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perceptions in the USA

Maja Graso

ABSTRACT

Individuals unvaccinated against COVID-19 (C19)
experienced prejudice and blame for the pandemic.
Because people vastly overestimate C19 risks, we
examined whether these negative judgements could

be partially understood as a form of scapegoating (ie,
blaming a group unfairly for an undesirable outcome)
and whether political ideology (previously shown

to shape risk perceptions in the USA) moderates
scapegoating of the unvaccinated. We grounded our
analyses in scapegoating literature and risk perception
during C19. We obtained support for our speculations
through two vignette-based studies conducted in the
USA in early 2022. We varied the risk profiles (age,
prior infection, comorbidities) and vaccination statuses
of vignette characters (eg, vaccinated, vaccinated
without recent boosters, unvaccinated, unvaccinated-
recovered), while keeping all other information constant.
We observed that people hold the unvaccinated (vs
vaccinated) more responsible for negative pandemic
outcomes and that political ideology moderated these
effects: liberals (vs conservatives) were more likely to
scapegoat the unvaccinated (vs vaccinated), even when
presented with information challenging the culpability of
the unvaccinated known at the time of data collection
(eg, natural immunity, availability of vaccines, time since
last vaccination). These findings support a scapegoating
explanation for a specific group-based prejudice that
emerged during the C19 pandemic. We encourage
medical ethicists to examine the negative consequences
of significant C19 risk overestimation among the public.
The public needs accurate information about health
issues. That may involve combating misinformation that
overestimates and underestimates disease risk with
similar vigilance to error.

The development of effective vaccines has
helped reduce COVID-19 (C19) mortality,
particularly among individuals over 50 years of
age.! * In response, public health experts have
strongly encouraged people of all ages to protect
themselves, their fellow citizens and their soci-
ety’s healthcare systems by getting vaccinated. The
widely communicated benefits of vaccinations led
many people to view them as the way out of the
pandemic. However, such emphasis on C19 vacci-
nation as critical to pandemic mitigation efforts
also created a social situation in which those who
remained unvaccinated faced prejudice’ and were
criticised for placing others’ lives at risk, contrib-
uting to overwhelming healthcare systems and being
partly responsible for prolonging restrictions of
various forms.* These individuals also experienced
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hostile sentiments and public shaming,’ loss of
employment and denial of access to normal social
life,’ calls to deny them medical care” and even cele-
brations of their deaths on websites such as sorry-
antivaxxer.com.

The present research examines whether the
general prejudice against the unvaccinated® is
perceived by observers as being warranted. One
could argue that it is. Those who take this posi-
tion can claim that C19 remains a serious threat to
health, thus framing non-compliance as a form of
social deviance that compromises efforts to control
the virus. From this perspective, hostile reactions
against the unvaccinated are not primarily intended
to discriminate against them, but are a morally
defensible application of social control methods
for the collective benefit of society.® * Indeed, the
internet site that featured unvaccinated people’s
deaths claims to have a prosocial purpose of
deterring others from spreading misinformation on
social media.

From another perspective, however, treating the
unvaccinated as a uniquely responsible public health
threat is not justified by the severity of the threat
C19 poses and the effectiveness of C19 vaccines.
It also has problematic ethical implications. One
outcome of categorizing the unvaccinated as socially
deviant and applying pressure to induce compliance
is scapegoating, a practice that emerges in threat-
ening or deeply uncertain situations.'” Scapegoating
is generally defined as blaming an individual or a
group of people who are not necessarily and solely
responsible for an undesirable outcome.'®™"* Once
culprits are identified, blame becomes easier to
assign and those recipients become seen as unde-
serving of respect or humanity.

We examine whether negative sentiments
towards the C19 unvaccinated can be considered
a form of scapegoating (vs a protective response
against social deviants). To be clear, we make no
attempt to identify a threshold after which any
social threat becomes sufficiently dangerous to
justify punishment or ostracism of those who
do not comply with widely endorsed mitigation
measures. However, because perceptions of what
is harmful can vary and, if erroneous, can lead
to suboptimal actions,'* we call attention to how
negative judgements can be misdirected. Specifi-
cally, because C19 represents a highly uncertain
situation," and there is evidence that people over-
estimate C19 risks,'®"® the ill will directed against
the unvaccinated could lead to unjustified blaming
of people who are not as much of a threat to public
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CHALLENGING THE ASSUMPTION THAT THE UNVACCINATED
DESERVE BLAME

Consider the two most widely communicated benefits of vacci-
nations: protecting one’s self and others. C19 disproportionally
impacts the elderly and those with severe comorbidities such as
obesity, heart disease and cancer.'”® The age distribution of the
virus and the role of comorbidities were well known from early
data from Wuhan, China.** According to these data sources, an
unvaccinated person who is not vulnerable to getting seriously ill
from C19 due to their age and general fitness (eg, a person under
the age of 50 without major comorbidities) has a generally low
likelihood of becoming severely ill and burdening the hospital
system, even if they do become infected (under 1%).

Of course, self-protection is not the only benefit of vaccines. Even
if the vaccinated person is not at high risk of getting seriously ill,
they may reduce their chances of passing the virus on to somebody
who is.?” This rationale has been a common moral justification for
mandating vaccination in general.”® Yet, as early as mid-2021, it was
known that C19-vaccinated individuals could acquire an infection
and transmit the virus to others.”’>* At the height of their infec-
tion, both vaccinated and unvaccinated individuals have similar
viral loads,” though vaccination may expedite the clearance of the
virus.*® The effectiveness of the primary vaccination series as well as
boosters decreases over time.”® ** Subsequent variants of concern in
2021, notably Delta and Omicron, also reduced aspects of vaccine
benefits.”” Moreover, there has been ambiguity about the benefits
versus risks of C19 vaccination for low-risk groups,® especially chil-
dren and young people under 30 years old.*®

Finally, the added benefits of vaccination for those who have
already had a C19 infection have also been the subject of debates
and consideration.’”** Unlike the USA, European Union coun-
tries recognised the protective benefits of natural immunity in
2021* and did not require those with a prior infection to get
vaccinated, at least for a period of time (eg, 90 or 180 days).
Recent reviews have since confirmed what was known early
during the pandemic: a prior infection confers significant natural
immunity against reinfection and severe disease.*'™’

Regardless of the reasons why the unvaccinated should not
be blamed for prolonging the pandemic, public sentiment in
2021 and 2022 was decidedly hostile towards them *=° ** and
in support of mandating vaccinations for all.* Further reason
to suspect that blaming the unvaccinated for prolonging the
pandemic may be unwarranted is based on the actual risks
posed by C19. Consider data showing how people’s estimation
of C19-related risks was disproportionally greater than what
the available evidence indicated.'” '™ As we report below, these
perceptions were not uniformly distributed across populations.
Numerous independent polls and studies from 2020 and 2021
show that people differed greatly in their C19 risk estimates, and
these differences can be partly traced to political ideology.

C19 RISK ESTIMATION AND POLITICAL IDEOLOGY IN THE USA
Political ideology may influence scapegoating of the unvacci-
nated for two reasons. First, liberals are more likely to show
greater concern over C19 than conservatives. Liberals are more
likely to comply with C19 restrictions, get vaccinated, and reject
conspiracy theories that devalue the threat posed by C19.'8 5%
Liberals also view those who do not conform to the existing
mandates as more harmful and impure.>*

Second, representative polls done prior to data collection
suggest that liberals were more likely to overestimate C19 risks.
A Franklin Templeton-Gallup Economics of Recovery Study
conducted in the second half of 2020 asked US residents to

estimate the percentage of C19 infections that result in hospi-
talisation (the correct number at the time was between 1% and
59"%). The poll showed that around 41% of Democrats (and
28% of Republicans) estimated this rate to be 50% or higher,
and more Republicans (26%) than Democrats (10%) estimated
the hospitalisation rate correctly at 1%-5%."" A Gallup poll
conducted in August (2021) showed that 41% of Democrats
(vs 22% of Republicans) estimated that the unvaccinated have
50%+ chance of being hospitalised. When estimating the risk
for the vaccinated individuals, the pattern reversed such that
42% of Democrats (vs 33% of Republicans) reported the risk to
be below 1%."” Finally, a Rasmussen national survey conducted
in January 2022%° documented that nearly half of Democrats
(48%) thought that the governments should be able to fine or
imprison individuals who publicly question the efficacy of the
existing C19 vaccines on social media, news or other publica-
tions (vs 14% of Republicans and 18% of unaffiliated voters).

Beliefs that go unexamined or are not updated when
confronted with new information can have a darker, maladap-
tive side.' %¢ Thus, there is a potential for undesirable social
consequences arising from liberals’ (relative to conservatives’)
elevated concern about C19. Liberals’ greater likelihood to over-
estimate C19 risks and the moral importance they assign to C19
mitigation®” could increase their animus towards the unvacci-
nated, as evidenced by scapegoating.

PRELIMINARY EMPIRICAL EVIDENCE FOR SCAPEGOATING

We sought to better understand the predictors of negative judge-
ments about the unvaccinated individuals. Based on the theoretical
foundation and information available at the time of data collection
in early 2022, we tested the following hypotheses. First, we expected
that people would be more likely to scapegoat an unvaccinated (than
a vaccinated, or unvaccinated-recovered individual). We expected
this effect to emerge regardless of proportionate risk considerations
that would suggest that scapegoating of the unvaccinated individual
is unwarranted (ie, age, comorbidities, timing and history of vacci-
nation or prior infection). Second, we examined whether liberals
would be more likely to scapegoat the unvaccinated (relative to the
vaccinated) individual than conservatives.

In early 2022, we conducted two vignette-based studies, where
we asked US participants to evaluate the characters of different
risk profiles. We summarise the design and provide the results
highlights below, but we direct our readers to online supple-
mental file 1 (supplementary online material, SOM) for detailed
statistical reporting, analyses and complete materials. SOM also
includes a preliminary study.! We declare no competing inter-
ests. We make our data available here: https://osf.io/vjur3/?view_
only=88291782e6124c9b81f66db3c8bd8745 (ref**; data set).

Study 1: are people more likely to scapegoat the
unvaccinated (vs vaccinated) regardless of the risk factors?
Our first study asked participants to evaluate four fictional char-
acters with varying risk profiles and vaccination statuses. Two
low-risk characters were Katy 21 and Mark 38 who had no
comorbidities. According to data available at the time,!7¢ 31
their risks of hospitalisations and deaths were below <1%.
Two high-risk characters were Mary (78, no comorbidities) and
Richard (53, severe comorbidities). According to same sources,

The preliminary study was similar to study 1, except it did not include
the unvaccinated-recovered condition. We observed the same patterns as
those reported here (see SOM for complete descriptions).
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Table 1

condition (vaccinated, unvaccinated, unvaccinated-recovered)

Study 1 means: scapegoating and participant estimates of C19 risks (hospitalisation, dying and non-recovery) by character and vaccination

Risk estimates

Vaccinated condition

Unvaccinated condition

Unvaccinated and recovered

Character (age, risk profile) Measures %* Mean Mean Mean
Katy (21, low) Scapegoating 1.52 3.24 3.15
Hospitalisation <1 13.71 28.40 23.69
Dying <1 6.37 16.19 13.08
Non-recoveryt NA 7.12 16.95 13.79
Mark (38, low) Scapegoating 1.21 3.04 2.68
Hospitalisation <1 12.02 31.72 27.78
Dying <1 6.73 18.39 15.81
Non-recovery NA 7.48 18.64 15.72
Mary (75, high) Scapegoating 1.26 3.40 2.82
Hospitalisation <20 32.06 57.68 42.15
Dying <10 20.49 38.86 27.41
Non-recovery NA 19.79 36.10 27.58
Richard (53, high) Scapegoating 1.67 3.43 3.15
Hospitalisation ~5 38.75 64.39 45.99
Dying <10 24.52 42.31 30.40
Non-recovery NA 23.26 41.82 29.75

*Age-stratified severe and fatal C19 outcome estimates by the character in the prevaccination era (2020). Estimate ranges are conservative values based on several sources
available at the time of data collection.’®26? All of these risks would be substantially lower in January 2022 when the experiment was conducted due both to vaccination and
natural immunity. The Centers for Disease Control and Prevention (CDC) estimated that more than 40% of adults aged 18-49 had had a prior C19 infection at this time, while

slightly less than 70% had been vaccinated.”®
tWe do not estimate the chances that the character will never recover.
C19, COVID-19; NA, not available.

their risks of hospitalisations were below 20%, and risks of
dying were below 10%.

Participants read all four character descriptions. Each character
was either: (a) fully vaccinated (ie, three doses); (b) unvaccinated; or
(¢) unvaccinated but recovered from a past infection of C19 which
they contracted before vaccines were available to them. We measured
scapegoating using a previously established assessment'". Specifically,
we asked participants to indicate on a scale from 1=not at all to
6=verymuch the extent to which the character is: (1) to be blamed
for the effects of hospital staff shortages, (2) at fault for C19 deaths
and hospitalisation and (3) guilty of severely jeopardising his/her
community’s public health. We also asked participants to estimate
the likelihood that the character will: (1) be hospitalised for severe
illness, (2) die and (3) not recover.

The results are based on 570 American residents recruited through
Mechanical Turk (MTurk; Mage=40.22, SD=12.65, 43% men).
Results highlights are presented in table 1 and figure 1; detailed anal-
yses backing all of our conclusions are presented in the SOM.

We observed that people were more likely to scapegoat the
unvaccinated or unvaccinated-recovered (vs vaccinated) char-
acter, regardless of their risk profiles. Participants also consis-
tently overestimated the chances that a low-risk character would
be hospitalised, die or never recover from C19 (a proxy for
postviral syndrome, long COVID®?) regardless of their vaccina-
tion status, thus supporting our speculation that the blame of
the unvaccinated is disproportional. Conservatives were equally
unlikely to scapegoat all characters, while liberals were more
likely to scapegoat the unvaccinated ones, including the one who
was unvaccinated-recovered (figure 1).

Study 2: are people more likely to scapegoat the low-
risk unvaccinated (even if contrasted against a low-risk
vaccinated person who is not up to date)?

In our second study (February 2022), we asked 193 participants
from MTurk (Mﬂge=39.19, SD=12.44, 47.4% men) to evaluate

a 28-year-old, low-risk male character who is ‘in general, fit,

healthy, and enjoys spending as much time outdoors as he can.

He spends most of his work time outside by himself’. Partici-

pants were randomly assigned to a condition in which the char-

acter has either:

A. ‘contracted COVID-19 in May of 2021 (around the time
when he was eligible to receive his vaccine). He did not seek
medical attention, and he recovered fully’, or

B. ‘received two doses of the COVID-19 vaccine in May of
2021 when he was eligible to get it (he does not plan on
getting a booster)’.

Being unvaccinated for more than 6 months, both characters
may pose a risk of transmission as the benefits of prior infection
and vaccination both wane.** We relied on the same measures
we used in study 1 except we used a longer, eight-item version of
scapegoating (o= 0.98).

We observed that people were more likely to blame the unvac-
cinated but recovered low-risk character (see table 2) and that
this effect was associated with the same political ideology effects
from our previous study (ie, liberal individuals were more likely
to scapegoat the unvaccinated-recovered vs vaccinated than
conservatives; see figure 2).

GENERAL DISCUSSION

We examined whether the animosity that people showed
towards the unvaccinated during the C19 pandemic could be
partly understood as scapegoating (as opposed to a reasonable
response to a person’s culpability). We supported our theoretical
predictions in two empirical studies and one pretest conducted
in early 2022. We relied on vignettes about characters with
different profiles, where all information except vaccination
status was held constant. Our results showed that people judged
the unvaccinated (vs vaccinated) individuals as more respon-
sible and blameworthy for overwhelming the healthcare system,

Graso M, et al. J Med Ethics 2023;0:1-7. doi:10.1136/jme-2022-108825
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Effect of Target Character's Vaccination Status
on Scapegoating by Political Orientation

Participants YVoted for Trump (Conservative)

A -

u.v =
1 1

Covid-l 9 Scapegoating

Participants Voted for Biden (Liberal)

RLLm ered and Unvaccinated Fully Vaccinated Recovered and  Unvaccinated Fully Vaccinated
Unvaccinated Unvaccinated
Condition

Figure 1
scapegoating (aggregate of all characters).

jeopardising public health efforts and prolonging the pandemic.
Importantly, these judgements emerged even for characters who,
according to scientific evidence available at the time, were at
exceedingly low risk of hospitalisations and who had recovered
from a prior infection when vaccines became available (study
1). We also found these effects when the low-risk unvaccinated-
recovered character was contrasted against a counterpart who
was vaccinated more than 6 months ago (study 2). On average,
the participants’ ratings for the vaccinated characters fell in the
lower range, while ratings of the unvaccinated characters fell
within the middle range of the scapegoating scale (ie, suggesting
moderate levels of blame). Finally, we observed that liberals were

Study 1: interaction between political orientation and vaccination status condition on COVID-19 (C19)

more likely than conservatives to blame the unvaccinated (vs
vaccinated) characters.

Recall that what makes blame assignment a form of scape-
goating (vs a justified response to a social threat) is that it is driven
by fear or based on unfounded or inaccurate facts.*? 1 3 3 ¢4 e
provide evidence that the scapegoating of the unvaccinated was
not grounded in available empirical facts, but a miscalibration of
risk. Our evidence for this is that while participants recognised
that the elderly and people with severe comorbidities were at
higher risk of hospitalisations or deaths (vs low-risk characters),
they consistently overestimated the risks of C19, especially for
the unvaccinated people who are not in a known high-risk group.

Table 2 Study 2: Descriptive statistics and T test results.

Dependent variable and condition M SD T Df P 95%Cl

Scapegoating Vax 1.58 1.06 -7.80 191 <0.0001 (-1.93 to -1.15)
U-R 3.13 1.64

Risk of Hospitalisation* % Vax 16.59 18.30 -4.63 191 <0.0001 (-22.09 to -8.78)
U-R 32.02 27.36

Risk of Death* % Vax 6.88 14.76 -3.78 190 <0.0001 (—17.40 to -5.36)
U-R 18.26 25.76

Risk of Non-recovery* % Vax 8.21 15.92 -3.75 191 <0.0001 (—18.60 to —5.66)
U-R 20.34 27.70

Vax = vaccinated for C19 six months ago (without booster); U-R = unvaccinated/recovered from C19 six months ago. Scapegoating was assessed on a scale from 1 (not at all) to

6 (very much).

*According to data available in 2022, the chances that a 28-year old fit and healthy man who was unvaccinated and had never been infected with C19 before would get
seriously ill or die if he contracts C19 was < 1% (also see Table 1 notes for additional citations).
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Effect of Target Character's Vaccination Status
on Scapegoating by Political Orientation

Participants Voted for Trump (Conservative)

Covid-19 Scapegoating
< +

N

Recovered and
Unvaccinated

Vaccinated

Participants Voted for Biden (Liberal)

Recovered and
Unvaccinated

Vaccinated

Condition

Figure 2 Study 2: interaction between political orientation and vaccination status condition (vaccinated/not boosted vs

unvaccinated/recovered) on scapegoating.

These inaccurate risk estimates comport with results from repre-
sentative sample-based studies available at the time.'” "* *° The
final contributing factor to misperceptions, and another indica-
tion of scapegoating, was the failure to consider the protective
effects of prior infection, which were known according to the
evidence available at the time of our data collection.***

IMPLICATIONS FOR MEDICAL ETHICS, SCIENCE
COMMUNICATIONS AND IDEOLOGICAL DIVISIONS

Humans often react to threats by applying generalisations driven
by a miscalibration of risks, selective information retrieval or the
unwillingness to update beliefs based on new information.'* %
Our data provide evidence that these processes led some people
to use a single piece of information—vaccination status—as a
heuristic for making judgements about the culpability of indi-
viduals, regardless of whether or not they are statistically at risk
of needing care, pose a grave threat to others, have recovered
from the virus and whether the vaccinated individuals have not
been boosted for many months. These overgeneralisations and
the resulting scapegoating are not without social and ethical
implications.

One social consequence is that scapegoating can subject
people to ostracism, discrimination and, in extreme cases, even
violence and persecution.’® 1 13 ¢ ¢ Yhile we did not seek to
document these consequences in our studies, scapegoating risks
reinforcing public attitudes that may be based as a justification
for discrimination. For instance, multiple policies were imple-
mented in the USA to pressure individuals to get vaccinated,
including employer mandates and vaccine passports. Although
widely supported,* these policies did not consider the protec-
tive effects of prior infection or the age-based risk distribution
of severe disease outcomes. There is some evidence that they
generated adverse societal consequences, such as reactance, and
increased vaccine scepticism and social polarisation,® among

others. Therefore, because the C19 pandemic showed how the
public’s understanding of health information could impact social
cohesion, we strongly recommend that the medical community
considers the downstream and negative impacts of presump-
tively well-intentioned guidelines.

Second, scapegoating implies that the blame is either unde-
served or disproportional. Thus, we encourage public health
researchers, practitioners and science communicators to consider
the implications of relying primarily on fear-based approaches to
mitigating the harms caused by C19.% For example, if 35% of
US adults believed that at least half of C19 infections require
hospitalisation,® it suggests a significant health communication
failure. A result is that it can lead people to turn against and
blame each other when doing so is not justified by available facts,
which may not have been adequately presented to the public. We
submit that a relevant ethical question that public health officials
should debate is whether it is morally obligatory for them to
correct misinformation regardless of whether it overestimates or
underestimates of C19 risk.

Third, our findings also show the impact of citizens’ political
ideology on scapegoating. We did not test the sources of liberals’
greater likelihood to scapegoat the unvaccinated individuals,
but we encourage further investigation of whether media expo-
sure could be a contributing factor. Just as conservative media
and politicians are culpable for misinformation leading people
to underestimate certain C19 risks,*® ®” it is possible that liberal
outlets introduced misinformation in the opposite direction. For
instance, Rachel Maddow of MSNBC, an outlet with a decidedly
liberal audience,®® noted in March 2021: ‘Now we know that
the vaccines work well enough that the virus stops with every
vaccinated person.”® However, this claim was not possible to
make at that time,”® nor was it true. The original clinical trials
did not test for effectiveness on transmission.”' Early evidence,
and reasonable deduction from the research in vaccinology
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and virology, suggested that the vaccines would not fully stop
transmission. By April 2021, more than 10000 vaccine break-
through infections had been officially reported across the USA (a
substantial undercounting), 10% of which had been hospitalised
and 2% of which had died.”* An outbreak investigation by the
Centers for Disease Control and Prevention in July 2021 found
that 74% of cases linked to a summer event in Massachusetts
were vaccinated and most were symptomatic.”® Therefore, we
argue that it is important to correct the dubious claims made by
both sides of the political spectrum, as both may distort risk and
fuel polarisation.

LIMITATIONS AND FUTURE DIRECTIONS

Our study has limitations that must be acknowledged. First,
because there is some between-country variation in antipathy
towards the unvaccinated,’ it is unclear whether our findings
would replicate in a non-US sample or in samples other than
MTurk that tend to have more liberal than conservative partic-
ipants. Second, we caution researchers to interpret our results
and our assumptions based on the time period during which we
conducted this study (January and February 2022) and, if repli-
cating our relationships, use updated information. Third, we
only assessed scapegoating judgements and we did not document
behaviour towards the unvaccinated. Fourth, our findings are
specific to the context of C19 vaccinations and are not meant to
draw any inferences about vaccinations in general (eg, influenza
or routine childhood vaccinations; see Giubilini et al.”*). Fifth,
while many of our observed risk estimates align with the data
from representative samples collected at the same time, individ-
uals’ risk estimations can be notoriously inaccurate and often
unstable.' Future research should continue investigating the
relationship between C19 risk estimation and social outcomes
using a wider variety of risk indicators. Finally, no scientific
study could ever determine the point—if any—at which punish-
ment of social deviants or scapegoating unvaccinated people is
morally or socially justifiable.
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Pretest

Participants and Procedure

We recruited 400 participants from Amazon Mechanical Turk (MTurk) to complete a
study on C19 attitudes. 397 (M, = 39.77, SD = 12.83, 45.6% identified as men) participants
completed the survey and met inclusion criteria by passing the attention check questions
embedded in the survey (sample item: “Please select neither”). This study was a preliminary test
of our hypotheses specified in the main manuscript, and therefore the target sample size was
based on a heuristic cut-off to obtain at least N = 80 to 100 in each cell for the proposed main
effects (i.e., main effects of vaccination status). A power analysis based on G¥*Power suggested
that the final sample size could, with 90% power, detect a small effect size r of .14 - .15.

We created four different characters that varied in their risk profiles. We manipulated
each character’s vaccination status such that they were either vaccinated or unvaccinated (see the
end of this document for complete wording). Two of the characters were considered to be at high
risk of getting seriously ill from contracting C19 (Mary, a 75-year-old retiree, and Richard, a
sedentary 53-year-old with severe comorbidities) and two characters were in relatively lower risk
groups (Mark, a healthy 38-year-old who works outdoors, and Katy, a fit 21-year-old
undergraduate). Our low- and high-risk labels were guided by several sources available at the
time of data collection [1-9].

We used a between-subjects design to test our hypotheses. Participants were randomly
assigned to one of the eight scenarios (one of the four characters based on the character’s risk
profile and one of the two versions of being either vaccinated or unvaccinated). As we show in
our subsequent analyses, we collapsed two high risk characters (Mary and Richard), and two low

risk characters (Katy and Mark) into high and low risk categories, respectively.
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Measures!

Scapegoating. After reading about the character, participants responded to a 6-item
measure on scapegoating adapted from Rothschild et al. [10]. Participants indicated whether they

¢

thought the character “is responsible for overwhelmed healthcare systems”, “is to be blamed for
the effects of hospital staff shortages”, “is at fault for C19 deaths and hospitalization”, and “is
guilty of severely jeopardizing his/her community’s public health”, “should be punished for
prolonging the pandemic”, and “is at fault for putting people’s lives at risk.”, (1 = Not at all
responsible, 6 = Very much responsible*). We created a composite score by averaging these six
items (a = .97).

Perception of Risk (if contracted C19). Participants rated each character’s perceived
likelihood of: 1) being hospitalized, 2) dying, and 3) non-recovery if the latter contracted C19.
They responded using a slide bar, with 0 = practically zero and 100 = almost certain. We view
the three items as indicators of the general perceived risk of C19 to the character. To simplify the
subsequent reporting of the general relationship between conditions and risk estimation, we
collapsed the three items into a single indicator of perceived aggregate risk. The three items had

high internal consistency (a = .93). Our conclusions remained unchanged if we split the analysis

for each sub-index of risk perception.

! Participants also evaluated additional assessments for exploratory purposes (e.g., perceived character morality,
trust in science, and communal narcissism). We do not report the results due to their exploratory nature, but our data
is available on OSF.

2 Due to an error, some participants saw anchors that stated 1 = not at all responsible to 6 = very much responsible,
which is not appropriate for the item ‘is guilty of severely jeopardizing his/her community’s public health. As we
show below, we correct this issue in the next study by ensuring that all anchors that state: 1 = not at all to 6 = very
much.
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Results

Table 1 reports the basic descriptive statistics and ¢ test results showing the difference in

risk perceptions and scapegoating as a function of the character’s vaccination status.
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Table 1
Pretest: Descriptive Statistics and T Test Results
Mark - Low Risk
DV and Condition N M SD C‘;h;“ ¢t 4 p 95% CI
' Vax 1 119 58 805 97 <0001 [-2.65,-16]
Scapegoating 1.63
No 57 332 1.64
Risk of Vax 42 13.02 15.81 567 9% <0001 [-38.4, -
Hospitalization % 1.16 18.48]
ospriatization 7o No 56 41.46 2945
-423 97 <.0001 [-2943, -
Risk of Death % Vax 42 8.21 1233 g6 10.63]
No 57 28.25 28.79
Risk of Non- Vax 41 12.12 23.40 -309 96 0030 [-28.03, -
po 0.63 6.11]
recovery 7 No 57 29.19 29.25
Katy — Low Risk
o Cohen’
DV and Condition N M SD sd t df P 95% CI
S i Vax 50 1.56 97 1.32 -6.51 98 <0001 [-2.21,-1.17]
capegoating No 50 325 1.56
Risk of Vax 50 1048 14.01 101 499 97 <0001 [_132 g g]’ .
Hospitalization % No 49 35.18 3202
064  -316 97 <0001 [-22.05, -
Risk of Death % Vax 50 6.56 1401 5.04]
No 49 20.10 26.79
Risk of Non- Vax 50 5.38 11.50 067 -331 97 0010 [_2514759]’ )
recovery % No 49 19.00 26.67
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Richard - High Risk
o Cohen’
DV and Condition N M SD sd daf ) 95% CI
S . Vax 46 1.59 1.00 1.07 -5.31 98 <.0001 [-1.87,-.85]
capegoating No 54 295 148
Risk of Vax 46 48.87 26.13 040 -1.97 98 0520 [-21.85, .08]
Hospitalization % No 54 59.76 28.68
0.31 -1.51 98 1340 [-20.83,
Risk of Death % Vax 46 3183 2997 2.82]
No 54 40.83 29.47
Risk of Non- Vax 46 29.96 29.71 028 137 98 A750 [_31 9657]7 ’
recovery % No 54 38.02 29.16
Mary — High Risk
o Cohen’
DV and Condition N M SD sd df p 95% CI
S . Vax 60 1.19 .56 1.59 7778 96 <0001 [-2.10,-1.25]
capegoating No 38 2.86 1.51
Risk of Vax 60 33.88 2597 0.92 -449 95 <0001 [_ff ;)58]’ )
Hospitalization % No 37 60.30 3132
0.78 382 95 <.0001 [-33.48, -
Risk of Death % Vax 60 21.73 24.86 10.56]
No 37 43.76 31.62
Risk of Non- Vax 60 21.25 25.68 0.69 335 9% 0010 [_3702';881]’ )
recovery % No 37 40.59 30.55

In addition, we examined the relationship between risk perceptions and scapegoating. We

tested whether higher risk estimates would predict scapegoating, while controlling for the effect

of vaccination status condition and character risk context, as well as all possible interaction

terms. Results showed that risk perceptions incrementally predicted scapegoating beyond all the

control variable, b =0.02, SE=0.01, 95% CI [0.01, 0.03], t =4.25, p <.0001. Higher risk

estimations are related to stronger endorsement of scapegoating.

Scapegoating

Next, we explored whether risk profiles (high/low risk category) and target vaccination

status (vaccinated/unvaccinated) influence participants’ endorsement of scapegoating. We
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conducted a 2-way Analysis of Variance (ANOVA), with the two factors (i.e., vaccination status
and risk category) as the independent variable and scapegoating as the dependent variable. We
did not include the character category in the current model, because aside from high/low risk
assignment, we did not vary conditions according to each character (i.e., we did not hypothesize
the differences between Katy and Mark, two low-risk characters, and between the Mary and
Richard, two high-risk characters).

We observed a significant main effect of vaccination status on scapegoating, F(1,393) =
196.38, p < .0001, such that participants in the unvaccinated condition reported a higher
scapegoating tendency (M = 3.11, SD = 1.56) than participants in the vaccinated condition (M =
1.37, SD = 0.82). Neither the main effect of risk category, F (1, 393) =2.57, p = .1100, nor its
interaction with vaccination condition, F (1, 393) = 1.90, p = .1690, was significant. In a separate
model, we tested the effect of individual characters’ risk profile and their interaction with
vaccination status. Only the main effect of vaccination status was significant, F (1, 389) =
196.92, p < .0001. Individual risk profile, F' (3, 389) = 1.60, p = .1885, as well as its interaction
with vaccination status, F' (3,389) = 1.59, p = .1912, were non-significant.

Aggregate Perception of Risk

Due to a high internal consistency between the three perception of risk items (a = .93),
we collapsed?® them into a single indicator. We observed a significant main effect of vaccination
status on perception of risk, F (1,391) = 47.68, p < .0001, such that participants in the
unvaccinated condition reported a higher perception of risk (M = 37.38, SD = 28.372) than
participants in the vaccinated condition (M = 20.56, SD = 23.17). The main effect of risk

category was also significant, F' (1, 391) = 64.85, p < .0001, such that participants in the high-

3 Our results remained unchanged if we split the analysis for each sub-index of risk perception.
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risk condition reported a higher perception of risk (M = 38.14, SD = 27.47) than participants in
the low-risk condition (M = 19.81, SD = 24.09). The interaction between risk category and
vaccination condition was non-significant, ' (1,391) =0.51, p = 4743.

In a separate model, we tested the effect of individual risk profile and its interaction with
vaccination status. The main effects of vaccination status, F (1, 387) =48.34, p < .0001, and risk
profile, F' (3, 387) = 23.64, p < .0001, were significant such that the perception of risk was higher
for high-risk than low-risk characters (all pairwise comparisons using LSD adjustment method
were significant at ps < .05). The interaction between characters and vaccination status condition
was not significant, F' (3,387) = 1.56, p = .19986.

Scapegoating and Perceptions of Risk as a Function of Political Orientation

Next, we examined whether participants’ self-reported political orientation (termed
conservatism because 1 = very left-wing; liberal, 9 = very right-wing; conservative) moderated
the effects of vaccination status condition (1 = vaccinated, O = unvaccinated) on scapegoating
and perception of risk using a multiple regression. The interaction term between political
conservatism and vaccination status condition was significant, b = 0.33, SE = 0.05,95% CI
[0.241,0.428], p < .0001. As shown in Figure 1, simple slope analyses indicated that political
conservatism had a negative effect on scapegoating in the unvaccinated character condition, b = -
0.32,SE=0.03,7r=-9.30, p < .0001, but had no effects when the character was fully vaccinated
against C19,56=0.02,1=0.69, p = 4911. When we repeated the same analysis using risk

perceptions as the main DVs, no interaction effect was found (b = 1.33, SE = 1.10, p = .2260).
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Figure 1

Pretest: Interaction between Political Orientation and Condition on C19 Scapegoating

Effect of Political Orientation
on Covid-19 Scapegoating by Condition
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Discussion

The results showed that people were more likely to scapegoat those who were
unvaccinated (vs. vaccinated) for C19. This effect emerged for characters with four different risk
profiles based on differences in age and comorbidities, suggesting that most people did not
consider the different risk profiles of the individuals when assigning blame. Political ideology
influenced participants’ evaluations of scapegoating such that when evaluating vaccinated
individuals, conservatism was not related to scapegoating, but when evaluating unvaccinated
individuals, conservatism was negatively related to scapegoating. Finally, we observed that
participants consistently over-estimated the chances that a character would be hospitalized, die,
or never recover from C19 (the conservative estimation for high-risk groups was <10% for
deaths and <20% for hospitalisations [1-9]), thus suggesting that the scapegoating of the

unvaccinated is based on inflated perceptions of risks. Moreover, risk estimations were
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consistently higher for the unvaccinated (vs. vaccinated) characters. The only exception was the
participants’ evaluation of C19 risks to Richard, a sedentary professional with severe
comorbidities. We observed that Richard’s vaccination status information did not influence the
participants’ estimation of the risks C19 poses to him. We did not find that political ideology
influenced the relationship between vaccination status and risk estimation.

Our initial study had two major limitations, which we sought to rectify in Study 1. Our
scapegoating assessment had a small imperfection in the response anchors, which could have
swayed participants’ answers to one of the six items. In addition, we asked people to compare
only vaccinated against unvaccinated individuals. As noted in our main manuscript, even when
the unvaccinated are at low risk, they may still pass the virus onto those who are not, thus
burdening the healthcare systems indirectly. Therefore, in our next study, we asked participants
to evaluate a person who was unvaccinated but recovered from the virus. Observing that people
blame the unvaccinated even when they have recovered and are thus less likely to spread the
virus than a regular unvaccinated person [11-13] would provide further evidence of scapegoating

phenomenon (as opposed to a proportional explanation for prolonging the pandemic).

Study 1

We pre-registered this study here: https://aspredicted.org/RRZ K8Z7.

Participants and Procedure

We recruited 600 participants from MTurk and retained 570 (Mage = 40.22, SD = 12.65,
43% identified as men) who missed no more than one of two attention checks as specified in our
pre-registration. We conducted a power simulation using the » package simr to determine the

minimum number of participants needed to detect a medium-to-large (based on the average
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effect size found in our Pretest) effect with at least 80% power at the within-subject level. The
simulation suggested at least N = 100 to 150 participants. To estimate the (cross-level)
interaction effect, where we expect the simple slope to be significant only in one condition
(liberal participants) but not another (conservative participants), we extended our total sample
size to 600 for a more conservative test of our hypothesis [14, 15].

Like in our Pretest, we created four characters with varying risk profiles (see the end of
this document for exact wording). Two characters were in high-risk categories for getting
seriously ill from contracting C19 (Mary, a 75-year-old retiree, and Richard, a sedentary 53-year-
old with severe comorbidities), and two were in lower-risk categories (Mark, a healthy 38-year-
old who works outdoors, and Katy, a healthy 21-year-old undergraduate). According to a recent
age-stratified meta-analysis based on pre-vaccination data from 2020 and the information
available at the time of data collection [1, 2, 16, 17], the characters’ chances of hospitalization or
death are highly varied (see Table 2). Chances of severe disease (pre-vaccination era, 2020)
ranged from 4% and 17% (high-risk characters) to less than 1% (low-risk characters). Chances of
fatal disease ranged from 5.5% and 0.4% (high-risk characters) to less than 0.02% (low-risk
characters). It is important to note that these are averages across population-based age groups
and do not consider other risk factors such as comorbidities. In the case of Mark and Katy (low-
risk) and Mary (high-risk), individual risks would be much lower since they do not have any
comorbidities. In the case of Richard (high-risk), his individual risk would be higher since he has
multiple comorbidities. All of these risks would be substantially lower in January 2022 when the
experiment was conducted, due both to vaccination and natural immunity. The CDC estimated
that more than 40% of adults aged 18-49 had had a prior Covid-19 infection at this time, while

slightly less than 70% had been vaccinated [18].
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We manipulated three pieces of information for each vignette character. Specifically,
each of the three characters was either: 1) fully vaccinated; 2) unvaccinated; or 3) unvaccinated
but had fully recovered from a past infection of C19 (labeled unvaccinated-recovered). This led
to a total of 12 scenarios. We used a within-subjects design; participants saw all four character
cases presented in random order, but for each of the four characters, they only saw one of the

three vaccination status conditions: vaccinated, unvaccinated, or unvaccinated-recovered.

Measures*

Scapegoating. Because participants were asked to evaluate four different characters, we
sought to reduce the participation burden by administering only three items from our pretest and
Rothschild and colleagues’ scale of scapegoating [10]. Participants indicated whether they
thought the character “is to be blamed for the effects of hospital staff shortages”, “is at fault for
C19 deaths and hospitalization”, and “is guilty of severely jeopardizing his/her community’s
public health” (1 = not at all, 6 = very much). We created a composite score by averaging these
items (a = .95).

Perception of Risk (if contracted C19). Participants rated each character’s perceived
likelihood of: 1) being hospitalized for severe illness, 2) dying, and 3) non-recovery if the latter
contracted C19. They responded using a slide bar, with 0 = practically zero and 100 = almost
certain. Like in our Pretest, we sought to simplify the subsequent reporting of the general
relationship between conditions and risk estimation. Therefore, we collapsed the three items into

a single indicator of perceived aggregate risk. The three items had high internal consistency («

4 We also collected exploratory data about mask comfort and trust in science. Questions were administered after the
main study. Data is available on OSF.
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=.93). Our conclusions remained unchanged if we split the analysis for each sub-index of risk
perception.

Political Orientation. We diversified our measurement by asking participants to indicate
their ideology (1 = very liberal; 9 = very conservative), and their voting decision in the 2020
Presidential Election as a proxy of political inclination. When conducting the analyses using
2020 voting, we dropped participants who did not vote, did not wish to disclose, or had voted for
candidates other than Donald Trump or Joseph Biden (N = 127). For political orientation
analyses, we only used participants who either voted for Biden (N = 293; Liberals) or Trump (N

= 150; Conservatives), and we report results using the voting-based decision.’

Results

We first examined the relationship between risk estimations and scapegoating to explore
whether it exists beyond vaccination statuses and character risk. To do so, we regressed
scapegoating on risk perception, while controlling for vaccination statuses and character risks, as
well as all their possible interaction terms. Results showed that in this model, risk perceptions
significantly predicted scapegoating, y = 0.03, SE =0.01, 95% CI [0.02, 0.04], = 8.88, p
<.0001. In other words, higher risk estimations, regardless of vaccination statuses and inherent

risks bear by the character, are related to stronger endorsement of scapegoating.

5 This continuous scale was also significantly correlated with the binary voting-based decision (» = .76, p <.0001).
Our results remained unchanged if we use the same 1-9 continuous measure. Specifically, the interaction between
continuous political orientation and vaccination status of the character on scapegoating was significant, F' (2,
1741.74) = 199.26, p < .0001. Simple slope analyses revealed that political conservatism had no effects on
scapegoating of fully vaccinated character,, y = 0.02, SE = 0.01, = 1.619, p = .1059, but exhibit significant negative
effects for the purely unvaccinated characters, y = -0.36, SE = 0.03, t =-14.13, p < .0001, and those unvaccinated but
recovered, y =-0.33, SE=0.03, r=-12.87, p <.0001. For perception of risk, a significant interaction also emerged,
F(2,1764.99) =40.17, p <.0001. Simple slope analyses revealed that political conservatism had positive effects on
perception on risk for fully vaccinated character, y = 0.87, SE = 0.31, t = 2.792, p = .0054, but exhibit significant
negative effects for the purely unvaccinated characters, y = -2.25, SE = 0.41, t =-5.48, p <.0001, and those
unvaccinated but recovered, y = -2.49, SE = 0.40, t =-6.32, p < .0001.
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Scapegoating

Following our pre-registered analysis plan, we tested our main hypothesis using a
random-intercepts multilevel regression model with multiple decisions and character’s
vaccination status conditions nested within participants. We first tested the effects of three
conditions (vaccinated, unvaccinated, vaccinated-recovered) on participants’ scapegoating of
characters. Results supported our hypothesis, such that participants were significantly less likely
to blame vaccinated (M = 1.41, SD = 0.86) than unvaccinated characters (M = 3.28, SD = 1.73), y
=-1.85, SE=0.06, 95% CI [-1.97, -1.73], t = -30.26, p < .0001, and unvaccinated-recovered (M
=2.95,8D =1.70), y=-1.52, SE = 0.06, 95% CI [-1.64, -1.41], t =-25.19, p <.0001. Although
not hypothesized, we observed a significant difference in evaluations of unvaccinated characters;
unvaccinated-recovered were less likely to be scapegoated than the purely unvaccinated, y = -
0.32, SE =0.04, 95% CI [-0.39, -0.24], = -7.90, p < .0001.

We tested whether political orientation moderated the effects of vaccination status
condition on scapegoating. A significant interaction between political orientation and vaccination
status of the character emerged, F' (2, 1369.53) = 156.87, p <.0001 (see Figure 2). Simple effect
analyses suggested that participants who voted for Trump (M = 1.35, SD = 0.84) and Biden (M =
1.42, SD = 0.85) did not differ on scapegoating of a fully vaccinated character, y = 0.07, SE =
0.08, 95% CI [-0.09, 0.23], t = 0.845, p = .399. Yet, when it came to evaluating the purely
unvaccinated characters, participants who voted for Trump (M = 1.98, SD = 1.40) were less
likely to scapegoat the characters than those who voted for Biden (M =4.07, SD = 1.45), y =
2.07, SE=0.14, 95% CI [1.79, 2.34], t = 14.75, p < .0001. The more interesting results emerged
when assessing evaluations of two unvaccinated targets; participants who voted for Trump (M =

1.89, SD = 1.40) continued to show a lower level of scapegoating of unvaccinated-recovered
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than those voted for Biden (M = 3.64, SD = 1.54), y=1.87, SE =0.14, 95% CI [1.59, 2.15], t=

12.97, p < .0001.
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Figure 2

Study 1: Interaction between Political Orientation and Vaccination Status Condition on C19

Scapegoating
Effect of Target Character's Vaccination Status
on Scapegoating by Political Orientation
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We followed the same preregistered plan to analyse the effect of vaccination status
condition on general perceptions of risk. Descriptive statistics showing each of the three kinds of
risk estimations (hospitalisation due to severe illness, death, and non-recovery) by vaccination

status and vignette character are presented in Table 2.
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Table 2. Study 1 Descriptive Statistics: Scapegoating and Participant Estimates of C19 Risks by Character and Vaccination Condition
(Vaccinated, Unvaccinated, Unvaccinated-Recovered).

Unvaccinated
Estimates for All Vaccinated Unvaccinated and Recovered
Conditions* Condition Condition
Character (Age, Risk
Profile) DV % Mean SD Mean SD Mean SD
Katy (21, Low). Scapegoating 1.52 0.98 3.24 1.70 3.15 1.79
Hospitalisation <1 13.71 1776~ 28.40  25.18  23.69 23.57
Dying <1 6.37 12.01 16.19 22,19 13.08 18.85
Non-recovery™ NA 7.12 13.84 16.95 2223 13.79 18.65
Mark (38, Low). Scapegoating 1.21 0.61 3.04 1.72 2.68 1.63
Hospitalisation <1 12.02 1487  31.72 25.2 27.78 23.22
Dying <1 6.73 12.80 18.39 21.4 15.81 21.35
Non-recovery NA 7.48 14.30 18.64 2227  15.72 21.20
Mary (75, High). Scapegoating 1.26 0.66 3.40 1.73 2.82 1.68
Hospitalisation 15-20 32,06 25.02 57.68  26.63 42.15 28.44
Dying 5.5 2049 2275 3886 27.66 27.41 25.88
Non-recovery NA 19.79 22.13 36.10 27.23  27.58 26.61
Richard (53, High). Scapegoating 1.67 1.04 343 1.75 3.15 1.64
Hospitalisation ~5 38.75 2496 64.39 2520 4599 29.19
Dying 5-10 2452 2419 4231 28.89 3040 28.49
Non-recovery NA 23.26 23.66 41.82 28.38  29.75 28.45

* Age-stratified severe and fatal Covid-19 by character in the pre-vaccination era (2020). Estimate ranges are based on several sources available
at the time of data collection [1-9]. These risks would be substantially lower in January 2022 when the experiment was conducted due both to
vaccination and natural immunity. The CDC estimated that more than 40% of adults aged 18-49 had had a prior Covid-19 infection at this time
while slightly less than 70% had been vaccinated [18].

*We do not estimate the chances that the character will never recover.
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Again, we used a random-intercepts multilevel regression model with multiple
decisions and character’s vaccination status conditions nested within participants. For the
purposes of investigating the underlying relationship between risk estimation and vaccination
status, we used the aggregate risk perception (i.e., three risk-based items collapsed into one
reliable indicator). Participants perceived lower aggregate risk for vaccinated (M = 17.75, SD
=20.09) than unvaccinated characters (M = 34.42, SD = 26.70), y =-16.77, SE = 1.04, 95%
CI[-18.81, -14.72], t = -16.09, p <.0001, and unvaccinated-recovered (M = 25.86 SD =
24.22),y=-7.99, SE=1.02, 95% CI [-9.98, -6.00], t =-7.87, p < .0001. Although not
hypothesized, we found that the two unvaccinated conditions also differed significantly from
each other, with participants perceiving a higher aggregate risk for purely unvaccinated
characters than unvaccinated-recovered, y = 8.48, SE = 1.00, 95% CI [6.52, 10.43], ¢t =8.51, p
<.0001.

Similar to the results for scapegoating, we also found an interaction between political
orientation and vaccination status of the character on perception of aggregate risk, F' (2,
1381.79) = 33.19, p <.0001. Simple effect analyses suggested that participants who voted for
Trump (M = 20.47, SD = 22.97) perceived higher risk for fully vaccinated characters than
those voted for Biden (M = 15.71, SD = 18.00), y = -4.56, SE = 1.79, 95% CI [-8.08, -1.05], ¢
=-2.54, p=.0114. For purely unvaccinated characters, participants who voted for Trump (M
=26.08, SD = 26.78) perceived lower risk for the character than those who voted for Biden
(M=39.51,8D=26.23), y=12.92, SE=2.46,95% CI [8.11, 17.73], t = 5.26, p < .0001.
Finally, and more interestingly, participants who voted for Trump (M = 18.76, SD =21.17)
continued to show a lower level of perceived risk for the unvaccinated-recovered than those
voted for Biden (M = 30.81, SD = 25.12), y=13.31, SE =2.32, 95% CI [8.77, 17.85], t =

5.75, p < .0001.
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Study 1 Exploratory Analysis: Interaction between the Character Risk, Political
Ideology, and Character’s Vaccination Status
Exploratory Analysis 1 (Not Preregistered)

As in our pre-test, we combined the two high risk characters into a high risk category
and the two low risk characters into a low risk category. We then explored whether character
risk interacted with participants’ political orientation and character’s vaccination status
condition (i.e., three-way interaction) in affecting the perception of risk for the character. We
found a significant three-way interaction, F(2, 1528.87) = 3.13, p = .0441. We summarized
the estimated means in Table 3.

Our exploratory analyses suggested that regardless of a target’s risk profile,
participants who voted for Trump (vs. Biden) consistently viewed the unvaccinated-recovered
character as less vulnerable to the virus (both ps < .0001). Moreover, for low-risk targets,
participants who voted for Trump discounted vaccination status in making their risk
assessment (i.e., they viewed everyone as similarly (in)vulnerable to C19 risk), as compared
to participants who voted for Biden (ps in the range of < .0001 to .1630); participants who
voted for Biden, however, tended to discount information pertaining to the character’s at-risk
factors (i.e., age or comorbidities) and focused primarily on vaccination status. In other
words, they consistently rated the unvaccinated characters (recovered or not) as more
vulnerable to C19 risk than the vaccinated.

Finally, when we repeated the same analysis with scapegoating as the dependent
variable, we did not observe any significant three-way interaction, F (2, 1536.52) =0.09, p
= .9129. The only significant interaction in the model is between condition and political

ideology, results reported earlier.
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Table 3

Study 1: Estimated Means for The Three-Way Interaction Effect on Perceived Aggregate Risk

High-Risk Character

Fully vaccinated

Unvaccinated

Unvaccinated-Recovered

Participants Participants

Participants Participants

Participants  Participants

voted for voted for voted for voted for voted for voted for
Trump Biden Trump Biden Trump Biden
M 31.05 23.15 40.97 49 .96 22.65 4191
SD 24.68 20.05 27.74 24.61 22.23 25.94
b -7.90 8.99 19.25
0034 0049 <.0001

Low-Risk Character

Fully vaccinated

Unvaccinated

Unvaccinated-Recovered

Participants Participants

Participants Participants

Participants  Participants

voted for voted for voted for voted for voted for voted for
Trump Biden Trump Biden Trump Biden
M 10.2 7.99 11.93 28.24 14.54 20.89
SD 154 11.28 16.09 23.11 19.2 19.67
b -2.21 16.31 6.35
1630 <.0001 0086
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Study 2

This study was pre-registered here: https://aspredicted.org/QS2 MCY.

Participants and Procedure

We recruited 200 US participants from Mechanical Turk and retained 193 after
following our pre-registered criteria of correctly identifying an attention check question and
indicating the topic of the vignette (Mage = 39.19, SD = 12.44, 47.4% identified as men). We
assumed a small-to-medium effect size (e.g., » = .21, the average effect size of social
psychological research, [19]). An a priori power analysis revealed a sample estimate of 180
needed to detect the assumed effect size with at least 80% power. We recruited 200 subjects
with the goal of accounting for exclusions (based on our preregistered criteria).

Participants read about Steve, a 28-year-old landscaper who is healthy, fit, and works
by himself outdoors. We used a between-subjects design, so the participants were assigned at
random to one of the two conditions where Steve is either vaccinated (but does not plan on
getting the booster) or unvaccinated (but recovered). In both cases, vaccination/recovery
occurred at the same time (May of 2021). See the bottom of this document for complete
information about the materials.

Measures®

Scapegoating. After reading the character description, participants first responded to a
more complete 8-item measure on scapegoating adapted from Rothschild et al. [1]. Unlike in
Study 2 which relied on three items, we used a complete scale as the participants only
evaluated one character. We also added two items in addition to those noted in our Pretest.
For example, we asked participants to indicate whether the character “Is responsible for

prolonged masking mandates”, and “Is to be blamed for lengthy restrictions” (1 = Not at all, 6

6 We also collected exploratory data about mask comfort. Questions were administered after the main study.
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= Very much). The reason why we added those two items was to broaden the scope of
scapegoating and extend the generalizability of our findings. We created a composite score by
averaging these items (a = .98).

Perception of Risk. We used the same three items as in Study 1, with a more precise
prompt highlighting the Omicron variant: “If Steve contracts C19 Omicron right now, what is
the likelihood he will:” be hospitalized, die, and never recover (0 = practically zero to 100 =
almost certain). Because the items had high reliability (o = .89), we collapsed them into a
single indicator of aggregate risk perceptions for analytical purposes only.

Political Orientation. We asked participants to report their political ideology (same
as Study 1; we used 1 — 100 scale and voting history; %Biden = 56.0, %Trump = 22.8, Yoother =
4.1, and %odidn’t vote = 17.1).

C19 Status. In addition, we asked them to indicate whether they are vaccinated (Yes =
78.6%, No = 20.8%, Do not want to answer = 0.50%), and whether they had C19 (Yes =

33.7%, No = 65.3%, Do not want to answer = 1.0%).

Results

Table 4 shows that participants consistently scapegoated the unvaccinated target more
than the vaccinated one and perceived him (Steve) as being at greater risk of getting seriously

ill if he contracted Omicron variant.
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Table 4

Study 2: Descriptive Statistics and T Test Results

Dependent Variable Cohen's
and Condition N M SD T, t df p 95% CI

Vax 99 1.58 1.06 1.12 -7.80 191 <.0001 [-1.93,-1.15]

Scapegoating 1o o4 313 164
Riskof  Vax 99 1659 1830 066 463 191 <0001 [-22.09,-8.78]
HOSp“aizanon No 94 3202 2736

Risk of Death* Vax 98 6.88 14.76 0.54 -3.78 190 <.0002 [-17.40,-5.36]
% No 9% 1826 2576
Risk of Non-  Vax 99 8.21 15.92 0.54 -3.75 191 <0002 [-18.60, -5.66]
recovery* % No 94 2034 27.0
Note. Vax = vaccinated for C19 (without booster); No = unvaccinated for C19.
* According to data available in 2022, the chances that 28-year old fit and healthy man will
get seriously ill or die if he contracts C19 are < 1%. See Study 1 for additional references.

As a robustness check, we examined whether the vaccination status condition predicts
scapegoating even after controlling for plausible factors (C19 recovery status, personal
vaccination status, gender, age, and ideology). We observed that it does; while controlling for
all those factors, people are still more likely to scapegoat the unvaccinated individuals (M =
3.15, 8D = 1.64) as compared to vaccinated individuals (M = 1.56, SD = 1.05), F(1,183) =
70.29, p <.0001.

Regarding the relationship between risk perception estimates and scapegoating, we
again regressed scapegoating on risk perceptions, while controlling for vaccination status
condition and its interaction with risk perceptions. Results showed that risk perceptions
significantly predicted scapegoating, b = 0.04, SE = 0.01, 95% CI [0.03, 0.05], £ =7.89, p
<.0001.

Next, we examined the effect of the interaction between political ideology and
condition on scapegoating. To test the generalizability of our findings, we conducted analyses
using both continuous and binary or voting-based assessment of political ideology, and the

patterns remained largely consistent. Specifically, we observed a significant interaction
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between political conservatism and vaccination condition, and a simple effect analysis

suggested that the tendency (i.e., effect) to scapegoat the unvaccinated (vs. vaccinated) was

linearly decreased from being liberal (defined as -1 SD on ideological conservatism measure),

to moderate (defined as within +1 and -1 SD on ideological conservatism measure), to
conservatives (defined as +1 SD on ideological conservatism measure). We summarize the

results in Table 5 and simple slopes in Table 6, and illustrate the effect in Figure 3.

Table 5

Study 2: Regression Model Results for Scapegoating

DV: Scapegoating b SE t p 95% CI
Intercepts 439 027 1598 <.0001 [3.85,4.93]
Condition (A) -2.53 038 -6.68 <.0001 [-3.28, -1.78]
Conservatism (B) -0.30 0.06 -5.24 <.0001 [-0.41, -0.18]
AxB 023 0.08 299 .0032 [0.08, 0.38]

Notes. Model R*> = 34, F(3, 189) = 32.81, p <.0001. Conservatism variable is continuous.

Table 6

Study 2: Simple Effect Analysis for Scapegoating

Political Ideology

o
Subgroups N M SD b t df )4 95% CI

Liberal Vax 12 221 0.87 -2.18 -4.13 26 <0001 [-3.27,-1.10]
(-1SD) No 16 439 0.62

Moderate Vax 66 147 0.19 -1.63 -7.51 124 <.0001 [-2.06, -1.20]
(Mean) No 62 3.10 0.39

Conservative  Vax 21 1.60 058 -0.50 046 37 2841 [-1.44, 0.43]
(+1 SD) No 18 210 0.71

Notes. B represents the mean difference (effect) between vaccinated (coded as “1””) and
unvaccinated (coded as “0”) conditions. Conservatism variable is continuous.
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Figure 3

Study 2: Interaction between Continuous Political Orientation and Vaccination Status
Condition (Vaccinated/Not Boosted vs. Unvaccinated/Recovered) on Scapegoating

Effects of Condition by Political Ideology

Liberal Moderate Conservative

Covid-19 Scapegoating
.

in:
Condition

We also tested whether political orientation as a binary, voting-based variable
moderated the effects of vaccination status condition on scapegoating. A significant
interaction between binary political orientation and vaccination status of the character
emerged, F' (1, 148) = 6.554, p = .0115 (Figure 4). Simple effect analyses suggested that
participants who voted for Trump (M = 1.03, SD =0.11) and Biden (M = 1.89, SD = 1.26)
differ on scapegoating of a fully vaccinated character, b = 0.86, SE = 0.26, 95% CI [0.34,
1.37], t=3.30, p = .0015. Yet, when it came to evaluating the unvaccinated characters, the
effects become larger, such that participants who voted for Biden (M = 3.72, SD = 1.44) were
much more likely to scapegoat the characters than those who voted for Trump (M = 1.73, SD

=1.25),b=1.98, SE=0.36,95% CI [1.26,2.71], t = 5.46, p < .0001.

Figure 4

Study 2: Interaction between Binary Political Orientation and Vaccination Status
Condition (Unvaccinated/Recovered vs. Vaccinated/Not Boosted) on Scapegoating
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Effect of Target Character's Vaccination Status
on Scapegoating by Political Orientation

Participants Voted for Trump (Conservative) Participants Voted for Biden (Liberal)

6-

N

Covid-19 Scapegoating

=

Recovered and Vaccinated Recovered and Vaccinated
Unvaccinated Unvaccinated
Condition

Next, we examined the joint impact on aggregate risk perception. As shown in Table
7, only the effect of the vaccination status condition was significant. Since the interaction
approached significance, we examined the simple effect/slopes of the interaction, reported in

Table 8.
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Table 7

Study 2: Regression Model Results for Aggregate Risk Perception

DV: Risk
Perception b SE t p 95% CI
Intercepts 30.36 4.24 7.17 .0000 [22.00, 38.71]
Condition (A) -22.63 5.84 -3.88 .0001 [-34.15,-11.12]
Conservatism (B) -1.59 0.87 -1.84 .0677 [-3.31, 0.12]
AxB 2.26 1.19 1.90 .0592 [-0.03, 4.60]

Notes. Model R? = .12, F(3, 189) = 8.22, p <.0001

Table 8

Study 2: Simple Slopes Analysis for Aggregate Risk Perception

Political Ideology

o
Subgroups N M SD b ¢ df p 95% CI

Liberal Vax 12 1011 8.06 -3229 -343 26 .0020 [-51.64,-12.94]
(-1 SD) No 16 4240 31.70
Moderate Vax 66 919 1233 -8.69 -3.25 124 .0015  [-13.98,-3.40]
(Mean) No 62 1788 17.50
Conservative Vax 21 1521 2201 -1049 -128 37 .2074 [-27.07, 6.08]
(+1 SD) No 18 25.70 1340

Notes. b represents the mean difference (effect) between the vaccinated (“1””) and
unvaccinated ( “0”) conditions.
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Materials

Pretest Materials
Participants were assigned at random into one of the eight conditions, where one of the
Sfour characters was either vaccinated (A) or unvaccinated (B).

Mark is a 38-year-old civil engineer. He spends most of his work time outside supervising
the construction site for the new port in his city. In general, he is fit and healthy; he runs
marathons, hikes, and prepares his own food.

A. He also decided to get the Covid-19 shot. He is up to date on his Covid-19 shots, he is
vaccinated against all other illnesses, and his children are up to date on their regular
vaccinations.

B. When it comes to the Covid-19 vaccine, he decided not to take it. He is vaccinated
against all other illnesses and his children are up to date on their regular vaccinations.
However, he does not want the Covid-19 vaccine.

Katy (21) is a third-year college student. She spends most of her time with other students
going to parties, studying, and working at her part-time job. In general, she is healthy and has
no major illnesses.

A. Katy received three doses of the Covid-19 vaccine.
B. Katy decided NOT to get the Covid-19 vaccine.

Mary is a 75-year-old retiree. She spends most of her time involved with her church and
doing volunteer work around her community.

A. She has recently received her booster shot against Covid-19.
B. She decided not to get the Covid-19 vaccine.

Richard is a 53-year-old accountant. He does not live a healthy lifestyle; He spends most of
his time in his office and frequently eats in fast food places close to his work. He has obesity,
hypertension, and Type II diabetes.

A. Richard is up to date on his Covid-19 vaccinations (i.e., he had a booster shot).
B. Richard decided not to get the Covid-19 vaccine.

Scapegoating (Rothschild et al., 2012)

Indicate the extent to which you believe that [the character]:
1 (not at all) to 6 (very much)

Is responsible for overwhelmed healthcare systems.

Is to blame for the effects of hospital staff shortages.

Is at fault for Covid-19 deaths and hospitalizations.

Is guilty of severely jeopardizing his community’s public health.
Should be punished for prolonging the pandemic.

Is at fault for putting people's lives at risk.

cpbkwbh =
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Risk Estimates
If [the character] contracts Covid-19, what is the likelihood that [they] will:

Slider scale with the following labels: 0 = practically zero; 50/50; 100 = almost certain
1. Be hospitalized

2. Die
3. Never recover
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Study 1 Materials

Participants read all four cases, but the three conditions were assigned at random. A =
vaccinated, B = unvaccinated-recovered, C = unvaccinated.

Mary is a 75-year-old retiree. She spends most of her time involved with her church and
doing volunteer work around her community.
A. She has recently received her booster shot against Covid-19.
B. She decided not to get the Covid-19 vaccine. She had Covid-19 back in January, 2021
(before vaccines were available) and she recovered fully.
C. She decided not to get the Covid-19 vaccine.

Richard is a 53-year-old accountant. He does not live a healthy lifestyle; He spends most of
his time in his office and frequently eats in fast food places close to his work. He has obesity,
hypertension, and Type II diabetes.

A. Richard is up to date on his Covid-19 vaccinations (i.e., he had a booster shot).

B. Richard decided not to get the Covid-19 vaccine. He already had Covid-19 back in
January of 2021 (before vaccines were available to him), and he recovered fully.

C. Richard is unvaccinated.

Mark is a 38-year-old civil engineer. He spends most of his work time outside supervising
the construction site for the new port in his city. In general, he is fit and healthy; he runs
marathons, hikes, and prepares his own food.

A. When it comes to the Covid-19 vaccine, he decided not to take it. He contracted
Covid-19 early in the pandemic (January, 2021 before vaccines were available to him)
and he recovered fully.

B. Mark received three doses of the Covid-19 vaccine.

C. When it comes to the Covid-19 vaccine, he decided not to take it.

Katy (21) is a third-year college student. She spends most of her time with other students
going to parties, studying, and working at her part-time job. In general, she is healthy and has
no major illnesses.

A. Katy received three doses of the Covid-19 vaccine.

B. Katy decided NOT to get the Covid-19 vaccine. She already had Covid-19 in January
2021 (before vaccines were available to her age group) and she recovered fully.

C. Katy decided NOT to get the Covid-19 vaccine.

Scapegoating
Indicate the extent to which you believe that [the character]:
1 (not at all) to 6 (very much)
1. Is to blame for the effects of hospital staff shortages.
2. Is at fault for Covid-19 deaths and hospitalizations.
3. Is guilty of severely jeopardizing his community’s public health.

Risk Estimates
If [the character] contracts Covid-19, what is the likelihood that [they] will:
Slider scale with the following labels: 0 = practically zero; 50/50; 100 = almost certain
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1. Be hospitalized
2. Die
3. Never recover
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Study 2 Materials

Participants were assigned at random to one of the two conditions (A or B).

Steve is a 28-year-old landscaper. In general, he is fit, healthy, and enjoys spending as much
time outdoors as he can. He spends most of his work time outside by himself.

A. He received two doses of the Covid-19 vaccine in May of 2021 when he was eligible

to get it (he does not plan on getting a booster).

B. He contracted Covid-19 in May of 2021 (around the time when he was eligible to

receive his vaccine). He did not seek medical attention, and he recovered fully.

Scapegoating (adapted from Rothschild et al., 2012).
Indicate the extent to which you believe that [the character]:
1 (not at all) to 6 (very much)

1.

PENANE DD

Is responsible for overwhelmed healthcare systems.

Is to blame for the effects of hospital staff shortages.

Is at fault for Covid-19 deaths and hospitalizations.

Is guilty of severely jeopardizing his community’s public health.
Should be punished for prolonging the pandemic.

Is at fault for putting people's lives at risk.

Is responsible for prolonged masking mandates.

Is to be blamed for lengthy restrictions.

Risk Estimation

If Steve contracts Covid-19 Omicron right now, what is the likelihood he will:

Slider scale with the following labels: 0 = practically zero; 50/50; 100 = almost certain

1.
2.
3.

Be hospitalized
Die
Never recover
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