020.

Duch, R.M., Barnett, A., Filipek, M., Roope, L., Violato, M., Clarke, P., 2021. Cash versus
lotteries: COVID-19 vaccine incentives experiment. Health Econ. https://doi.org/
10.1101/2021.07.26.21250865.

Gibson, D.G., Kagucia, E.W., Were, J., Obor, D., Hayford, K., Ochieng, B., 2019. Text
message reminders and unconditional monetary incentives to improve measles
vaccination in Western Kenya: study protocol for the mobile and scalable
innovations for measles immunization randomized controlled trial. JMIR Res.
Protocols 8 (7), e13221. https://doi.org/10.2196/13221.

Harris, J. N., Mauro, C., Andresen, J. A., Zimet, G. D. & Rosenthal, S. L. (2022). COVID-
19 Vaccine Uptake and Attitudes Towards Mandates in a Nationally Representative U.S.
Sample..

Head, K.J., Kasting, M.L., Sturm, L.A., Hartsock, J.A., Zimet, G.D., 2020. A national
survey assessing SARS-CoV-2 vaccination intentions: implications for future public
health communication efforts. Sci. Commun. 42 (5), 698-723. https://doi.org/
10.1177/1075547020960463.

Helmkamp, L.J., Szilagyi, P.G., Zimet, G., Saville, A.W., Gurfinkel, D., Albertin, C.,
Breck, A., Vangala, S., Kempe, A., 2021. A validated modification of the vaccine
hesitancy scale for childhood, influenza and HPV vaccines. Vaccine 39 (13),
1831-1839. https://doi.org/10.1016/j.vaccine.2021.02.039.

Jecker, N. S. (2021). What money can’t buy: An argument against paying people to get
vaccinated. J. Med. Ethics, medethics-2021-107235. https://doi.org/10.1136/
medethics-2021-107235.

Kagucia, E.W., Ochieng, B., Were, J., Hayford, K., Obor, D., O’Brien, K.L., Gibson, D.G.,
2021. Impact of mobile phone delivered reminders and unconditional incentives on
measles-containing vaccine timeliness and coverage: A randomised controlled trial
in western Kenya. BMJ Global Health 6 (1), e003357. https://doi.org/10.1136/
bmjgh-2020-003357.

Kaiser Family Foundation. (n.d.). KFF COVID-19 Vaccine Monitor. KFF. Retrieved
February 22, 2022, from https://www.kff.org/coronavirus-covid-19/dashboard/kff-
covid-19-vaccine-monitor-dashboard/.

Kasting, M.L., Head, K.J., Hartsock, J.A., Sturm, L., Zimet, G.D., 2020. Public perceptions
of the effectiveness of recommended non-pharmaceutical intervention behaviors to
mitigate the spread of SARS-CoV-2. PLoS ONE 15 (11), e0241662. https://doi.org/
10.1371/journal.pone.0241662.

Kliiver, H., Hartmann, F., Humphreys, M., Geissler, F., Giesecke, J., 2021. Incentives can
spur COVID-19 vaccination uptake. Proc. Natl. Acad. Sci. 118 (36), €2109543118
https://doi.org/10.1073/pnas.2109543118.

Kreps, S., Dasgupta, N., Brownstein, J.S., Hswen, Y., Kriner, D.L., 2021. Public attitudes
toward COVID-19 vaccination: the role of vaccine attributes, incentives, and
misinformation. npj Vaccines 6 (1), 73. https://doi.org/10.1038/541541-021-
00335-2.

Mantzari, E., Vogt, F., Marteau, T.M., 2015. Financial incentives for increasing uptake of
HPV vaccinations: A randomized controlled trial. Health Psychol. 34 (2), 160-171.
https://doi.org/10.1037/hea0000088.

Mertens, S., Herberz, M., Hahnel, U.J.J., Brosch, T., 2022. The effectiveness of nudging:
A meta-analysis of choice architecture interventions across behavioral domains.
Proc. Natl. Acad. Sci. 119 (1) https://doi.org/10.1073/pnas.2107346118.

Serra-Garcia, M., Szech, N., 2021. Choice architecture and incentives increase COVID-19
vaccine intentions and test demand. SSRN Electr. J. https://doi.org/10.2139/
ssrn.3818182.

Sprengholz, P., Henkel, L., & Betsch, C. (2021). Payments and freedoms: Effects of
monetary and legal incentives on COVID-19 vaccination intentions in Germany
[Preprint]. PsyArXiv. https://doi.org/10.31234/0sf.io/hfm43.

Sturm, L., Kasting, M.L., Head, K.J., Hartsock, J.A., Zimet, G.D., 2021. Influenza
vaccination in the time of COVID-19: A national U.S. survey of adults. Vaccine 39
(14), 1921-1928. https://doi.org/10.1016/j.vaccine.2021.03.003.

Thirumurthy, H., Milkman, K.L., Volpp, K., Buttenheim, A., Pope, D.G., 2021.
Association between statewide financial incentive programs and COVID-19
vaccination rates. SSRN Electr. J. https://doi.org/10.2139/ssrn.3912786.


https://doi.org/10.1126/science.abm0475
https://doi.org/10.1007/s40258-021-00687-9
https://doi.org/10.1007/s40258-021-00687-9
https://doi.org/10.1016/j.jadohealth.2017.07.020
https://doi.org/10.1016/j.jadohealth.2017.07.020
https://doi.org/10.1101/2021.07.26.21250865
https://doi.org/10.1101/2021.07.26.21250865
https://doi.org/10.2196/13221
https://doi.org/10.1177/1075547020960463
https://doi.org/10.1177/1075547020960463
https://doi.org/10.1016/j.vaccine.2021.02.039
https://doi.org/10.1136/bmjgh-2020-003357
https://doi.org/10.1136/bmjgh-2020-003357
https://doi.org/10.1371/journal.pone.0241662
https://doi.org/10.1371/journal.pone.0241662
https://doi.org/10.1073/pnas.2109543118
https://doi.org/10.1038/s41541-021-00335-2
https://doi.org/10.1038/s41541-021-00335-2
https://doi.org/10.1037/hea0000088
https://doi.org/10.1073/pnas.2107346118
https://doi.org/10.2139/ssrn.3818182
https://doi.org/10.2139/ssrn.3818182
https://doi.org/10.1016/j.vaccine.2021.03.003
https://doi.org/10.2139/ssrn.3912786

	The impact of financial incentives on COVID-19 vaccination intention among a sample of U.S. adults
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	Declaration of Competing Interest
	Data availability
	Acknowledgements
	References


