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Abstract: Following the outbreak of COVID-19, the federal
government in the United States required some population
groups to be vaccinated. Other countries imposed even
more comprehensive vaccination requirements. We con-
ducted a preregistered randomized survey experiment
that evaluated whether emphasizing the societal or eco-
nomic benefits could shift popular support for a COVID-
19 vaccine mandate for all adults. The experiment was
embedded in a survey conducted in May 2022 on a sample
of 1,199 registered voters in South Dakota. Participants
were randomly assigned into a control group (n = 394),
communitarian frame group (n = 403), or economic frame
group (n = 379). Results of difference-of-means tests and
multivariate regression analyses showed that neither of
the experimental treatments had a statistically significant
impact on support for mandatory COVID-19 vaccination.
We found that these attitudes were primarily driven by
partisan self-identification. Our results underscored the
political nature of attitudes toward the COVID-19 pandemic
and particularly mandatory COVID-19 vaccination.

Keywords: COVID-19, vaccine mandate, partisan self-iden-
tification, survey experiment

* Corresponding author: Filip Viskupic, School of American and Global
Studies, South Dakota State University, Lincoln Hall 329, Box 2212,
Brookings, SD 57007, USA, e-mail: filip.viskupic@sdstate.edu,

tel: +1 605-688-6360

David L. Wiltse: School of American and Global Studies, South Dakota
State University, Lincoln Hall 327, Brookings, SD 57007, USA

ORCID: Filip Viskupi¢ 0000-0003-1096-325X; David L. Wiltse 0000-0002-
6928-4246

1 Introduction

In January 2020, the federal government in the United
States declared the outbhreak of COVID-19 a public health
emergency. Achieving a high vaccination rate in society
was key to the efforts to contain the spread of the virus.
In December 2020, COVID-19 vaccines were made available
to the public at no cost at health clinics, pharmacies, com-
munity vaccination centers, and other facilities. By mid-
summer of 2021, despite the availability of vaccines and
encouragement from the federal government and public
health leaders, vaccine uptake lagged behind their expec-
tations. The accelerated pace of vaccine development
combined with the rapid spread of misinformation and
disinformation on social media, sometimes endorsed by
medical authorities and political elites, undermined peo-
ple’s trust in vaccines [1-3]. The goal set by President
Biden that 70% of adults receive at least one dose of the
vaccine before the 2021 Independence Day holiday was
not reached. To increase COVID-19 vaccination rates, in
September of 2021, the federal government announced
vaccination mandates for federal employees, healthcare
workers, and military personnel. Unlike South Dakota,
some states (such as California and New Jersey) and local-
ities (such as Tucson, Arizona, and Portland, Oregon)
across the United States also imposed mandates for spe-
cific professions, such as public employees and educa-
tional workers. At that time, other countries introduced
more sweeping COVID-19 vaccination policies, and some
even required all adults to receive a vaccination.
Despite the potential to increase the number of vacci-
nated people, COVID-19 mandates were a contested topic
among experts and the public. Scientists debated the phi-
losophical and ethical dimensions of such mandates [4-6].
While some experts concluded that “COVID-19 vaccine
mandates are legally and ethically permissible” [7], others
remained cautious if not outright skeptical [8,9].
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Public opinion studies from multiple countries showed
mixed support for a general population mandate [10-13]. A
2020 study from Germany suggested that a COVID-19 vac-
cine mandate might hinder efforts to vaccinate [14], and a
2021 study from the United Kingdom led some healthcare
workers to resign from their positions [15]. A related study
conducted in April 2021 in the United Kingdom found that
introducing a COVID-19 vaccine passport would decrease
the inclination to accept a COVID-19 vaccine [16]. Such
research bolstered experimental findings that a vaccine
mandate might have lowered the willingness to receive
vaccination [17].

A COVID-19 vaccine mandate proved to be a conten-
tious topic politically. While management of the COVID-19
outbreak was primarily a medical and public health issue,
scholars lamented the high degree of politicization [2,18].
In the United States, partisan self-identification steered
attitudes toward various COVID-19 mitigation practices.
Scholars have consistently reported that Republicans are
significantly less likely to be vaccinated than Democrats
[1,19,20]. The partisan nature of COVID-19 attitudes is similar
to the polarization over other scientific issues, such as cli-
mate change and various childhood vaccinations [21-23].

Partisan self-identification also shapes attitudes toward
various types of COVID-19 vaccine mandates. One study
reported that political conservatism, which closely corre-
lates to Republican Party identification, was linked to lower
support for vaccine mandates for the general population
[24]. Compared to Democrats, Republicans are more likely
to oppose vaccine mandates for both students and teachers
[25]. On the other hand, liberals are more supportive of
vaccine mandates for healthcare workers and air and train
travelers [26].

Despite the politicization of the pandemic response,
other factors shaped attitudes toward COVID-19 mitigation
practices [27-29]. Though the public health emergency for
COVID-19 has expired, public health officials and policy-
makers might still take lessons on how to navigate the
partisan nature of attitudes toward the COVID-19 pandemic
as they prepare for future emergencies. Building upon the
extant research on COVID-19 attitudes, we test two frames
that could nudge respondents toward accepting a COVID-19
vaccine mandate: a communitarian frame and an eco-
nomic frame. We test these frames in a random sample
of registered voters in the US state of South Dakota, a state
that is relatively rural, white, and conservative. These
traits are associated with greater COVID-19 vaccine hesi-
tancy and skepticism of COVID mitigation efforts, thus
making the South Dakota population a good “least likely”
test subject. Understanding what works, and what doesn’t
work, in crafting public health messages in “Red States” is
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critical information for public health officials. The findings
of this study can help policymakers prepare for future
public health crises.

2 Framing of public health
messages and popular support
for the COVID-19 vaccine
mandate

Experts have emphasized the importance of effective health
communication in bringing the COVID-19 pandemic under
control [30,31]. Evidence exists that interventions can nudge
people toward receiving a COVID-19 vaccination [32-35].
Interventions can also increase adherence to mitigation
practices before vaccination [27,36] and after vaccination
[37]. Overall, extant literature has shown that despite the
importance of partisan self-identification in shaping atti-
tudes toward all things COVID-19-related, several factors
might attenuate its effects. Carefully framed public health
messages could make inroads into people having a broader
acceptance of a COVID-19 vaccination mandate. We evaluate
how two frames — a communitarian frame and an economic
frame — affect people’s attitudes toward a COVID-19 vaccine
mandate.

2.1 Communitarian frame

We suggest that a public health message emphasizing the
community benefits of a vaccine mandate benefits might
increase popular support for a COVID-19 vaccine mandate.
This frame emphasizes prosocial tendencies and considers
the welfare of others. The mandate can help reduce the
risk of the transmission of the virus, the number of people
infected, and the number of deaths due to COVID-19. At the
time of the survey, the total number of COVID-19 cases in the
United States exceeded 79 million, and the number of deaths
had surpassed 981,000. In South Dakota, the number of cases
reached 237,000 and the number of deaths exceeded 2,800. A
vaccine mandate will protect the most vulnerable parts of
society, such as the elderly and those who cannot be vacci-
nated due to compromised immunity.

Evidence exists that prosocial motives increase human
papillomavirus vaccine uptake [38] as well as influenza vac-
cine uptake [34]. A study using a hypothetical infectious dis-
ease found the same relationship [39]. Evidence exists that
altruism also predicts COVID-19 vaccination intentions [40].
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Experimental studies demonstrated that frames emphasizing
benefits to other people in the community increase people’s
willingness to wear a mask [28,41,42] and receive a COVID-19
vaccination [33,36,43]. We hypothesize that a similar relation-
ship might exist between messages emphasizing the commu-
nitarian benefits of a COVID-19 mandate and public attitudes
toward such a mandate. Therefore, we propose that:

H1: Participants who read a message emphasizing the commu-
nitarian benefits of a COVID-19 vaccine mandate are more likely
to support such a mandate, compared to participants who read
the control group message.

2.2 Economic frame

We also propose that public health messages emphasizing
the economic benefits of a COVID-19 vaccine mandate to
society might be successful. Besides human costs asso-
ciated with COVID-19, we also need to consider the eco-
nomic costs of the pandemic. The unemployment rate in
the United States reached almost 15% in April 2020, and the
economy contracted by more than 3% that year. The pan-
demic hit the economically vulnerable groups particularly
hard. This experimental frame emphasizes the economic
costs of the pandemic and how a vaccine mandate can
prevent people from experiencing the same hardship as
when the pandemic first erupted.

While experts estimated that increasing vaccination
rates would benefit the economy [44], it is unclear if the
general population holds the same opinion. An experi-
mental study found evidence that a frame that emphasized
the negative economic consequences of the COVID-19 pan-
demic increased the willingness to take a vaccine [45]. A
similar study [36] did not find evidence for the impact of
an economic benefits frame on willingness to receive a
COVID-19 vaccine. A treatment emphasizing how a COVID-
19 vaccination would help economic recovery found a posi-
tive but not statistically significant impact on vaccination
intentions [46]. A small-N study conducted in Columbia
found that health-related messages were more effective
than economy-related messages at encouraging washing
hands and lockdown compliance [47]. Still, given the size-
able economic costs of the pandemic on Americans, a public
health message that emphasizes the economic benefits is
likely to increase popular support for a COVID-19 vaccine
mandate. Thus, we hypothesize that:

H2: Participants who read a message emphasizing the economic
benefits of a COVID-19 vaccine mandate are more likely to sup-
port such a mandate, compared to participants who read the
control group message.
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3 Research design

3.1 Sample

We conducted a preregistered and randomized survey
experiment to evaluate our hypotheses.! The experiment
was embedded in a larger survey that examined attitudes
toward political and public health issues. The survey was
conducted by the authors and was supported by [University
name redacted for peer review]. Using registration-based
sampling, we mailed invitation letters to 21,700 randomly
selected voters in South Dakota. Registration-based sam-
pling enables researchers to build representative samples
with several known population parameters since the sample
is drawn from public records [48]. The invitation letter con-
tained a link and a QR code to direct respondents to a survey
hosted on the QuestionPro survey platform. The survey was
conducted from May 2 to May 15, 2022. We received 1,199
responses, yielding a response rate of 5.5%, which is com-
parable to similar state-wide surveys [29,48]. Participants
did not receive any compensation for completing the survey.
The study was approved by the Institutional Review Board
of [University name and approval number redacted for peer
review].

We report the demographics of study participants in the
Supplementary (Table S1). Overall, our sample is broadly
representative of the state population, although we slightly
oversampled older adults. Thus, our participants are more
likely to be vaccinated because older adults have higher
COVID-19 vaccination rates. We suspect that the age imbal-
ance is a consequence of our recruitment method, as older
adults are more likely to be registered to vote and have the
time to participate in a study without financial compensa-
tion. To correct these imbalances, we used entropy balancing
to weight the survey data on age and COVID-19 vaccination
status, as well as gender and political party registration [49].
Table S2 describes the weights employed.

3.2 Experimental design

Participants were randomly allocated to one of three groups
— one control group and two treatment groups. Respondents
in the control group read a short message about the debate
surrounding COVID-19 vaccine mandates. Participants in the
communitarian treatment group read the same message,
which also included a reference to the communitarian

1 https://osf.io/45a9b/?view_only=17c9b05b58c541ae94a0303a80c798f1.
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benefits of a COVID-19 vaccine mandate. Respondents in the
economic treatment group read the same message as parti-
cipants in the control group, with the addition of a reference
to the economic benefits of a COVID-19 vaccine mandate
(Supplementary S2). All participants immediately answered
the same question regarding their support for a COVID-19
vaccine mandate after reading the prompts (Supplementary
S3). The results of the balance tests reveal that the rando-
mization protocol was successful (Table S3).

3.3 Measures

The dependent variable of our study is support for a
COVID-19 vaccine mandate, which we measured with a
question that has been previously used: “Overall, how
supportive are you of the idea of mandatory COVID-19
vaccination for all adults, except for medical or religious
exemptions?” The distribution of preferences was sharply
polarized across the control and both experimental groups
(Table S4). We also included questions on age (in years),
gender (an indicator for males), evangelical identity (an
indicator), COVID-19 vaccination status (an indicator for
any level of COVID-19 vaccination), and partisan self-identi-
fication, which previous studies linked to attitudes toward
COVID-19 vaccine mandates [10,26,50]). The survey also
included an attention check question, which over 98%
answered correctly (full text of all questions is available in
Supplementary S2. We include a correlation matrix table in
the Supplementary (Table S5), which shows low levels of
correlation between our independent variables.

3.4 Analysis

We evaluated the preregistered hypotheses in several ways.
First, we conducted difference of means tests (using t-test)
between the control group and each of the treatment groups,
including an analysis of several sub-groups. Second, we esti-
mated an ordered logistic regression model using support for
the COVID-19 vaccine mandate as the dependent variable,
along with indicators for the two experimental treatments,
age, gender, education, partisan self-identification, COVID-19
vaccination status as independent variables.? All analysis was
conducted in Stata 17.

2 Due to case-wise deletion of missing values on some variables, the
sample size in multivariate models was slightly lower.
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4 Results

Results of a difference of means tests showed that partici-
pants in the control group recorded a score of 2.441 on a 5-
point scale on support for a COVID-19 vaccine mandate.
Participants in economic and communitarian frames dis-
played mean scores of 2.639 and 2.334, respectively (Table
S6). The differences between the two treatment groups and
the control group were not statistically significant. Therefore,
we did not find support for either of the two hypotheses.
Table S7 showed that none of the subsets of the population
— based on age, political party affiliation, gender, and evan-
gelical identity — are responsive to the framing effects. In sum,
all difference of means tests we conducted yielded statistically
non-significant results.

The results of the ordered logistic regression, visua-
lized in Figure 1, were consistent with the conclusions of
the difference of means tests. We included full results in
the first column of Table S8. Neither of the two indicators
for experimental treatments reached the threshold for sta-
tistical significance. Partisan self-identification, evangelical
identity, and COVID-19 vaccination status are statistically
significant. In other words, Republicans, evangelical Chris-
tians, and the unvaccinated were opposed to a COVID-19
vaccine mandate. Education, age, and gender were statis-
tically non-significant. We conducted additional tests to
check for the robustness of the results, which we reported
in Table S8. An ordinary least squares regression using the
same variables yielded similar results in terms of direction,
statistical significance, and substantive effect. We also esti-
mated an ordered logistic regression model with unweighted
data, and again, the results on the two experimental variables
were null.

Ordered Logistic Results on Support
For a COVID-19 Vaccine Mandate
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Figure 1: Ordered logistic regression on support for a COVID-19 vaccine
mandate.
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5 Discussion

During the COVID-19 public health emergency, the govern-
ment in the United States considered vaccine mandates to
increase COVID-19 vaccination rates in society. The results
of our study showed that neither of the two frames that we
explored — emphasizing the communication or economic
benefits of mandatory vaccination — shifted people’s atti-
tudes toward it. Though the threat from COVID-19 has dimin-
ished and the public health emergency expired, public
health officials and policymakers should keep in mind the
partisan nature of attitudes toward vaccine mandates as
they prepare for future emergencies.

Our study added to the scholarship that explored the
impact of framing effects on people’s attitudes toward
COVID-19 mitigation policies that were implemented during
the public health emergency. The results were in line with
similar studies that reported null results. For example,
[36,46] did not find support for a statistically significant
effect of the economic frame on vaccination intentions. A
recently published meta-analysis reported, “mixed effective-
ness of framing on vaccination intention” [51]. Our findings
confirm that partisan self-identification affects people’s
opinions on COVID-19 vaccine mandates. Existing studies
uncovered strong resistance among Republicans and poli-
tical conservatives [1,25,26]. Multivariate analysis results
show that partisan self-identification had the greatest
effect on support for a vaccine mandate.

This study was not without limitations. The survey is
from South Dakota and is therefore not fully representa-
tive of the broader American population. South Dakota is a
predominantly white, rural, socially conservative, and
solidly Republican state with lower Covid-19 vaccination
rates than the national average. While this setting pro-
vides a good “least likely case” for our study since these
are the people who are most resistant to vaccine man-
dates, the generalizability of our results to more hetero-
geneous areas might be limited.

As a consequence of our data collection method, we
reached only registered voters in the state. We might have
missed those residents who are either not eligible to vote
or are not registered to vote. Lack of Internet access might
have prevented some invitees from participating in our
study. As we did not provide a financial reward for com-
pleting the survey, our sample contains an above-average
number of older adults. Because this population subgroup
is more likely to be fully vaccinated and boosted, we also
oversampled the number of vaccinated residents.

In the future, scholars may wish to explore the effect of
other frames on attitudes toward vaccine mandates. Perhaps
because the benefits of a vaccine mandate to the broader
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society are less apparent to people than private benefits, we
did not see an effect for either of the two treatments. It would
be worthwhile to investigate whether emphasizing the pri-
vate benefits of a vaccine mandate would be a more effective
strategy. Scholars might also explore whether encouragement
from trusted leaders could boost popular support for this
policy. While we only varied the content and not the source
of the massage, evidence exists that the messenger affects the
success of messages encouraging vaccination [3,35].

Acknowledgments: The authors thank Stephanie Chan
and Sierra Davis Thomander for their helpful feedback
on an earlier version of the manuscript.

Funding information: This work was supported by South
Dakota State University.

Author contributions: FV and DW contributed equally.
Conflict of interest: The authors state no conflict of interest.

Ethical approval: The research related to human use has
been complied with all the relevant national regulations,
institutional policies and in accordance with the tenets of
the Helsinki Declaration, and has been approved by South
Dakota State University’s research compliance officer.

Informed consent: Informed consent has been obtained
from all individuals included in this study.

Data availability statement: The datasets generated during
and/or analyzed during the current study are available from
the corresponding author on reasonable request.

References

[11 CaoJ, Ramirez CM, Alvarez RM. The politics of vaccine hesitancy in
the United States. Soc Sci Q. 2022;103:42-54. doi: 10.1111/ssqu.
13106.

[2] Gollust SE, Nagler RH, Fowler EF. The emergence of COVID-19 in
the US: A Public Health and Political Communication Crisis.

) Health Polit. Policy Law. 2020;45:967-81. doi: 10.1215/03616878-
8641506.

[3] Stecula DA, Motta M, Kuru O, Jamieson KH. The great and powerful
Dr. Oz? Alternative health media consumption and vaccine views in
the United States. ] Commun. 2022;72:374-400. doi: 10.1093/joc/
jgac011.

[4] Gostin LO, Salmon DA, Larson HJ. Mandating COVID-19 Vaccines.
JAMA. 2021;325:532-3. doi: 10.1001/jama.2020.26553.

[51 Gur-Arie R, Jamrozik E, Kingori P. No Jab, No Job? Ethical issues in
mandatory COVID-19 vaccination of healthcare personnel. BMJ
Glob Health. 2021;6:e004877. doi: 10.1136/bmjgh-2020-004877.


https://doi.org/10.1111/ssqu.13106
https://doi.org/10.1111/ssqu.13106
https://doi.org/10.1215/03616878-8641506
https://doi.org/10.1215/03616878-8641506
https://doi.org/10.1093/joc/jqac011
https://doi.org/10.1093/joc/jqac011
https://doi.org/10.1001/jama.2020.26553
https://doi.org/10.1136/bmjgh-2020-004877

6 =—

(6]

7]

(8l

[9]

(0]

(m

(2]

(3]

[14]

(3]

(6]

(7

(18]

(9]

[20]

[21]

[22]

Filip Viskupi¢ and David L. Wiltse

Sokol D. Covid-19 vaccination should be mandatory for healthcare
workers. BMJ. 2021;375:n2670. doi: 10.1136/bm;j.n2670.

Largent EA, Miller FG. The legality and ethics of mandating COVID-
19 vaccination. Perspect Biol Med. 2021;64:479-93. doi: 10.1353/
pbm.2021.0037.

Savulescu J. Good reasons to vaccinate: Mandatory or payment for
risk? ] Med Ethics. 2021;47:78-85. doi: 10.1136/medethics-2020-
106821.

Zimmermann P, Pittet LF, Finn A, Pollard AJ, Curtis N. Should chil-
dren be vaccinated against COVID-19? Arch Dis Child.
2021;107:e1-€8.

Gagneux-Brunon A, Botelho-Nevers E, Bonneton M, Peretti-
Watel P, Verger P, Launay O, et al. Public opinion on a mandatory
COVID-19 vaccination policy in France: A cross-sectional survey. Clin
Microbiol Infect. 2022;28:433-9. doi: 10.1016/j.cmi.2021.10.016.
Giannakou K, Kyprianidou M, Heraclides A. Attitudes and deter-
minants of mandatory vaccination against COVID-19 among the
general population of cyprus: A nationwide cross-sectional study.
Vaccines. 2022;10:438. doi: 10.3390/vaccines10030438.

Graeber D, Schmidt-Petri C, Schréder C. Attitudes on voluntary and
mandatory vaccination against COVID-19: Evidence from Germany.
PLoS One. 2021;16:e0248372. doi: 10.1371/journal.pone.0248372.
Woolf K, Gogoi M, Martin CA, Papineni P, Lagrata S, Nellums LB,
et al. Healthcare workers’ views on mandatory SARS-CoV-2 vacci-
nation in the UK: A cross-sectional, mixed-methods analysis from
the UK-REACH study. EClinicalMedicine. 2022;46:101346. doi: 10.
1016/j.eclinm.2022.101346.

Sprengholz P, Felgendreff L, Bohm R, Betsch C. Vaccination policy
reactance: Predictors, consequences, and countermeasures.

J Health Psychol. 2022;27(6):1394-407. doi: 10.1177/
13591053211044535.

Dennis A, Robin C, Jones LF, Carter H. Exploring vaccine hesitancy in
care home employees in North West England: A qualitative
study. BMJ Open. 2022;12:e055239. doi: 10.1136/bmjopen-2021-
055239.

de Figueiredo A, Larson HJ, Reicher SD. The potential impact of
vaccine passports on inclination to accept COVID-19 vaccinations in
the United Kingdom: Evidence from a large cross-sectional survey
and modeling study. EClinicalMedicine. 2021;40:101109. doi: 10.
1016/j.eclinm.2021.101109.

Betsch C, Bohm R. Detrimental effects of introducing partial com-
pulsory vaccination: experimental evidence. Eur ] Public Health.
2016;26:378-81. doi: 10.1093/eurpub/ckv154.

Ward JK, Gauna F, Gagneux-Brunon A, Botelho-Nevers E,
Cracowski J-L, Khouri C, et al. The French health pass holds
lessons for mandatory COVID-19 vaccination. Nat Med.
2022;28:232-5.

Callaghan T, Moghtaderi A, Lueck JA, Hotez P, Strych U, Dor A, et al.
Correlates and disparities of intention to vaccinate against COVID-
19. Soc Sci Med. 2021;272:113638. doi: 10.1016/j.socscimed.2020.
113638.

Fridman A, Gershon R, Gneezy A. COVID-19 and vaccine hesitancy: A
longitudinal study. Plos One. 2021;16:e0250123. doi: 10.1371/
journal.pone.0250123.

Chinn S, Hart PS, Soroka S. Politicization and polarization in
climate change news content, 1985-2017. Sci Commun.
2020;42:112-29.

Joslyn MR, Sylvester SM. The determinants and consequences of
accurate beliefs about childhood vaccinations. Am Polit Res.
2019;47:628-49. doi: 10.1177/1532673X17745342.

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

31

32]

[33]

34]

[33]

[36]

371

[38]

[39]

DE GRUYTER

Rabinowitz M, Latella L, Stern C, Jost JT. Beliefs about childhood
vaccination in the United States: Political ideology, false consensus,
and the illusion of uniqueness. PLoS One. 2016;11:e0158382. doi: 10.
1371/journal.pone.0158382.

Clarkson E, Jasper JD. Individual differences in moral judgment
predict attitudes towards mandatory vaccinations. Pers Individ
Differ. 2022;186:111391. doi: 10.1016/j.paid.2021.111391.

Haeder SF. Joining the herd? U.S. public opinion and vaccination
requirements across educational settings during the COVID-19
pandemic. Vaccine. 2021;39:2375-85. doi: 10.1016/j.vaccine.2021.
03.055.

Harris JN, Mauro C, Andresen JA, Zimet GD, Rosenthal SL. COVID-19
vaccine uptake and attitudes towards mandates in a nationally
representative U.S. sample. ] Behav Med. 2023;46:25-39. doi: 10.
1007/510865-022-00317-2.

DeMora SL, Merolla JL, Newman B, Zechmeister EJ. Reducing mask
resistance among White evangelical Christians with value-consis-
tent messages. Proc Natl Acad Sci. 2021;118(21):e2101723118.

Van Der Linden C, Savoie J. Does collective interest or self-interest
motivate mask usage as a preventive measure against COVID-19?
Can | Polit Sci/Revue Canadienne de Science Politique.
2020;53:391-7.

Viskupic F, Wiltse DL, Meyer BA. Beyond vaccination: messaging from
religious leaders can help increase adherence to COVID-19 mitigation
guidelines following vaccination. A research note. Soc Sci J.
2022;1-10. doi: 10.1080/03623319.2022.2049557.

Bavel J)V, Baicker K, Boggio PS, Capraro V, Cichocka A, Cikara M,
et al. Using social and behavioural science to support COVID-19
pandemic response. Nat Hum Behav. 2020;4:460-71.

Chou W-YS, Budenz A. Considering emotion in COVID-19 vaccine
communication: Addressing vaccine hesitancy and fostering vac-
cine confidence. Health Commun. 2020;35:1718-22. doi: 10.1080/
10410236.2020.1838096.

Borah P, Hwang J, Hsu YC (Louise). COVID-19 Vaccination Attitudes
and Intention: Message Framing and the Moderating Role of
Perceived Vaccine Benefits. ] Health Commun. 2021;26:523-33.
doi: 10.1080/10810730.2021.1966687.

Gong Z, Tang Z, Li J. What strategy is better for promoting COVID-19
vaccination? A comparison between gain-framed, loss-framed, and
altruistic messages. Ann Behav Med. 2022;56:325-31. doi: 10.1093/
abm/kaab070.

Li J, Tang Z, Gong Z. Does the message frame promote people’s
willingness to vaccinate when they worry about side effects from
the COVID-19 vaccine? Evidence from an online survey experiment
in China. Health Commun. 2023;38(8):1688-96. doi: 10.1080/
10410236.2022.2028469.

Viskupic F, Wiltse DL. The messenger matters: Religious leaders
and overcoming COVID-19 vaccine hesitancy. PS: Polit. Sci Polit.
2022;55:504-9. doi: 10.1017/5104909652200004X.

Motta M, Sylvester S, Callaghan T, Lunz-Trujillo K. Encouraging
COVID-19 vaccine uptake through effective health communication.
Front Polit. Sci. 2021;3:1.

Vietri JT, Li M, Galvani AP, Chapman GB. Vaccinating to help our-
selves and others. Med Decis Mak. 2012;32:447-58. doi: 10.1177/
0272989X11427762.

Li M, Taylor EG, Atkins KE, Chapman GB, Galvani AP. Stimulating
influenza vaccination via prosocial motives. PLoS One.
2016;11:20159780.

Arnesen S, Baerge K, Cappelen C, Carlsen B. Could information
about herd immunity help us achieve herd immunity?


https://doi.org/10.1136/bmj.n2670
https://doi.org/10.1353/pbm.2021.0037
https://doi.org/10.1353/pbm.2021.0037
https://doi.org/10.1136/medethics-2020-106821
https://doi.org/10.1136/medethics-2020-106821
https://doi.org/10.1016/j.cmi.2021.10.016
https://doi.org/10.3390/vaccines10030438
https://doi.org/10.1371/journal.pone.0248372
https://doi.org/10.1016/j.eclinm.2022.101346
https://doi.org/10.1016/j.eclinm.2022.101346
https://doi.org/10.1177/13591053211044535
https://doi.org/10.1177/13591053211044535
https://doi.org/10.1136/bmjopen-2021-055239
https://doi.org/10.1136/bmjopen-2021-055239
https://doi.org/10.1016/j.eclinm.2021.101109
https://doi.org/10.1016/j.eclinm.2021.101109
https://doi.org/10.1093/eurpub/ckv154
https://doi.org/10.1016/j.socscimed.2020.113638
https://doi.org/10.1016/j.socscimed.2020.113638
https://doi.org/10.1371/journal.pone.0250123
https://doi.org/10.1371/journal.pone.0250123
https://doi.org/10.1177/1532673X17745342
https://doi.org/10.1371/journal.pone.0158382
https://doi.org/10.1371/journal.pone.0158382
https://doi.org/10.1016/j.paid.2021.111391
https://doi.org/10.1016/j.vaccine.2021.03.055
https://doi.org/10.1016/j.vaccine.2021.03.055
https://doi.org/10.1007/s10865-022-00317-2
https://doi.org/10.1007/s10865-022-00317-2
https://doi.org/10.1080/03623319.2022.2049557
https://doi.org/10.1080/10410236.2020.1838096
https://doi.org/10.1080/10410236.2020.1838096
https://doi.org/10.1080/10810730.2021.1966687
https://doi.org/10.1093/abm/kaab070
https://doi.org/10.1093/abm/kaab070
https://doi.org/10.1080/10410236.2022.2028469
https://doi.org/10.1080/10410236.2022.2028469
https://doi.org/10.1017/S104909652200004X
https://doi.org/10.1177/0272989X11427762
https://doi.org/10.1177/0272989X11427762

DE GRUYTER

[40]

[41]

[42]

[43]

[44]

Evidence from a population representative survey experiment.
Scand  Public Health. 2018;46:854-8. doi: 10.1177/
1403494818770298.

Head K], Kasting ML, Sturm LA, Hartsock JA, Zimet GD. A national
survey assessing SARS-CoV-2 vaccination intentions: implications
for future public health communication efforts. Sci Commun. 2020
Oct;42(5):698-723.

Campos-Mercade P, Meier AN, Schneider FH, Wengstrém E.
Prosociality predicts health behaviors during the COVID-19 pan-
demic. ] Public Econ. 2021;195:104367. doi: 10.1016/j.jpubeco.2021.
104367.

Kabir KMA, Risa T, Tanimoto J. Prosocial behavior of wearing a
mask during an epidemic: an evolutionary explanation. Sci Rep.
2021;11:12621. doi: 10.1038/541598-021-92094-2.

Rosman T, Adler K, Barbian L, Blume V, Burczeck B, Cordes V, et al.
Protect ya Grandma! The effects of students’ Epistemic beliefs and
prosocial values on COVID-19 vaccination intentions. Front Psychol.
2021;12:683987.

Sandmann FG, Davies NG, Vassall A, Edmunds W], Jit M, Sun FY, et al.
The potential health and economic value of SARS-CoV-2 vaccination
alongside physical distancing in the UK: A transmission model-based
future scenario analysis and economic evaluation. Lancet Infect Dis.
2021;21:962-74. doi: 10.1016/51473-3099(21)00079-7.

Experimental study on attitudes toward COVID-19 vaccine

[43]

[46]

[47]

[48]

[49]

[50]

[51]

—_— 7

Diament SM, Kaya A, Magenheim EB. Frames that matter:
Increasing the willingness to get the Covid-19 vaccines. Soc Sci
Med. 2022;292:114562.

Ashworth M, Thunstrém L, Cherry TL, Newbold SC, Finnoff DC.
Emphasize personal health benefits to boost COVID-19 vaccination
rates. Proc Natl Acad Sci. 2021;118:e2108225118. doi: 10.1073/pnas.
2108225118.

Gantiva C, Jiménez-Leal W, Urriago-Rayo J. Framing messages to
deal with the COVID-19 crisis: The role of loss/gain frames and
content. Front Psychol. 2021;12:568212.

Barber MJ, Mann CB, Monson JQ, Patterson KD. Online polls and
registration-based sampling: A new method for pre-election
polling. Polit Anal. 2014;22:321-35.

Hainmueller J. Entropy balancing for causal effects: A multivariate
reweighting method to produce balanced samples in observational
studies. Polit Anal. 2012;20(1):25-46.

Juen C-M, Jankowski M, Huber RA, Frank T, MaaR L, Tepe M. Who
wants COVID-19 vaccination to be compulsory? The impact of party
cues, left-right ideology, and populism. Politics. 2023;43(3):330-50.
Batteux E, Mills F, Jones LF, Symons C, Weston D. The effectiveness
of interventions for increasing COVID-19 vaccine uptake: A sys-
tematic review. Vaccines. 2022;10:386. doi: 10.3390/
vaccines10030386.


https://doi.org/10.1177/1403494818770298
https://doi.org/10.1177/1403494818770298
https://doi.org/10.1016/j.jpubeco.2021.104367
https://doi.org/10.1016/j.jpubeco.2021.104367
https://doi.org/10.1038/s41598-021-92094-2
https://doi.org/10.1016/S1473-3099(21)00079-7
https://doi.org/10.1073/pnas.2108225118
https://doi.org/10.1073/pnas.2108225118
https://doi.org/10.3390/vaccines10030386
https://doi.org/10.3390/vaccines10030386

	1 Introduction
	2 Framing of public health messages and popular support for the COVID-19 vaccine mandate
	2.1 Communitarian frame
	2.2 Economic frame

	3 Research design
	3.1 Sample
	3.2 Experimental design
	3.3 Measures
	3.4 Analysis

	4 Results
	5 Discussion
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


