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Abstract
Is disease risk perception accurately calibrated among the 
unvaccinated? People shift their attitudes to rationalize their 
choices, so those who choose to be unvaccinated may be 
motivated to feel less at risk. In three studies (total N = 1446), 
we asked Americans how worried they were about catching/
spreading influenza and COVID-19 and whether they were 
vaccinated against those diseases. Unvaccinated partici-
pants felt less at risk of catching/spreading the diseases 
they were unvaccinated against than vaccinated partici-
pants. For instance, unvaccinated participants felt ∼24% 
less at risk of catching/spreading COVID-19 and had ∼28% 
stronger intention to engage in activities that carried a high 
risk of COVID-19 transmission (Study 3). Overall, those who 
choose to be the most vulnerable to disease feel and act the 
least vulnerable.
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1 | INTRODUCTION

Being vaccinated against a disease substantially reduces the risk of catching and spreading the disease (MMR, 
CDC, 2021a; seasonal influenza, CDC, 2021b; COVID-19, Harris et al., 2021; Tenforde et al., 2021; Thompson 
et al., 2021). But is the perception of disease risk for vaccinated/unvaccinated persons aligned with the  scientific 
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reality of their situations? If people are rational consumers of scientific information (Brown, 2009; Sturgis & 
Allum, 2004), risk perception should be aligned with scientific evidence. News media (e.g. CNN; McPhillips, 2021), 
public health campaigns (such as those disseminated by the CDC; CDC, 2023), and government officials (Caldwell 
et al., 2022) provide facts about the benefits of vaccines and the risks of remaining unvaccinated. This should accu-
rately calibrate perceptions of risk for vaccinated/unvaccinated individuals. Vaccinated people should feel at low risk 
of getting/spreading the diseases for which they are vaccinated, and unvaccinated people should feel at high risk of 
getting/spreading the diseases against which they are unprotected. Additionally, because risk perception motivates 
caution (Brewer et al., 2007), unvaccinated people should act more cautiously to prevent catching/spreading the 
diseases against which they are unprotected.

However, disease risk perception among vaccinated/unvaccinated individuals may not align with scientific real-
ity because risk perception is attuned to choice. As predicted by cognitive dissonance theory, people shift their 
attitudes to correspond with already-made choices (Festinger, 1957). Choosing to be unvaccinated and feeling 
vulnerable to catching a disease are dissonant thoughts. Beliefs are easier to change than already-made choices 
(Festinger, 1957), so unvaccinated individuals may be motivated to view themselves as having a low risk of contract-
ing the disease against which they are unprotected and act less cautiously than vaccinated individuals. Also, unvac-
cinated individuals may consume media that is congenial to their choices (e.g., stories that COVID-19 is not real, 
that vaccines are ineffective, etc; Hart et al., 2009), effectively inhabiting a different reality that is divorced from 
scientific consensus.

Additionally, attitudes determine choices (Fishbein & Ajzen, 1975). COVID-19 risk perception may influence 
peoples' decisions to get vaccinated. Those who are less worried about a disease often have less intention to get 
vaccinated against it; for instance, at the onset of the COVID-19 pandemic, individuals who perceived less risk of 
COVID-19 had less intention to get vaccinated against it when a vaccine would become available in the future (Meier 
et al., 2021). Thus, people who initially felt less vulnerable to COVID-19 likely chose to forgo vaccination and people 
who felt more vulnerable to COVID-19 likely chose to get vaccinated. This process could potentially widen the gap in 
risk perception for the disease among the vaccinated/unvaccinated.

As a result, disease risk perception may be opposite of scientific reality; unvaccinated individuals may instead 
feel less at risk of catching/spreading a disease against which they are unvaccinated than vaccinated individuals, and 
unvaccinated individuals may have stronger intention to engage in activities that carry a high risk of disease trans-
mission than vaccinated individuals. If this were the case, it suggests that the unvaccinated and unprotected feel and 
act more invulnerable to easily communicable diseases than the vaccinated. Individual choice may outweigh science 
communication in shaping disease risk perception.

In the current research, we ask: Do unvaccinated Americans feel less at risk of catching and spreading diseases 
against which they are unvaccinated than vaccinated Americans? Relatedly, do people who are unvaccinated 
have weaker intention to engage in activities that carry a high risk of disease transmission than those who are 
vaccinated?

We examined these questions in three surveys conducted on Americans in 2021. Studies were approved by 
the authors' ethical review boards and informed consent was obtained from all participants. In Study 1, American 
participants rated how worried they were about catching and spreading seasonal influenza. In Study 2, American 
participants rated how worried they were about catching and spreading and COVID-19 in several activities that 
carried a high risk of respiratory disease transmission (e.g., going to an indoor bar or nightclub where no mask is 
required). Study 3 replicated Study 2 but also asked American participants to indicate how strongly they intended to 
engage in these risky activities if invited. In all studies, participants (total N = 1446) indicated their current vaccination 
status. We report how we determined our sample size, all data exclusions (if any), all manipulations, and all measures 
in the study. All preregistrations, materials, data, and analysis code can be found at https://osf.io/73qn2/?view_
only=508b1afe15c54642b7f0a4f7180c79b6. See the Supporting Information S1 for more details about participant 
recruitment, additional measures, and additional analyses.

2 of 10

 17519004, 2023, 7, D
ow

nloaded from
 https://com

pass.onlinelibrary.w
iley.com

/doi/10.1111/spc3.12749, W
iley O

nline L
ibrary on [09/08/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://osf.io/73qn2/?view_only=508b1afe15c54642b7f0a4f7180c79b6
https://osf.io/73qn2/?view_only=508b1afe15c54642b7f0a4f7180c79b6


HAUSER and MEIER

2 | STUDY 1

Study 1 assessed whether risk perception of seasonal influenza is skewed by vaccination status. Participants reported 
how worried they were about catching and spreading seasonal influenza and indicated their vaccination status. If 
beliefs are skewed by choices, then unvaccinated individuals should perceive themselves to be at less risk of catching 
and spreading the flu than unvaccinated individuals.

2.1 | Method

2.1.1 | Participants

We sought an N over 350 in order to surpass 80% power for detecting an effect size between independent groups of 
d = 0.3, which we deemed to be the smallest effect size of interest (Faul et al., 2007). We recruited a sample of 393 
participants from Prolific Academic (29% men, 70% women, <1% non-binary, <1% agender; age range 18–78; 32% 
vaccinated against influenza and 68% not vaccinated against influenza).

2.1.2 | Materials and procedure

On 3 November 2021, participants were directed to an English-language online survey where they answered two 
questions related to their perceived risk of influenza. One question focused on their perceived risk of contracting 
the flu (i.e., “How worried are you about contracting influenza or the flu?”) and the other question focused on their 
perceived risk of spreading the flu (i.e., “How worried are you about inadvertently spreading influenza or the flu?”). 
Both questions were answered on a 7-point scale (1 = not at all worried to 7 = extremely worried). The responses 
were strongly correlated (r = 0.65, p < 0.001), so we computed an average flu risk perception (M = 3.42; SD = 1.41).

Participants also reported if they had been vaccinated against the flu this year (forced choice: no or yes). After 
completing the questionnaire, participants were debriefed and compensated.

2.2 | Results and discussion

Vaccination status predicted flu risk perception, t(391) = 3.61, p < 0.001, d = 0.39, 95% CI for the mean group 
difference [0.3, 0.8]. As shown in Figure 1, despite being more at risk of contracting/spreading the flu, unvaccinated 
participants perceived themselves to be less at risk of contracting/spreading it (M = 3.25; SD = 1.38) compared to 
vaccinated participants (M = 3.79; SD = 1.42).

3 | STUDY 2

Study 2 examined the generalizability of the effect. Study 1 focused on seasonal influenza and, in Study 2, we assessed 
whether unvaccinated individuals perceived less risk of COVID-19 than vaccinated individuals.

3.1 | Method

3.1.1 | Participants

We sought an N over 350 in order to surpass 80% power for detecting an effect size between independent groups 
of d = 0.3, which we deemed to be the smallest effect size of interest (Faul et al., 2007). We recruited a sample 
of 453 participants from CloudResearch's Approved List of Amazon Mechanical Turk workers (Hauser et al., 2022). 

3 of 10
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HAUSER and MEIER

Demographic breakdown is as follows: 47% men, 53% women, <1% non-binary; age range 18–76; 61% fully vacci-
nated against COVID-19, 5% partially vaccinated, 34% unvaccinated.

3.1.2 | Materials and procedure

On 3 June 2021, participants were directed to an English-language online survey. They first read a paragraph about 
the COVID-19 pandemic that either metaphorically described it as a battle, metaphorically described it as a wild-
fire, or described it using literal language (randomly assigned between subjects). This manipulation had no effect 
on risk perception, nor did it interact with vaccination status, so it will not be discussed further. See https://osf.
io/73qn2/?view_only=508b1afe15c54642b7f0a4f7180c79b6 for more details.

Participants then read five activities (order randomized) that carried substantial risk of COVID-19 transmission 
as identified by the CDC (CDC, 2021c):

 -  going over to a trustworthy friend's house for dinner indoors, wearing no mask and staying physically distant from 
them;

 -  visiting an elderly friend or elderly relative indoors in their home for an afternoon, wearing a mask and staying 
physically distant from them;

 -  taking a cross-country flight where every seat is filled and you and all of the other passengers are wearing masks;
 -  eating with friends indoors at a restaurant, wearing no mask while seated and staying physically distant from other 

parties;
 -  going to an indoor bar or nightclub with friends, where no mask is required at your table.

For each activity, participants rated how worried they were about catching COVID-19 in this situation on a seven 
point unipolar scale (1 = not at all worried; 7 = extremely worried) and how worried they were about inadvertently 
spreading COVID-19 in this situation on a seven point unipolar scale (1 = not at all worried; 7 = extremely worried).

4 of 10

F I G U R E  1   Perceived risk of influenza by vaccination status in Study 1. Width of violin plot denotes frequency 
of responses at mean risk level. Gray boxes denote interquartile ranges: 25th, 50th, and 75th percentile responses 
corresponding to the bottom, middle, and upper horizontal lines, respectively.
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HAUSER and MEIER

Finally, participants completed a comprehension check and indicated their vaccination status from the following 
options: I am fully vaccinated against COVID-19; I am partially vaccinated against COVID-19; I am not vaccinated 
against COVID-19. The study did not specify the difference between “fully vaccinated’ and ‘partially vaccinated.” 
However, this study was conducted in June of 2021, and during this phase of the COVID-19 pandemic, booster doses 
(i.e., third doses of Pfizer or Moderna) had not yet been made available to the American public (U.S. FDA, 2021). The 
popular convention at the time was that a person in America was “fully vaccinated” after having received two doses 
of Pfizer or Moderna and was “partially vaccinated” if they had received just one dose and not yet had their second 
dose.

After completing other demographic questions (gender, age, state of residence, etc), participants were debriefed 
and compensated.

3.2 | Results and discussion

Principal components analysis suggested the 10 ratings of worry about catching and spreading COVID-19 across 
activities all loaded positively onto a single factor. Thus, all ratings were averaged together to form a risk perception 
index (α = 0.96).

As shown in Figure 2, vaccination status predicted risk perception in Study 2, F(2, 450) = 20.53, p < 0.001, partial 
η 2 = 0.08 for the omnibus main effect. Unvaccinated Americans perceived less risk of catching/spreading COVID-19 
(M = 3.05, SD = 1.75) than did vaccinated Americans (M = 4.11, SD = 1.62), t(450) = 6.35, p < 0.001, d = 0.61, 95% 
CI for the mean group difference [0.7, 1.4] for the planned contrast of fully vaccinated versus unvaccinated groups. 
Despite being more at risk of contracting/spreading COVID-19, unvaccinated Americans perceive themselves to be 
less at risk of contracting/spreading the disease.

5 of 10

F I G U R E  2   Perceived riskiness of activities by COVID-19 vaccination status in Study 2. Width of violin plot 
denotes frequency of responses at mean risk level. Gray boxes denote interquartile ranges: 25th, 50th, and 75th 
percentile responses corresponding to the bottom, middle, and upper horizontal lines, respectively.
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4 | STUDY 3

Study 3 sought to replicate the effect from Studies 1 and 2 in a preregistered study on a new sample and with riskier 
behaviors. Additionally, Study 3 included a measure of risky behavior intention to assess whether unvaccinated indi-
viduals had stronger intention to engage in behaviors that carried a high risk of COVID-19 transmission.

4.1 | Method

4.1.1 | Participants

We sought an N over 200 in order to surpass 99% power for detecting an effect size between independent groups 
of d = 0.61, the effect size observed in Study 2 (Faul et al., 2007). We recruited a sample of 600 participants from 
Prolific Academic (45% men, 53% women, 2% non-binary, <1% preferred not to disclose; age range 18–73; 48% fully 
vaccinated against COVID-19, 5% partially vaccinated, 47% unvaccinated).

4.1.2 | Materials and procedure

On 15 June 2021, participants were directed to an English-language online survey. They first assessed five activities 
(order randomized) that carried substantial risk of COVID-19 transmission. These activities were similar to those used 
in Study 2 but modified to potentially carry even more risk of COVID-19 transmission. This modification was made 
to assess whether vaccination status predicted risk perception in unambiguously risky contexts. The items follow:

 -  going over to an unvaccinated friend's house for dinner indoors where no one will wear masks;
 -  visiting an unvaccinated elderly friend or elderly relative indoors in their home for an afternoon where no one will 

wear masks;
 -  taking a cross-country flight where every seat is filled and you and all of the other passengers not required to wear 

masks;
 -  eating with six unvaccinated friends indoors at a restaurant, wearing no mask while seated but staying physically 

distant from other parties;
 -  going to an indoor bar or nightclub with friends, where no mask is required.

For each activity, participants rated how worried they were about catching COVID-19 in this situation on a seven 
point unipolar scale (1 = not at all worried; 7 = extremely worried), how worried they were about inadvertently 
spreading COVID-19 in this situation on a seven point unipolar scale (1 = not at all worried; 7 = extremely worried), 
and how strongly they would intend to participate in this activity if invited on a seven point unipolar scale (1 = very 
little intention; 7 = very strong intention).

Finally, participants indicated their vaccination status from the following options: I am fully vaccinated against 
COVID-19; I am partially vaccinated against COVID-19; I am not vaccinated against COVID-19. After completing 
other demographic questions (gender, age, state of residence, etc), the survey ended and participants were debriefed 
and compensated.

4.2 | Results and discussion

Principal components analysis of risk ratings (worry about catching COVID-19 and worry about spreading COVID-19) 
in each activity and intent to engage in each activity suggested a two factor solution. All risk ratings loaded positively 

6 of 10
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HAUSER and MEIER

onto one factor, and all intent ratings loaded positively onto another factor. All risk ratings were averaged together 
to form a risk perception index (α = 0.96) and all intent ratings were averaged to form a behavioral intention index 
(α = 0.90).

As shown in Figure 3, Study 3 replicated the findings from previous studies. Vaccination status predicted risk 
perception, F(2, 597) = 26.42, p < 0.001, partial η 2 = 0.08 for the omnibus main effect. Unvaccinated Americans 
perceived less risk of catching/spreading COVID-19 (M = 3.45, SD = 1.86) than vaccinated Americans (M = 4.42, 
SD = 1.65), t(597) = 6.67, p < 0.001, d = 0.52, 95% CI for the mean group difference [0.7, 1.3] for the planned contrast. 
Despite being more at risk of contracting/spreading COVID-19, unvaccinated Americans perceive themselves to be 
less at risk of contracting/spreading the disease.

Do unvaccinated Americans also more strongly intend to engage in activities that carry a high risk of COVID-
19 transmission? As shown in Figure 4, vaccination status also predicted behavioral intentions, F(2, 597) = 32.39, 
p < 0.001, partial η 2 = 0.10 for the omnibus main effect. Unvaccinated Americans more strongly intended to engage 
in activities that carried a high risk of COVID-19 transmission (M = 3.95, SD = 1.77) than vaccinated Americans 
(M = 2.84, SD = 1.54), t(597) = 8.05, p < 0.001, d = 0.63, 95% CI for the mean group difference [0.8, 1.4] for the 
planned contrast. Despite being more at risk of contracting/spreading COVID-19 in these activities, unvaccinated 
Americans more strongly intend to participate in these activities than vaccinated Americans.

5 | GENERAL DISCUSSION

Is disease risk perception among the unvaccinated aligned with scientific reality, or is it skewed by choices? Evidence 
suggests the latter. Across three studies, unvaccinated Americans perceived less risk of diseases against which they 
were unvaccinated compared to their vaccinated counterparts. Further, Study 3 demonstrated that Americans who 

7 of 10

F I G U R E  3   Perceived riskiness of activities by COVID-19 vaccination status in Study 3. Width of violin plot 
denotes frequency of responses at mean risk level. Gray boxes denote interquartile ranges: 25th, 50th, and 75th 
percentile responses corresponding to the bottom, middle, and upper horizontal lines, respectively.
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HAUSER and MEIER

were unvaccinated against COVID-19 had stronger intention to engage in activities that carried a high risk of trans-
mitting COVID-19 compared to their vaccinated counterparts. Overall, those who choose to be the most vulnerable 
to disease feel and act the least vulnerable. One's motivation to make the correct choice is often outweighed by one's 
motivation to see their choice as correct (Festinger, 1957).

The current findings imply that educating the public about the benefits of vaccines or the risks of remaining 
unvaccinated may not be sufficient means for increasing vaccine uptake in the hesitant. Many public health insti-
tutions endorse an ‘educate and encourage’ approach to increasing vaccine uptake. For instance, the World Health 
Organization suggests that increasing vaccine accessibility (e.g., making it available for those who want it), combined 
with information campaigns, are the key to encouraging vaccination uptake for COVID-19 and other diseases in 
general (WHO, 2021). The implicit assumption is that educating and encouraging the public will improve public 
health by accurately calibrating disease risk perception; unvaccinated individuals will learn that they are vulnerable, 
encouraging them to seek vaccination. However, we find that despite ample science communication and education 
opportunities, unvaccinated individuals actually feel and act less vulnerable to the diseases they are unvaccinated 
against than vaccinated individuals. Risk perception is opposite of scientific reality, likely swayed more by choices 
than by facts. Messages that focus on risk alone may not accurately calibrate risk perception.

One caveat to the current findings is that the choice to be unvaccinated must be a free choice. People are not 
motivated to rationalize choices they were forced or coerced to make (Linder et al., 1967). Likewise, we expect our 
findings to only apply to populations for whom vaccinations are plentiful and available. Some people may be unvacci-
nated not by choice but rather because of a lack of availability of vaccines or lack of opportunities to get vaccinated. 
We do not expect our results to generalize to this population; people only rationalize choices they make freely.

Hesitancy to be vaccinated in general occurs for a number of reasons (e.g., political influences, media influences, 
individual differences, implicit and explicit attitudes; Dubé et al., 2013; Hornsey et al., 2018; Howell et al., 2022). 
The current results suggest that for those who choose to be unvaccinated, risk perception is skewed. This faulty 

8 of 10

F I G U R E  4   Intention to engage in risky activities by COVID-19 vaccination status in Study 3. Width of violin 
plot denotes frequency of responses at mean intention level. Gray boxes denote interquartile ranges: 25th, 50th, 
and 75th percentile responses corresponding to the bottom, middle, and upper horizontal lines, respectively.
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HAUSER and MEIER

risk perception could be both a cause and a consequence of vaccine hesitancy. Overall, those who choose to be the 
most vulnerable to disease feel and act the least vulnerable. Science communication, public health campaigns, facts, 
fear appeals, etc may not be enough to accurately calibrate risk perception of unvaccinated individuals because they 
fail to account for the power that choosing to be unvaccinated has on lessening the perceived risk of catching and 
transmitting diseases.
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