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The rapid development of COVID-19 vaccines is a tremendous sci-
entific response to the current global pandemic. However, vaccines
per se do not save lives and restart economies. Their success depends
on the number of people getting vaccinated. We used a survey ex-
periment to examine the impact on vaccine intentions of a variety of
public health messages identified as particularly promising: three
messages that emphasize different benefits from the vaccines (personal
health, the health of others, and the recovery of local and national
economies) and one message that emphasizes vaccine safety. Because
people will likely be exposed to multiple messages in the real world,
we also examined the effect of these messages in combination. Based
on a nationally quota representative sample of 3,048 adults in the
United States, our findings suggest that several forms of public mes-
sages can increase vaccine intentions, but messaging that emphasizes
personal health benefits had the largest impact.
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he COVID-19 pandemic remains a global threat to lives, live-

lihoods, and lifestyles. Related deaths worldwide exceeded 2.6
million 12 mo after the World Health Organization declared the
outbreak a global pandemic, and the economic costs in the United
States alone are estimated at $16 trillion when accounting for health
costs and lost gross domestic product (1). The rapid development
of effective vaccines and their widespread distribution can greatly
curtail the threat, but the potential for saving lives and livelihoods
depends on how many people get vaccinated. Recent surveys suggest
that 60 to 70% of United States adults intend to get a COVID-19
vaccine, which falls short of the threshold identified by public
health experts for herd immunity (2, 3).

Vaccine hesitancy, however, may be malleable, enabling public
information campaigns to reduce hesitancy. Studies show nearly
half of hesitant people indicate they will reconsider after more in-
formation is available (2). Research preceding the COVID-19 pan-
demic offer mixed results about the effectiveness of information on
vaccinations in general (4-6), but recent studies suggest that public
health messaging may increase COVID-19 vaccinations. Messages
about vaccine safety (7, 8), benefits to self (9) and others (8-10), as
well as vaccines allowing life to return to normal (8) have been
found to increase intended or actual vaccinations for the studied
population as a whole or for subgroups.

However, it is unclear what messages have the greatest effect on
vaccinations, and whether it is important to emphasize one mes-
sage or if combinations of multiple messages aimed to encourage
vaccinations may be more or less effective. We examined what
message, or combination of messages, generated the largest effect
on COVID-19 vaccine intentions. The COVID-19 vaccine pre-
sents a novel context to study hesitancy because of the speed of the
vaccine development and political polarization related to the pan-
demic and the vaccine. We focused on messages that appeal to
motivations to take or abstain from taking vaccines (e.g., rather
than to psychological effects) (11), and identified messages with
particularly high potential to increase COVID-19 vaccinations, based
on literature that examines messages aimed to boost childhood vac-
cines (12) and other COVID-19 preventive behavior (13), as well as
worries that deter COVID-19 preventive behavior (14, 15).

PNAS 2021 Vol. 118 No. 32 €2108225118

We compared three messages that described the benefits from
taking the vaccine—benefits from vaccination to personal health;
benefits to the health of family, friends, and community members;
and benefits to local and national economies—and a fourth mes-
sage that emphasized the rigor and safety protocols of the vaccine
development process. Henceforth we refer to these treatments as
“private benefit,” “social benefit,” “economic benefit,” and “vaccine
safety” messages. We designed a survey experiment (a quota rep-
resentative sample of the United States population with n = 3,048)
to examine the effect on vaccine intentions from the four informa-
tion treatments alone and in combinations. Participants were ran-
domly assigned to one of nine information treatments (Table 1) and
then asked about their willingness to take a vaccine.

Results

Fig. 1 shows the proportion of participants who intend to get vac-
cinated across treatment groups. In the control group, 49% of par-
ticipants were willing to take a COVID-19 vaccine, which falls within
the range of similar studies around the same time period (16).
The group exposed to the private benefit message had the highest
intended vaccination rate (65% vs. 49% for the control group;
adjusted P < 0.001). Intentions to vaccinate among participants
exposed to messages that emphasized social benefits and eco-
nomic benefits were 9 percentage points higher than in the control
group (adjusted P = 0.063 and 0.062, respectively). According to
our results, a message that highlights private health benefits is the
most effective at increasing vaccine intentions. Previous research
also indicates that a private benefits message may be at least as
effective as a prosocial message in boosting COVID-19 vaccinations
(9). Vaccine uptake may therefore respond differently to informa-
tion, compared to other behaviors that protect against COVID-19.
Intentions to maintain physical distance and wear masks seem more
affected by prosocial messages than by messages that emphasize
personal benefits (17, 18).

Even though safety concerns are a primary reason for COVID-19
vaccine hesitancy (14), intentions to vaccinate were only slightly
higher in the group exposed to the vaccine safety message than in
the control group (53% vs. 49%; adjusted P = 0.250). Combinations
of private and social benefit messages, social and economic benefit
messages, and economic and private benefit messages all increased
the proportion who would vaccinate by about 9 percentage points
relative to the control group (adjusted P = 0.057, 0.048, and 0.068,
respectively).

Intentions to vaccinate in the treatment group that received all
three types of benefit messages was second highest among all
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Table 1. Description of information treatments and number of participants in each treatment

Treatment Description n

Control No extra information. 313

Private benefit Information about how health risks of COVID-19 can be avoided with 346
vaccination.

Social benefit Information about how health risks to family, friends, and community 336
members can be avoided with vaccination.

Economic benefit Information about how widespread vaccination enables economic 356
recovery at the local and national level.

Vaccine safety Information about the clinical trial and development process with an 345
emphasis on the safety and rigor of the process.

Private and social benefit Information from both the private benefit message and the social 343
benefit message.

Private and economic benefit Information from both the private benefit message and the economic 341
benefit message.

Social and economic benefit Information from both the social benefit message and the economic 334
benefit message.

Private, social, and economic benefit Information from all three benefit messages. 334

groups (61%), representing a 12-percentage point increase, or
24% increase, relative to the control group (adjusted P = 0.010).
Compared to the treatment that presented private benefits alone,
intended vaccination rates were lower in the treatments with com-
bined messages, although differences are not statistically significant.
This suggests there are no benefits to communicating several different
types of benefits (potentially due to information overload) (19).

In an exploratory analysis (not preregistered), we found some
evidence of modest heterogeneity in the response of vaccine inten-
tions to different types of information, especially across annual in-
dividual income. Low income (less than $25,000) earners responded
the most to the combined social, private, and economic benefit
messages; medium income ($25,000 to $99,999) earners to the
private benefit message only; high income ($100,000 and above)
earners to the combined social and private benefit message. If we
target each income group with their most effective type of infor-
mation, the overall intended vaccination rate increases by 20 per-
centage points, compared to 16 percentage points with the uniform
private benefit message, or 12 percentage points with the combi-
nation of all benefit messages. Targeted information campaigns
have been used in other health contexts with some success (20),
but it is unclear whether the estimated 4- to 8-percentage point
increase in vaccination rates would justify the costs of targeting
the messages, especially considering the likelihood of imperfect
targeting in the field.

Marginal effects from a probit model indicate that women are
8 percentage points less likely to want a vaccine, and those with low
(high) trust in government agencies are 14 percentage points less
(6 percentage points more) likely to want a vaccine, compared to
those with medium trust. Participants who had a flu vaccine in the
last 2 y are 14 percentage points more likely to want a COVID-19
vaccine, and those confident in vaccines are 24 percentage points
more likely, compared to those who lack such confidence. All ef-
fects are highly statistically significant (P < 0.001). Survey responses
imply that of those who do not want the vaccine, 90% worry about
the vaccine’s side effects and novelty, and 75% lack trust in vaccine
developers and the Food and Drug Administration to truthfully
disclose a vaccine’s efficacy and risks. Our vaccine safety message
did little to overcome a lack of confidence in the vaccine.

Discussion

Vaccine intentions seem responsive to information messages, which
suggests that public information campaigns may boost COVID-19
vaccinations in the United States. Consistent with studies about
flu and MMR vaccines (12, 21), we found the most effective message
communicates private health benefits of vaccinating, which increased
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intended vaccinations by 16 percentage points, one-third larger than
the rate of intended vaccinations in the control group. The strong
response to the private benefit message may partly reflect the po-
litical polarization of vaccine hesitancy in the United States. Con-
servatives are more hesitant and have particularly individualistic
worldview (16, 22). They might, therefore, be particularly respon-
sive to information that stresses private benefits. Our data offer
some support for this idea: the effect of the private benefit message
on vaccine intentions is larger for conservatives than for moderates
or liberals.

Three limitations of our study should be noted. First, we con-
sidered one-shot information treatments, which may understate the
potential impact from an ongoing information campaign. Second,
while we purposefully focused on messages that appeal to different
motivations, messages that appeal to psychological effects (e.g., the
endowment effect) also have been found to increase COVID-19
vaccinations (11). Third, we examined intentions to get vaccinated,
rather than actual behavior, because the timing of the survey pre-
ceded widespread availability of COVID-19 vaccines. It has been
found that vaccine intentions and actual behavior are highly cor-
related (23), but an intention-behavior gap has been documented
in the context of flu vaccines and other health behaviors (4).

The source of information also likely matters, and trusted sources
may vary across subgroups. For example, messages promoting so-
cial distancing are more effective coming from a family physician

Share that choose to vaccinate

Control ~ Private  Social Economic Vaccine Private+ Private+ Social+ Private+
Benefit Benefit Benefit Safety  Social Econ Econ  Social+
Econ

Fig. 1. Share who intends to get a COVID-19 vaccine across a control
treatment, a vaccine safety information treatment, and different types of
benefit information treatments.
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than from a governor or private citizen (24). Also, those who obtain
most of their COVID-19 vaccine information from social media are
the most vaccine hesitant (25), which suggests social media may be
an effective information channel to target those who could most
benefit from information about the vaccines. Future research may
explore the effectiveness of different information channels for
promoting COVID-19 vaccines.

Materials and Methods

After informed consent, study participants were exposed to one of nine
information message treatments and then asked if they would take a hy-
pothetical COVID-19 vaccine that was 85% effective in preventing symp-
tomatic COVID-19 and had a 15% chance of causing mild side effects. See
SI Appendix for a full description of the survey experiment. The study was
approved by the Institutional Review Board at the University of Wyoming
and preregistered in the American Economic Association’s registry for ran-
domized controlled trials (AEARCTR-0006885). Participants were recruited by
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