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Abstract

This study explores the impact of vulnerability appeals during the COVID-19 pandemic using a
nationally representative, pre-registered survey experiment (N=4,087) conducted in mid-2021. We
explore whether providing citizens with information about the vulnerability of ethnic minority and
disabled citizens to COVID-19 fosters empathy and increased support for behavioural restrictions.
We observe minimal statistically signi�cant or substantive e�ects, although the presence of subtle
e�ects cannot be entirely ruled out. We identify some limited indications that individuals with
disabilities exhibit increased support for restrictions when exposed to information about the vulner-
ability of disabled people to COVID-19, but these e�ects are inconsistent. Therefore, our �ndings
provide limited evidence to con�rm or rule out that using vulnerability appeals alone is e�ective
for in�uencing public attitudes toward behavioural restrictions. The �ndings point toward avenues
for future research, including a closer examination of heterogeneous responses to public health
messaging among population subgroups.

Keywords: COVID-19, disability, ethnicity, political psychology

1 Introduction

At the onset of the COVID-19 pandemic, governments worldwide rushed to implement new policy
measures in an e�ort to curb the spread of the virus. These measures, ranging from stringent
lockdowns and curfews to the closure of schools and businesses and mandatory use of personal
protective equipment, resulted in profound disruption to the daily lives of citizens. In this critical
period, policy-makers faced the urgent challenge of developing mass communication strategies that
would e�ectively promote compliance and cooperation with disruptive public health measures.

Early in the pandemic it became clear that the health risks posed by COVID-19 varied dramatically
among individuals with di�erent health and demographic characteristics (Nasserie et al., 2021). Thus,
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Figure 1: Number of appeals encouraging citizens to follow restrictions to protect black and minority
ethnic and disabled people, made during Senedd plenary speeches and First Minister televised
brie�ngs between 1st March 2020 and 31st May 2021.

a common rhetorical strategy deployed by governmentswas to encourage compliance by underscoring
the vulnerability of members of particular minority groups to severe illness and death from COVID-19.
The logic of this strategy was straightforward: individuals should seek to stop the spread of COVID-19
to protect not only themselves, but those most vulnerable to severe health outcomes1. In the UK, two
groups most at risk from COVID-19 were people with disabilities (PWD)2, and people from black and
ethnic minority backgrounds. Members of both these groups were signi�cantly more likely to be
hospitalised as a result of contracting the virus (Public Health Wales, 2022; Public Health England,
2021), more likely to be admitted to intensive care (Thomas et al., 2021; O�ce for National Statistics,
2022; Kavanagh et al., 2022), and more likely to die as a result of COVID-19 (Perera et al., 2020; Public
Health England, 2020). InWales, where this studywas conducted, political elites routinely emphasised
the vulnerability of these groups in public communications. As illustrated in Figure 1, a simple search
of o�cial parliamentary transcripts and governments speeches reveals that both these groups featured
prominently in elite communications in the roughly fourteen months leading up to the �elding of this
study. However, while such appeals were widespread, their e�ectiveness at motivating compliance
with COVID-19 restrictions remains uncertain.

Addressing this gap, we ask: to what extent does priming the vulnerability of certain minority
groups to COVID-19 promote empathy and prosocial behavior? We address this question using a
nationally representative survey experiment embedded in the Welsh Election Study (N=4,087), �elded
by YouGov in May 2021. Speci�cally, we examine whether appeals which underscore the vulnerability
of disabled and minority ethnic citizens to COVID-19 promote a�ective concern and support for
virus-curbing restrictions. Our �ndings suggest such appeals have, at best, a limited and small e�ect
on attitudes when used in isolation. We �nd no evidence that vulnerability appeals substantially
increase a�ective concern or support for behavioural restrictions, and we �nd some evidence of a
backlash e�ect (diminished a�ective concern) in response tomessages that cue both ethnicminorities

1For example, in Wales a major campaign slogan throughout the pandemic was "Protect yourself and others from coron-
avirus". See https://www.gov.wales/protect-yourself-others-coronavirus

2As Reher (2021) notes, both "disabled people" and "people with disabilities" are widely considered acceptable terminology
within the disability community, though their use varies with cultural context and individual preference. We a�rm the plurality
of opinion within the disability community, and use both terms interchangeably throughout this paper.
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and disabled people. By contrast, we �nd some suggestive evidence that when exposed to information
about the vulnerability of disabled people in particular to COVID-19, disabled respondents report
stronger support for some behavioural restrictions (we observe no statistically signi�cant change
in a�ective concern) than their non-disabled peers. Finally, we discuss potential limitations of our
design and o�er suggestions for future research.

2 The E�ectiveness of COVID-19 Messaging

Existing research examining the e�ects of public health messaging throughout the pandemic has
yielded mixed results. Messaging that emphasised the public health bene�ts of pandemic related
restrictions appears to have been e�ective in some contexts, with positive e�ects found in the US for
intention to wear masks and perceived e�ectiveness of masks (Carey et al., 2022), and intention to
travel less (Deslatte, 2020). Furthermore, Adida et al. (2023) highlighted the substantive impact of
social norms in increasing support for mask-wearing among white American Evangelicals. However,
the weight of experimental survey research on the e�ect of public health messaging has returned
null �ndings on a range of attitudes and intentions (e.g. Case et al., 2022; Utych, 2021; Kuipers et al.,
2021). Economic frames also appear largely ine�ective, either producing null e�ects (Deslatte, 2020),
unintended reductions in support for restrictions (Carreras et al., 2021), or have failed to replicate
(Knapp et al., 2023). Similarly, Favero and Pedersen (2020) found that various prosocial frames had no
e�ect on either respondents’ willingness to engage in social distancing behaviors, or their beliefs about
the virus. Nevertheless, signi�cant gaps remain in our understanding of what kinds of messages were
successful in motivating compliance with COVID-19 restrictions. In particular, while messages which
underscored the vulnerability of minority groups (e.g. people with disabilities, ethnic minorities)
were commonplace throughout the pandemic, we do not yet know whether such messages were
successful in motivating empathic concern or a willingness to abide by COVID-19 restrictions.

2.1. Stereotypes, Group Identity, and Vulnerability Appeals

Research in cognitive psychology suggests the e�ectiveness of vulnerability appeals is likely to vary
based on the content of common group stereotypes (Fiske et al., 2002; Fiske, 2015). In the absence
of speci�c information, people tend to rely on cognitively accessible stereotypes when forming
judgments about the behavior and intentions of others (Allport et al., 1954; Fiske and Taylor, 1991).
Thus, we suspect that when confronted with appeals that cue broad social categories - in our case,
“people with disabilities" (PWD) and “black and ethnic minority people” - citizens are likely to respond
in ways which re�ect the content of common group stereotypes.

Existing work repeatedly �nds that across diverse social and political contexts, PWD are stereo-
typed as high in "warmth" and low in "competence" (Fiske et al., 2002, 2007). In other words, while
PWD are seen as friendly and agreeable, they are stigmatised as dependent and low in social status
(Canton et al., 2023; Fiske et al., 2002; Nario-Redmond, 2010). Existing research has examined a range
of group labels, including “disabled”, “physically disabled”, “blind”, and “mentally retarded” 3, and

3Labels such as "mentally retarded" are now widely considered to be derogatory and are no longer used to refer to
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�nd that all are similarly characterised as high in warmth and low in competence (Canton et al., 2023;
Fiske et al., 2002). Importantly, these stereotypes are strongly associated with help-giving emotions,
such as pity, compassion, and paternalistic concern (Goetz et al., 2010; Cuddy et al., 2007). These
stereotypes are re�ected in the welfare attitudes literature, in which PWD are reliably identi�ed as
among the most deserving recipients of government assistance (Coughlin, 1980; Van Oorschot, 2000,
2006).

By contrast, stereotypes assigned to ethnic minorities are more variable. On the one hand, ethnic
minorities perceived as poor ormigrants are o�en stereotyped as low in both warmth and competence
(Fiske et al., 2002; Fiske, 2015), which can elicit feelings of contempt and a reluctance to extend
assistance (Cuddy et al., 2007; Petersen, 2012). Similar stereotypes have been applied to more general
ethnic minority cues - such as "blacks" and "Hispanics" - though these groups tend to be middling
in both warmth and competence (Cuddy et al., 2009). Other more speci�c minority groups - such
as British Indians or Asian Americans - are stereotyped as low in warmth but high in competence
(Fiske, 2018). These stereotypes tend to elicit feelings of envy and intergroup threat (Cuddy et al.,
2007). Importantly, the stereotypes assigned to ethnic minorities are consistently lower in warmth
than those assigned to PWD, making them relatively less-likely to elicit help-giving emotions and
behaviors (Fiske et al., 2002; Cuddy et al., 2007). Based on these �ndings, we expect respondents
to report relatively more a�ective concern and support for behavioural restrictions in response to
messages which underscore the vulnerability of disabled people as opposed to ethnic minorities.

Group stereotypes may also shape the perceived plausibility of vulnerability information. Unlike
ethnicity, disability is de�ned by limitations in functioning resulting in part from physical or mental
impairments, which can have downstream implications for other health outcomes (Krahn et al.,
2015; Mitra et al., 2022; Nario-Redmond, 2019). Consequently, disability is o�en psychologically
con�ated with sickness and disease by external observers (Park et al., 2003), and individuals with
speci�c impairments are o�en assumed to experience more global limitations in functioning (Nario-
Redmond, 2010, 2019). Given the close conceptual association between disability and health, we may
expect respondents to perceive disability status to be more directly or intrinsically related to health
outcomes than other embodied characteristics, such as ethnicity. Thus, respondents may be relatively
more likely to perceive information about the health vulnerability of disabled people to be convincing
or plausible than appeals which emphasise the vulnerability of ethnicminority groups. These �ndings
inform H1-H5 of our preregistered hypotheses (below). We predict that appeals which emphasise only
the vulnerability of PWD will elicit more empathic concern and support for behavioural restrictions
than appeals which emphasize the vulnerability of ethnic minorities, or appeals which feature both
ethnic minorities and PWD.

Finally, we expect that a�ective concern and support for restrictions will be stronger on average
among (1) disabled respondents, and (2) respondents who have close relatives with disabilities. Intu-
itively, disabled respondents and their close relations may report stronger support for restrictions
out of an instrumental desire to mitigate the risk of severe illness to themselves and their kin. On
the other hand, recent work in social psychology suggests many PWD self-consciously identify as

intellectual disability. Furthermore, it is important to note that we do not endorse such stereotypes as accurate representations
of disabled people. Rather, we argue that given the prevalence of these stereotypes, they are theoretically likely to in�uence
the interpretation of elite messaging.
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Figure 2: Daily cases (people who have had at least one positive COVID-19 test result) and deaths in
Wales in 2021. (Public Health Wales, 2022)

members of a stigmatisedminority group (Bogart, 2014; Nario-Redmond and Oleson, 2016), and report
feelings of social and political solidarity with other PWD (Bogart et al., 2018; Dirth and Branscombe,
2019; Nario-Redmond et al., 2013). Thus, we expect that information about the vulnerability of PWD to
COVID-19 will inspire feelings of group-level political solidarity, resulting in greater a�ective concern
and support for restrictions on average among PWD and their close relations (H6)4.

3 Experimental Design

This pre-registered experiment was embedded in a larger election study that was conducted online by
YouGov between 11th May and 27th May 2021 (Wyn Jones et al., 2023). This was a time when COVID-
19 cases and related deaths were at a relative low-point in Wales (see Figure 2), but a majority of
government restrictions were still in place (see supplementary materials for detailed timeline). A total
of 4,087 respondents were recruited from YouGov’s online panel of over 1 million British adults with a
sampling frame to approximate the demographic composition of the Welsh population. Additional
post-strati�cation weights are applied to all analyses so that model estimates can be interpreted as
nationally representative.5

The post-election survey took approximately 15 minutes to complete, with the experiment placed
at the end of the questionnaire. The full questionnaire is included in the supplementary materials.
Respondents were randomly assigned to one of four experimental conditions - a control condition,
a disability condition, an ethnic minority condition, and a combined condition. In each condition

4We may expect to see similar forms of political solidarity among minority ethnic respondents in response to appeals
which highlight the vulnerability of ethnic minority groups. Our sample is too ethnically homogenous to test this expectation
(See Table 1 in Supplementary Materials), which should be taken up in future research

5Unweighted analyses yield highly similar and substantively identical results.
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respondentswere providedwith the same factual information about the COVID-19 pandemic including
the number of UK residents who had been hospitalised or died as a result of the COVID-19 pandemic.
In the three treatment conditions this information was followed by a statement about how di�erent
groups – disabled people, black and minority ethnic people, and disabled and black and minority
ethnic people – were particularly at-risk of severe illness and death. The full wording is provided in
Table 1.

Assignment VignetteWording
Control The COVID-19 pandemic has had a major impact on UK society.

Over the course of the pandemic, approximately 450,000 Britons
have been hospitalised, and over 120,000 have died.

Disability treat-
ment

[As above +] Disabled people have been particularly seriously
a�ected, with research showing that this group is signi�cantly
more likely to be seriously ill and die from COVID-19.

Ethnic minority
treatment

[As above +] Black and minority ethnic people have been particu-
larly seriously a�ected, with research showing that this group is
signi�cantly more likely to be seriously ill and die from COVID-19.

Combined treat-
ment

[As above +] Disabled people and black andminority ethnic people
have been particularly seriously a�ected, with research showing
that these groups are signi�cantly more likely to be seriously ill
and die from COVID-19.

Table 1: Experimental manipulation

3.1. Outcome measures

A�er reading the treatment text, respondents were asked the extent they agreed with six di�erent
statements on a �ve-point scale (1-5, strongly disagree - strongly agree). The order of these statements
was randomised. Three statements measured respondents’ attitudes toward behavioural restrictions:

• "It should be compulsory for people to wear masks in places where lots of people are gathered
(e.g. supermarkets, shopping malls, public transport)"

• "It is worth temporarily sacri�cing some of our personal freedoms if it means protecting those
who are most vulnerable to COVID-19"

• "There should not be another lockdown if cases of COVID-19 begin to increase again"

Three further statements measured a�ective responses towards those most vulnerable to COVID-
19:

• "I am very concerned about those most vulnerable to COVID-19"

• "I feel anger towards people who refuse to take action to protect those most vulnerable to
COVID-19"

• "I am quite moved by what can happen to those most vulnerable to COVID-19"

6



3.2. Hypotheses

We pre-registered the following hypotheses:

• H1: The disability condition will elicit greater anger and empathic concern than the control,
ethnic minority, or mixed conditions.

• H2: The disability condition will elicit more prosocial action than the control, ethnic minority,
or mixed conditions.

• H3: Themixed conditionwill elicit greater anger and empathic concern than the ethnicminority
or control conditions.

• H4: The mixed condition will elicit more prosocial action than the ethnic minority or control
conditions.

• H5: The ethnicminority conditionwill not elicit a signi�cantly greater degree of anger, empathic
concern, or prosocial action than the control condition.

• H6: Disabled people and proximate relations of disabled people will exhibit greater empathic
concern, anger, and prosocial action in response to the disability condition than non-disabled
respondents, and respondents without disabled proximate relations.

4 Empirical Strategy

The analysis plan for this experiment was preregistered at AsPredicted: aspredicted.org/blind. We do
not deviate from the preregistration plan. To test hypotheses 1-5, we estimate the Average Treatment
E�ect (ATE) of exposure to the manipulations outlined above using OLS:

Yi = α +β1Treati + ε (1)

Where Yi is respondent i’s attitude toward one of the six outcome variables listed above, and Treat
is a categorical variable for treatment group. To test hypothesis 6 we compute the conditional average
treatment e�ect (CATE) - that is, the e�ect of exposure to the treatment interacted with disability
status, or relational proximity to PWD (in separate models). Power calculations for the estimation of
the CATE are provided in Tables 7 and 8 of the supplementary materials. CATEs are computed using
OLS:

Yi = α +β1Treati +β2Disability +β3(Treat ∗Disability) + ε (2)

In addition to calculating the ATE and CATE for each individual outcome variable, we also create
two indices; the �rst comprised of the three pro-social behaviour items, and the second comprised of
the three a�ective items.6 We run the same analyses outlined above using these as outcomemeasures.
This strategy was not included in the study’s preregistration. We conduct signi�cance tests using
p < 0.01 thresholds in addition to p < 0.05 and report both con�dence intervals for treatment e�ect
estimates in all �gures. To assess the precision of any null results we observe for main e�ects, we
report equivalence bounds using a two one-sided tests approach (Lakens et al., 2018). All models
include robust standard errors and sampling weights.

6See Supplementary Materials Section D for more information.
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5 Results

Results of the models testing our �rst �ve hypotheses are presented in Figure 3. All outcome variables
are standardised between 0-1 for ease of interpretation. Our �rst two hypotheses predicted that
treatment e�ects would be greatest in the disability treatment across a�ective and prosocial behaviour
outcomes. Contrary to expectations, we do not observe any e�ects signi�cant at the 95% level in any
of our outcome measures including both indices. For example, the disability treatment yielded an
average treatment e�ect of β = –0.010 (p=0.485) on the compulsory masks outcome, and an e�ect
of β = –0.011 (p=0.427) on the anger outcome. Of course, failure to reject the null is not the same as
con�rming the null. Here we estimate equivalence bounds using two one-sided t-tests.7 In only one
of the outcome variables - Sacri�ce Freedoms - do the 90% con�dence intervals fall fully within the
estimated equivalence bounds meaning that we can reject the alternative hypothesis. For all other
outcome variables, 90% con�dence intervals fall outside of the equivalence bounds, and we therefore
fail to reject the alternative hypothesis.

In hypotheses 3 and 4, we predicted that the combined treatment (disability + ethnic minority)
would yield greater prosocial behaviour and empathic concern compared to the control and the
ethnic minority treatment. We observe no support for these expectations. In fact, contrary to our
expectations, we observe a statistically signi�cant negative e�ect in four of our outcome variables:
three at the 95% threshold (Masks compulsoryβ = –0.037, p = 0.017, Angerβ = –0.033, p = 0.035, and the
prosocial indexβ = –0.028, p = 0.029) and three at the 99% threshold (Concernedβ = – – 0.039, p = 0.004,
Moved β = –0.038, p = 0.007 and the a�ective index β = –0.037, p = 0.003). No statistically signi�cant
e�ects are observed for ’Sacri�ce freedoms’ or ’Nomore lockdowns’, but in both cases 90% con�dence
intervals fall beyond equivalence bounds ([-0.0239, 0.0239] and [-0.09, 0.09] respectively) meaning
that we cannot con�dently rule out the presence of a small e�ect. Relative to the ethnic minority
condition, a statistically signi�cant di�erence is only observed in the ’Moved’ outcome, but this is a
substantively small di�erence. In all but one outcome - Anger - equivalence tests fail to reject the
alternative hypothesis (see Table 12 of the supplementary materials).

Finally in hypothesis 5, we predicted that the ethnicminority treatment would not yield statistically
signi�cant results from the control condition in any outcome variables. While this is con�rmed in
four outcome variables, again contrary to our expectations we observe negative treatment e�ects at
the 95% threshold in two outcomes: Concerned (β = –0.029, p = 0.026 and Anger β = –0.031, p = 0.040).
Here, all equivalence tests fail to reject the alternative hypothesis, meaning we cannot con�dently
rule out a substantively small di�erence between these conditions.

5.1. Interactions (H6)

In hypothesis 6 we predicted that wewould observe treatment heterogeneity in the disability condition
among respondents who are either themselves disabled, or who have close kin with disabilities. In our
sample 29.15% (N=1,176) respondents said they had a disability and 17.87% (N=721) of respondents said

7See Section F in Supplementary Materials for more information.
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Figure 3: E�ect of vulnerability treatments on outcomemeasures. Shown with 95% and 99% con�-
dence intervals. Regression tables reported in Section E of the supplementary materials.

they were close to someone with a disability8. Figure 4 displays the results from our test of Hypothesis

8Wemeasure disability status with a single binary item taken from the European Social Survey (ESS): "Are you hampered
in your daily life activities in any way by any long standing illness or disability, in�rmity, or mental health problem?" (yes/no).
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6a, interacting a respondent’s disability status with the disability treatment. Here, we predicted that
PWD would be particularly sensitive to the disability treatment, and as a result we would observe
larger e�ects within this group of respondents. Evidence supporting this hypothesis is mixed across
outcome variables. For two of our measures of prosocial behaviour – agreeing masks should be
compulsory in public places and willingness to sacri�ce personal freedoms to protect others – we
observe positive e�ects signi�cant at the 99% threshold (β = 0.10, p = 0.004 and β = 0.089, p = 0.010
respectively).

Non-disabled respondents did not respond in a similar manner to the Disability treatment: we
observe no substantive or statistically signi�cant e�ects. In other words, there is some evidence that
disabled respondents appear to be more sensitive to the disability treatment than their non-disabled
peers, though the absence of any statistically signi�cant e�ect in any of our a�ective measures does
highlight the inconsistency of this �nding. Likewise our test of Hypothesis 6b – where we interacted
treatment condition with an indicator for relational proximity to PWD – produced no statistically
signi�cant e�ects. Results are not reported in the main body of the text for for conciseness, but com-
plete results are available in Table 8 of the supplementary materials. In addition to these interactions,
we pre-registered an interaction between respondent ideology and the treatments, though we did
not pre-register any related hypotheses. Again, we observed no substantive or statistically signi�cant
e�ects.9

6 Discussion

Throughout the COVID-19 pandemic, governments aimed to motivate compliance with behavioural
restrictions using messages which emphasised the vulnerability of particular minority groups to
severe illness and death. Using a large, pre-registered survey experiment embedded in the 2021 Welsh
Election Study, this paper has sought to evaluate the e�ectiveness of these kinds of appeals. We
found very little support for the majority of our preregistered hypotheses. Contrary to expectations,
none of our manipulations produced substantial increases in either a�ective concern or support
for behavioural restrictions, and attitudes did not signi�cantly vary in response to di�erent group
cues. Importantly, the results of our equivalence tests suggest we cannot rule out the presence of a
substantively small e�ect. However, given the negative direction many of the results presented in
Figure 3, in most cases these results still run contrary to our theoretical expectations.

We also found some limited, but nonetheless signi�cant, evidence of a backlash e�ect, in that
both a�ective concern and support for restrictions were signi�cantly diminished in response to the
combined treatment. While the exact reasons for this response are unclear, it is possible that some
respondents interpreted the treatment as trying to equate the experience of social groups with
di�erent characteristics and di�erent levels of vulnerability to COVID-19. This may have reduced
the plausibility of the treatment and led some respondents to react in a contrary or hostile manner.
Finally, the results of our interaction models provide some evidence that appeals which targeted PWD
led to increased support for behavioural restrictions among disabled respondents. More work needs

Wemeasure relational proximity to disability with the following item: "Are the you the family member or partner of a person
with a disability, or do you currently care regularly for a person with a disability?" (yes/no/prefer not to say).

9See Section G of Supplementary Materials.
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Figure 4: Treatment interacted with Disability. Shown with 95% and 99% con�dence intervals.
Regression tables reported in Section E of the supplementary materials.

to be done to clarify the psychological mechanisms underlying these results. Given that we observe no
signi�cant change in a�ective concern among PWD in response to the disability condition, we think
it is probably more likely that this result is driven by a rational desire among PWD to mitigate their

11



own risk of severe adverse health outcomes, rather than a broader sense of subjective identi�cation
with PWD10. On the other hand, given the inconsistency of these results, we caution against drawing
strong conclusions about the e�ects of vulnerability appeals on minority group members.

These results also have some important limitations. Firstly, we cannot rule out the possibility
that our results are impacted to some extent by inattentive responding, as our design did not include
a manipulation check and the treatment itself was relatively brief. Secondly, our results may have
been impacted to some extent by the timing of our study. At the time of �elding, the pandemic was in
its second year, daily new cases and COVID-related deaths were at a low ebb, and the Welsh Senedd
had recently voted to relax a wide array of behavioural restrictions11. Plausibly, respondents may
have found our treatments more a�ectively compelling if the virus were perceived as posing a more
urgent existential threat. On the other hand, by 2021 there was a much greater volume of factual
information about the vulnerability of social minorities to COVID-19, and this information was widely
disseminated by political elites. We may not have observed substantively di�erent responses to our
treatments if the study were �elded earlier in the pandemic, when the threat posed by COVID-19 to
social minorities was less clear.

It is also important to consider how our results may have varied in response to a stronger or more
detailed treatment. For example, our treatments did not include statistical information describing
the speci�c rates of severe illness and death experienced by various minority groups. We omitted
these data because the groups featured in our treatments had very di�erent rates of severe illness and
death from COVID-19 by May 2021, and including accurate information of this kind would have made
it di�cult to draw accurate inferences about the role of group cues in particular. Nevertheless, in the
absence of this kind of evidence, respondents may have been more likely to dismiss the treatments
as hyperbolic or politicised, or feel they lacked the information necessary to respond in a manner
commensurate to the scale of the problem. Similarly, our treatments did not include behavioural
recommendations, and we did not frame our treatments as coming from a politician or government
o�ce. Both of these characteristics may plausibly have increased the strength or persuasiveness of
our treatments. Finally, it is also the case that these vulnerability appeals were rarely used in isolation,
and instead were frequently communicated alongside other information. Our study does not allow
for us to measure the potential additive e�ect of these appeals when accompanied by additional
information. Future research should seek to address these possibilities by (1) varying the type and
volume of supporting evidence provided in vulnerability appeals, (2) including clear behavioural
recommendations, and (3) varying the institutional or political source of vulnerability appeals.

Understanding howmessaging shapes compliance with public health restrictions is important,
both for our retrospective understanding of political behavior during moments of social upheaval
and threat, and to help inform e�ective health policy interventions during future public health
emergencies. These challenges are particularly urgent in demographically diverse societies, where
messages targeted at speci�c groups risk alienating out-groups and producing unintended behavioural
consequences. Our results indicate that while vulnerability appeals were unsuccessful in promoting
a�ective concern or prosocial action in the full sample, there is some suggestive evidence that the

10For a discussion of the relationship between subjective identi�cation and emotional reactivity to group threats, see Huddy
(2013).

11A more detailed description of the status of COVID-19 in Wales at the time of �elding is available in the online appendix.
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e�ect such appeals may vary to some extent among respondents with di�erent health characteristics.
Future work should seek to clarify how vulnerability appeals might be more e�ectively cra�ed and
targeted to promote positive behavioural change in the mass public, and among those most at risk
from public health emergencies.
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A Survey information

The survey experiment was embedded in wave 3 of the 2021 Welsh Election Study (Wyn Jones et al.,
2023). It was carried out online by YouGov. It had a completion rate of 91.4%, with 4,087 respondents
completing the questionnaire (average completion time was 14 minutes 37 seconds). Summary
demographic descriptives of the survey sample are provided below in Table 1 Full information on the
survey is available via the UK Data Service (Study Number: 9063).

N % N %
Gender Ethnicity
Male 1,818 44.5 Welsh/Scot./N.Irish/Eng. 3,892 95.2
Female 2,269 55.5 Irish 12 0.3
Age group Gypsy or Irish Traveller 1 0.0
18-29 505 12.6 Any other White background 83 2.0
30-39 498 12.4 White and Black Caribbean 5 0.1
40-49 627 15.6 White and Black African 3 0.1
50-59 759 18.9 White and Asian 15 0.4
60-69 972 24.2 Any other multiple ethnic bground 9 0.2
70+ 656 16.3 Indian 9 0.2
Highest Educational Qual. Pakistani 4 0.1
None 229 5.7 Bangladeshi 1 0.0
Other 126 3.2 Chinese 4 0.1
GCSE or equiv (High School 16) 706 17.7 Any other Asian background 8 0.2
A Level or equiv (High School 18) 792 19.9 African 5 0.1
Higher below degree 346 8.7 Caribbean 3 0.1
Degree 1,215 30.5 Black/African/Caribbean 1 0.0
Don’t Know 132 3.3 Arab 2 0.1
Other technical things 444 11.1 Any other ethnic group 3 0.1
Income - gross household Prefer not to say 26 0.6
Under £15,000 per year 619 15.1 Skipped 1 0.0
£15,000 to £24,999 per year 690 16.9 Disabled
£25,000 to £39,999 per year 787 19.3 Yes 916 28.9
£40,000 to £59,999 per year 565 13.8 No 2,194 69.3
£60,000+ 405 9.9 Skipped 53 1.7
Don’t know 271 6.6
Prefer not to answer 744 18.2
Skipped 6 0.1
Geography
Urban 2,605 63.7
Town and Fringe 628 15.4
Rural 851 20.8
Uncoded 3 0.1

Table 1: Summary demographic descriptive statistics of survey sample
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B Wales as a case

The response to the COVID-19 crisis in the UK is unique in that it was/is not coordinated or led by the
central UK government. As a public health crisis, responsibility for formulating a response lay with
the devolved governments of the UK.Whilst the first initial fewmonths were characterised by a largely
coordinated and ’joined-up’ approach to the crisis, divergence in response increased throughout 2020.
Table 2 illustrates the policy response of the Welsh Government.

Table 2: Timeline of COVID restrictions in Wales

28/02/2020 · · · · · ·• First confirmed case.

23/03/2020 · · · · · ·• Schools close.

23/03/2020 · · · · · ·• Cafes, pubs, & restaurants close.

26/03/2020 · · · · · ·• Lockdown begins.

08/05/2020 · · · · · ·• Removal of once-a-day exercise limit.

09/06/2020 · · · · · ·• Masks recommended for public transport.

29/06/2020 · · · · · ·• All schools reopen.

23/10/2020 · · · · · ·• ‘Firebreak’ lockdown begins.

9/11/2020 · · · · · ·• Firebreak ends.

20/12/2020 · · · · · ·• Wales enters full lockdown.

22/02/2021 · · · · · ·• Return to school announced for 3-7 year olds.

24/04/2021 · · · · · ·• Any six people can meet outdoors.

03/05/2021 · · · · · ·• Gyms and leisure centres can reopen.

17/05/2021 · · · · · ·• Indoor hospitality reopens and international travel resumes.

24/05/2021 · · · · · ·• Data collection ends.

More substantial divergence took place after the period outlined in Table 2, but as we only have
data covering the period of May 2021, we focus on divergence that occurred until this point.The main
points of divergence at this point were the timing of when schools should reopen, when face masks
were recommended ormade compulsory, and the social distancing rules. That said, policy divergence
up until this point was limited only to differences in timing, not substantive differences in restrictions
(though these followed later).

At this point in the pandemic, health outcomes in Wales were very similar to those across the
other constituent countries of the UK: England, Scotland, and Northern Ireland. Public attitudes
towards restrictions and government performance had began to diverge more substantially how-
ever at this point. Public opinion in Wales and Scotland remained significantly more supportive of
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continuing restrictions and measures like mandatory face-masks in public spaces (see, for example,
Ibbetson (2022)). Satisfaction with Welsh Government performance throughout the pandemic was
also substantially higher than evaluations of the UK Government’s performance (Larner et al., 2022).
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C Distribution of dependent variable in control condition

0 10 20 30 40 50
%

Don’t know

Strongly disagree

Disagree

Neither

Agree

Strongly agree

Masks compulsory

0 10 20 30 40 50
%

Don’t know

Strongly disagree

Disagree

Neither

Agree

Strongly agree

Sacrifice freedoms

0 10 20 30 40 50
%

Don’t know

Strongly disagree

Disagree

Neither

Agree

Strongly agree

No more lockdowns

0 10 20 30 40 50
%

Don’t know

Strongly disagree

Disagree

Neither

Agree

Strongly agree

Concerned

0 10 20 30 40 50
%

Don’t know

Strongly disagree

Disagree

Neither

Agree

Strongly agree

Anger

0 10 20 30 40 50
%

Don’t know

Strongly disagree

Disagree

Neither

Agree

Strongly agree

Moved

Figure 1: Distribution of responses on outcome variable in control group
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Figure 2: Distribution of indicies

D Collapsing outcomemeasures into indices

In addition to examining the effects of the treatment on each of the outcomes individually, we construct
two indices: one constructed from the three items which were designed to capture willingness (or
unwillingness) to engage in prosocial behaviour –Masks compulsory, Sacrifice freedoms, andNomore
lockdowns – and one constructed from the three items capturing affective response – Concerned,
Anger, and Moved. This step of our analysis was not pre-registered. Factor loadings for the the
prosocial index are as follows; Masks Compulsory = 0.7192, Sacrifice Freedoms = 0.7311, and No more
lockdowns = 0.3249. Loadings for the affective index are: Concerned = 0.7974, Anger = 0.6267, Moved =
0.7797. The distribution of both indices is displayed in Figure 2, with correlations presented in Tables
3 and 4.

Masks Compulsory Sacrifice freedoms No more lockdowns
Masks Compulsory 1
Sacrifice freedoms 0.6356 1
No more lockdowns 0.2276 0.2579 1

Table 3: Prosocial behaviour items correlation table

Concerned Anger Moved
Concerned 1
Anger 0.5358 1
Moved 0.6987 0.5084 1

Table 4: Affective items correlation table
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E Main Effects Tables (Test H1-5)
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E.1. Models for indices (not pre-registered)

Prosocial index Affective index
Control - -
Disability treatment -0.004 -0.016

(0.012) (0.011)
Ethnic Min treatment -0.018 -0.024**

(0.013) (0.012)
Combined treatment -0.028** -0.037***

(0.013) (0.013)
Constant 0.768*** 0.753***

(0.008) (0.008)
Observations 3872 3941
R2 0.002 0.004

Table 6: Effect of treatment on indices. Robust standard errors in parentheses. Levels of significance:
*** 99% ** 95% * 90%
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E.2. Interactions (Test H6)
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F Equivalence Testing

In addition to testing for evidence of an effect, we use equivalence tests to test for the absence of a
small, meaningful effect. To do so, we use a two one-sided T-test (TOST) procedure and calculate
relevant equivalence bounds for all effects (Lakens et al., 2018).

The TOST procedure requires researchers to identify the smallest effect size of interest (SESOI)
they can be expected to observe in their study. Lakens (2014) identifies several ways to do so, such
as conducting a meta-analysis of related relevant studies, or selecting some meaningful measure
of movement in the outcome variable. In the literature on framing effects, there is not a generally
agrees SESOI. Recent meta-analyses of framing effects provides mixed results. For example, Amsalem
and Zoizner (2022) analysis of 138 framing experiments in political science finds that framing has
medium-sized effects on citizens’ political attitudes and emotions (d = 0.41 & 0.47 respectively), but
effects on behavior are weak (d = 0.11). However, in Gallagher and Updegraff (2011)’s meta-analysis
of framing effects on public health attitudes and behaviour, they report much weaker effects across
of wide range of attitudes and behaviours, but highlight the important additive nature of even small
public health effects.

Recent work on COVID-19 and framing also fails to agree on a consensus of what a meaningful
effect size and there is seldom SESOI’s identified in pre-registrations. A meta-analysis of 57 studies
on the effect of interventions on vaccine hesitancy (Huang et al., 2023) identified an overall effect
size of d=0.2, with this reducing to a much smaller effect of d=0.09 for studies that used an online
experimental design. Research on political attitudes and behaviours has produced similar variation
in reported effect sizes. For example, Deslatte (2020) reports medium-sized effects on public health
messaging reducing intentions to go shopping in the US.In contrast Kuipers et al. (2021) report much
smaller (albeit not significant) effects in their study on encouraging Indonesians to pray at home
during the pandemic. In identifying a SESOI they identify the minimum detectable effect size (MDES)
for their sample, ranging from a 5% change in outcome variable in main treatments (approximately
d=0.14) to a 9% change for subgroup analysis (approximately d=0.26). Similarly Chung et al. (2022) use
power analyses to identify a MDES of 0.04 to set as their inferiority bounds in equivalence testing.
Rasmussen et al. (2024) identify a SESOI based on previous work they aim to replicate, but also identify
a MDES to identify small effects.

In the absence of a clear consensus identifying meaningful effects in framing studies, we follow
Lakens (2014) suggestion and calculate equivalence bounds using the smallest true effect size we can
statistically detect given sample size. Given the study’s large sample size, this is a small effect: d = 0.09.
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G Interacting treatment with respondent ideology

In addition to the interactions presented above, we pre-registeredmodels where we interact treatment
with a respondents’ ideology. Here, we focus on social values, or the so-called liberal-authoritarian
scale. We select this value scale, as opposed to say left-right economic values, because of the growing
body of evidence which has established a link between these values and individuals’ responses to
the pandemic (see, for example, Ollerenshaw (2022)). Results are presented in Figures below as
per Brambor et al. (2006). We observe no statistically significant interaction effects, with very little
heterogeneity at all across treatments.
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Figure 3: Effect of treatment interacted with ideology on prosocial items + index
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Figure 4: Effect of treatment interacted with ideology on affective items + index
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