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Abstract
Xenophobia and anti-immigrant attacks rose during the COVID-19 pandemic, yet this may not be solely due to the disease
threat. According to theories of frustration and scapegoating, situational obstructions and deprivation can motivate prejudice
against outgroups. Using a global natural quasi-experimental design, this study tests whether the restrictiveness of national lock-
downs can explain higher individual-level perceptions of immigrant threat. Data of 45,894 participants from 23 countries were
analyzed. Both lockdown duration and lockdown severity were positively associated with individuals’ perceived threat of immi-
grants. The lockdown effects were independent of objective and subjective measures of disease threat, and there was no evi-
dence that disease threat drives people’s prejudice toward immigrants. Subgroup analysis suggested the lockdown effects were
reliable in Europe and the Americas, but not in Asia. These findings suggest a need to mitigate frustration and scapegoating when
implementing lockdowns, and to distinguish the influence of societal restrictions from disease threat.
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The COVID-19 pandemic is not only an unprecedented
public health crisis but also a global political and civil lib-
erties challenge. In this context, xenophobia and racist
attacks rose dramatically (Gover et al., 2020; He et al.,
2021): In the United States, the police recorded anti-Asian
hate crimes increased by 45% in 2020 compared with 2019,
despite an overall 6% drop in hate crimes (Center for the
Study of Hate & Extremism, 2021). Whereas the United
States showed more negative attitudes and blame for
Asians (Reny & Barreto, 2020), residents in Japan held
stronger exclusionary attitudes toward foreigners in general
as the spread of COVID-19 increased (Yamagata et al.,
2020). Prejudicial attitudes toward immigrants and minor-
ity groups determine how they are treated in society and
can even influence the health and wellbeing of such groups
during a pandemic (Dhanani & Franz, 2021). Similar pre-
judicial phenomena, in the context of disease outbreaks,
have been noted for centuries: during the Black Death in
the 14th century, Jews and minorities were scapegoated
and massacred. The 2014 Ebola outbreak led to a rise in

anti-African racism and xenophobia in Europe (Prati &
Pietrantoni, 2016). The human tendency to derogate the
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‘‘other’’ during disease outbreaks appears to be ancient, yet
little is understood about the situational causes of this
phenomenon.

A prevailing assumption is that xenophobia during the
pandemic is a response to disease threat (i.e., concerns
about risk of infection, Schaller & Neuberg, 2012; Van
Bavel et al., 2020). According to the behavioral immune
system theory (Murray & Schaller, 2016; Schaller & Park,
2011), pathogen stress can exacerbate the formation or
strengthening of group consciousness (Fincher &
Thornhill, 2012). When human beings become vectors for
a prevalent infectious disease, one effective way to avoid
infection is to reduce exposure to people who have been
infected. Given the difficulty of detecting infected people,
however, an adaptive response might be to avoid interac-
tions with unknown out-groups altogether (Horita &
Takezawa, 2018; Murray & Schaller, 2016; Schaller &
Park, 2011). Hence, prejudice and hostility toward immi-
grants could be driven by realistic fears of virus infection
and the (mis-)perception that immigrants carry the patho-
gen (Cashdan & Steele, 2013).

Although the disease threat hypothesis is a prominent
theoretical stance, the present research considers how pre-
judicial attitudes during the pandemic may not be exclu-
sively due to infection fears—such prejudice could also be
a classic, displaced aggressive response to the co-occurring
societal restrictions (Ihedioha, 2020). According to theories
of frustration-aggression and scapegoating (Allport, 1954;
Glick, 2005; Leander et al., 2020), prejudicial attitudes
toward foreigners and other minorities could be derived
from being thwarted and disempowered by mandatory lock-
down and quarantine. Superficially, fears and frustrations
might yield similar outcomes—such as the increased percep-
tion of outgroups as threatening. However, the threats and
thwarting that lead to such responses have different antece-
dent conditions. They also serve different functions (Leander
et al., 2020): whereas threat- or fear-related responses serve
to prevent a future loss (e.g., prevent COVID-19 infection),
frustration- or thwarting-related responses serve to symboli-
cally compensate for losses that have already occurred (e.g.,
psychological deprivation from lockdowns). If restrictive
public policies have unintended consequences on vulnerable
groups, then research is needed to disentangle any potential
influence of the lockdowns from disease treat.

Psychology has long recognized that societal
frustrations—especially those experienced collectively—can
predict displaced prejudice toward other groups (Allport,
1954; Rothschild et al., 2012). Although societal lockdowns
are among the most effective measures for pandemic con-
trol and have been widely implemented by most countries
around the world since the COVID-19 outbreak, people
become socially and physically isolated during lockdown
(Mucci et al., 2020). The obstruction, social isolation, and
deprivation caused by lockdown can adversely influence
psychological well-being (Brooks et al., 2020). In situations
of thwarted control—be it obstructed goals, ostracism, or

simply being used as instruments to others’ goals, displaced
aggression can be a compensatory response for restoring
psychological control (Jasko et al., 2020; Leander &
Chartrand, 2017; Poon et al., 2020; Warburton et al.,
2006). This view is consistent with recent research, in New
Zealand and the United States, showing that perceived dis-
empowerment in society predicted prejudicial responses to
minority groups victimized by White Supremacist mass
shootings (Leander et al., 2020).

We propose that although the lockdown restriction
could make people feel protected, it can also be a form of
societally imposed thwarting or frustration and thus drive
displaced prejudice toward immigrants during the COVID-
19 pandemic. Providing indirect support for lockdown-
induced frustration-aggression phenomena, it has been
reported that the domestic violence and intimate partner
violence increased following the implementation of lock-
down measures (Johnston, 2020). However, data are lack-
ing that directly link such outcomes to specific lockdown
conditions. It would be useful to know whether prejudicial
attitudes are higher when individuals are in more restrictive
and/or longer national lockdowns.

To test the plausibility of a frustration-related hypoth-
esis of prejudicial attitudes, this study examined lockdown
conditions across countries during the initial wave of the
COVID-19 pandemic. Given that the definition of minori-
ties varies across different countries, this study examines
attitudes toward international migrants in general. We
operationalized the COVID-19 lockdown as a global natu-
ral quasi-experiment; the research question was whether
objective, national lockdown conditions (i.e., lockdown
severity and duration) predict perceived threat of immi-
grants at the individual-level. We sought to recruit tens of
thousands of participants globally in March–May 2020.
The lockdown conditions were operationalised at the
individual-level by linking objective COVID-19 lockdown
intervention data with subjective attitudes towards immi-
grants. To provide discriminant validity, we additionally
tested whether any effects of the lockdown conditions are
independent of objective or subjective COVID-19 disease
threat (i.e., tested against the prevailing disease threat
hypothesis). We further explored whether such lockdown
effects are mediated through frustration-related concerns
about being thwarted and disempowered in society, and
whether lockdown measures influence people’s general
affect towards immigrants.

Materials and Methods

Data Source

This study was based on the data linkage between
individual-level survey data from our PsyCorona Project
on COVID-19 (Agostini et al., 2022; Han et al., 2021; Nisa
et al., 2021), and country-level, daily lockdown severity
data from the Oxford COVID-19 Government Response
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Stringency Index (OxCGR, Hale et al., 2021). PsyCorona
is a web-based survey that aims to investigate the psycholo-
gical impact of the coronavirus spread. From March 19 to
May 11, 2020, we recruited 51,547 participants from 23
countries using paid and unpaid procedures (Argentina,
Australia, Brazil, Canada, France, Germany, Greece,
Indonesia, Italy, Japan, Netherlands, Philippines,
Romania, Russia, Saudi Arabia, Serbia, South Africa,
South Korea, Spain, Turkey, Ukraine, the United
Kingdom, and the United States of America). Of these par-
ticipants, 27,463 participants were sampled online through
Qualtrics’ panel management service (about 1000 partici-
pants for each country), so that they are representative of
the country’s general population in terms of gender and
age. Another 24,084 participants were recruited via email
invitation or social media. The study was approved by the
Ethics Committees of the University of Groningen (PSY-
1920-S-0390) and New York University Abu Dhabi
(HRPP-2020-42).

The Oxford COVID-19 Government Response Tracker
(OxCGRT) calculates a daily stringency index (on a 0–100
scale) of most countries from January 21, 2020. The strin-
gency index is based on nine indicators of government
responses, including school closing, workplace closing, can-
celing public events, restrictions on gatherings, closing pub-
lic transport, stay-at-home requirements, restrictions on
internal movement, international travel controls, and pub-
lic information campaigns.

Eligible Participants

We excluded participants with missing values on perceived
threat of immigrants, age group, gender and education
level (n = 884), and those who considered themselves to be
immigrants (n = 4,769). After exclusion, a total of 45,894
participants were included in this study (sample sizes by
country are presented in Supplementary Table 1).

Measures

Dependent Variables. The main outcome variable of interest,
individual-level perceived threat of immigrants (based on
the intergroup-threat theory, Stephan et al., 2009), was
measured with a validated scale used in the American
National Election Studies (American National Election
Studies, 2014, 2019) and the European Social Survey
(2017). In this scale, two items assess material or realistic
concerns related to the economy and crime (Migrants who
come to live here, generally. . . ‘‘take jobs away: create new
jobs,’’ and ‘‘. . . make crime problems worse: make crime
problems better’’); two items assess symbolic concerns
related to cultural supremacy (‘‘. . . undermine the cultural
life: enrich the cultural life,’’ and ‘‘. . . harm this country’s
culture: benefit this country’s culture’’). In the PsyCorona
survey, a fifth, ad hoc item was added to specifically assess
disease-threat concerns (that migrants ‘‘. . . bring diseases:

help prevent diseases’’). Participants rated each item on a
10-point Likert-type scale from 1 to 10, reverse-coded so
that higher scores represent higher perceived threat of
migrants. All five items were very highly interrelated (r ran-
ged from .61 to .85) and the Cronbach’s a coefficient (.92)
showed a good internal consistency reliability of this scale.
The country-level Cronbach’s a ranged from .85 to .93
(Supplementary Table 1). Although the realistic and sym-
bolic concerns can form two distinct sub-scales, confirma-
tory factor analysis for the measurement model based on
single-factor structure showed a good model fit in the
whole sample (comparative fit index [CFI] = 0.955, root
mean square error of approximation [RMSEA] = 0.040,
standardized root mean square residual [SRMR] = 0.033),
indicating the five items can form a scale representing gen-
eralized perceived threat. This is also consistent with recent
findings that in the COVID-19 context, anti-immigrant
sentiments are generalized and not specific to any single
concern (Hartman et al., 2021). To further check the
measurement invariance of this scale across countries, we
used multi-group confirmatory factor analysis with
the alignment method (Asparouhov & Muthén, 2014;
Supplementary Methods).

To assess whether people report more general negativity
toward immigrants, we included a ‘‘feeling thermometer’’
in the PsyCorona survey as a secondary dependent vari-
able. This item assesses individual-level generalized affect
towards migrants (from 0 [Very cold or unfavorable feel-
ing] to 100 [Very warm or favorable feeling], Nelson, 2008;
Zavala-Rojas, 2014). We reverse-coded this item so that a
higher score refers to more unfavorable feeling (consistent
with the main dependent variable). The feeling thermo-
meter is a common measure of prejudice/attitude (Nelson,
2008), and has been used in the American National
Election Survey since the late 1960s and other studies to
measure prejudice toward several migrant groups (Kteily
et al., 2015; Scott & Safdar, 2017).

Predictors. Lockdown duration for each participant was
computed by both country-level daily OxCGRT stringency
index and each participant’s date of participation in the
PsyCorona survey. We considered the date on which the
OxCGRT stringency index is larger than zero as the start
date of lockdown, then calculated the number of days
between the start of lockdown in participant’s country and
the participant’s PsyCorona survey completion date.
During the survey period, the OxCGRT stringency index
in all 23 countries remained above zero after the start date
of lockdown (i.e., no early termination). The lockdown
severity for each participant was calculated as the average
score of OxCGRT stringency index from the start of lock-
down to the participant’s survey completion date.

Covariates. A range of theoretically tangential covariates
were assessed in the PsyCorona survey, including age
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group, gender, and education level, and subjective disease
threat (individual-level perceived COVID-19 infection
risk). To explore frustration-related processes, we assessed
individual-level perceived disempowerment in society (3
items, e.g., ‘‘Not a lot is done for people like me in this
country’’; Gootjes et al., 2021; Leander et al., 2019, 2020),
and individual-level personal concerns about the corona-
virus thwarting one’s life plans and daily routines (2 ad hoc
items). Full details of the above items, along with a list of
other exploratory covariates, are reported in
Supplementary Table 2. Correlations between these survey-
based measures are presented in Supplementary Table 3.
The actual calendar date of the survey was also a potential
covariate in the analysis (computed as the number of days
between January 1, 2020, and the survey completion date
of each participant).

To control for objective disease threat, each partici-
pant’s data were linked to the confirmed total COVID-19
deaths and COVID-19 infections (both absolute numbers
and per million population), in participants’ country of
residence by the survey completion date (extracted from
the OxCGRT database); although the data were based on
national statistics in each country, these variables were
individual-level variables because participants completed
the PsyCorona survey at different calendar dates and the
case numbers varied over time. We also extracted several
country-level attributes, including gross domestic product
(GDP) per capita, Gini index (World Bank, 2020) and
immigrant percentage in 2019-2020 (United Nations,
2019).

Statistical Analyses

Structural Equation Model (SEM) Analysis. Within the multile-
vel SEM (Model 1), associations between lockdown indices
and a latent variable, generalized perceived threat of immi-
grants (measured by five items), were estimated based on
multilevel linear regressions, with country-level intercept as
a random effect. We used multilevel regression models
(Austin et al., 2001) because this was a hierarchical dataset
(where participants were nested within countries), and
country-level differences needed to be controlled for to
obtain accurate standard errors and significance tests.
Instead of controlling for country as a fixed-effect covari-
ate (i.e., creating 22 dummy variables), the use of random-
effect variable is more statistically efficient (Bingenheimer
& Raudenbush, 2004).

The dependent variable was the latent variable measur-
ing perceived threat of immigrants; the predictor variables
were lockdown duration, lockdown severity and a two-way
interaction term of lockdown duration 3 lockdown sever-
ity. The interaction term helps to explore whether lock-
down duration and severity effects were additive,
substitutable, or multiplicative. To account for potential
confounding bias, we adjusted for age group, gender, and

education level in the SEM (Model 1). Standardized regres-
sion coefficients were estimated and tested in all regression
models. The linear assumption was checked by adding
quadratic terms of lockdown duration and severity which
were not statistically significant and thus removed (p .

.05). The correlation between lockdown duration and lock-
down severity was weak (r = .06 in the SEM). Multiple fit-
ting indices including CFI, RMSEA, and SRMR were
calculated to evaluate the overall model fit.

Controlling for Objective Measures of COVID-19 Severity and
Subjective Risk Perception of COVID-19. To investigate whether
any variation in perceived threat of immigrants was due to
the lockdown measures, independently of disease threat,
we conducted another SEM analysis adjusting for various
individual-level COVID-19 threat measures and actual cal-
endar date (Model 2). The objective measures were con-
firmed total COVID-19 deaths and COVID-19 infections
by the survey completion date. The subjective measure was
the risk perception of getting infected with coronavirus. To
be noted, calendar date is objectively distinct from days in
lockdown, given that different countries started their lock-
downs at different points in time. By controlling for this,
we can ensure that the effect of lockdown duration is not
merely a history effect.

Indirect Effects Analysis. To identify potential process expla-
nations for the lockdown effects on perceived threat of
immigrants, we used the Delta method (Rosseel, 2012) to
test the indirect effects of lockdown duration and severity,
via perceived disempowerment in society (mean of three
items) and/or concerns about thwarted life plans and rou-
tines (mean of two items).

Impact of Lockdown on General Affect Toward Immigrants. We
further built a multilevel linear regression model to explore
whether the lockdown conditions also increased general
negativity toward immigrants (measured by the feeling
thermometer). The use of this alternative exploratory
dependent variable can help assess the robustness of the
generalized influence of lockdown measures on perceived
threat of immigrants and corroborate our inference regard-
ing overall prejudice/attitude toward immigrants. In addi-
tion, moderate correlations were observed between feeling
thermometer and the five immigrant threat items (r ranged
from .44 to .58), which provided convergent validity for
the threat scale.

Subgroup and Sensitivity Analyses. To explore whether the
observed effects vary across different sub-populations, we
conducted several subgroup analyses based on Model 1
according to continent, age group (\35 vs. ø 35 years
old), gender (male vs. female), and education level (below
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Bachelor’s degree vs. Bachelor’s degree or above). To assess
the robustness of our main findings, we conducted several
sensitivity analyses, such as additionally adjusting for sev-
eral individual-level and country-level covariates, restricting
the analysis to the representative sub-sample, and modify-
ing the operationalization of predictors and dependent vari-
ables (see Supplementary Methods for details).

All statistical analyses were conducted using R software
(version 4.0.0). The sem function of lavaan package
(Rosseel, 2012) was used for the SEM analysis. All statisti-
cal tests are two-sided. Where applicable, p \ .05 indicates
statistical significance.

Results

Population Characteristics and Descriptive Analysis

Of the 45,894 participants, 60% were women; 43%, 48%,
or 9% were aged between 18 and 34, 35 and 64, or ø 65
years; and 50%, 30%, or 20% had education level below,
equivalent, or above Bachelor’s degree. Participants’ time
in lockdown varied from 14 to 129 days (M = 70 days, SD
= 17 days). The OxGRT lockdown severity index for each
participant varied from 7.8-78.2 on the 0-100 scale (M =
37.5, SD =13.4). The individual means (SDs) of the five
immigrant threat items are 4.6 (2.6), 5.3 (2.3), 4.0 (2.9), 4.2
(2.9) and 5.1 (2.4) respectively on the 1-10 scale (higher
score refers to higher perceived threat).

The scatter plots showed that the average score of per-
ceived threat of immigrants was positively correlated with
both lockdown duration (Figure 1A) and lockdown sever-
ity (Figure 1B).

Effects of Lockdown Duration and Lockdown Severity on
Perceived Threat of Immigrants

We built a multilevel SEM to examine how lockdown dura-
tion and lockdown severity predict the latent variable of
perceived threat of immigrants (Model 1; Figure 2). The
model achieved a good fit with the data (CFI = 0.951,
RMSEA = 0.020, SRMR = 0.014). The main effects indi-
cated that longer lockdown duration and higher lockdown
severity were each reliably associated with higher perceived
threat of immigrants (standardized b = 0.174 [p \ .001]
and 0.123 [p = .002], respectively).

There was also a negative two-way interaction of these two
indices (b of interaction term between standardized variables
= 20.104, p \ .001). This suggests the effects of lockdown
severity and duration were not additive or multiplicative.
Rather, they were largely interchangeable: as illustrated in
Figure 3, participants who had been in a relatively mild lock-
down for a longer duration reported similar levels of per-
ceived immigrant threat as those in a severe lockdown of any
duration, and perceptions of immigrant threat were lowest
among participants who completed our survey after only a
brief duration in mild lockdowns.

Figure 1. Scatter Plots of Perceived Threat of Immigrants According to Different Levels of Lockdown Duration and Lockdown Severity.
Note: Figure 1A shows the mean threat perception score by lockdown duration; each point represents the average score of perceived threat of immigrants

across the subset of participants who had the same lockdown duration corresponding to the x-axis value. Figure 1B shows the mean immigrant threat

perception score by lockdown severity; each point represents the average score of perceived threat of immigrants across the subset of participants who had

the same level of lockdown severity corresponding to the x-axis value. In these two scatter plots, the perceived threat of immigrants ranges from 1 to 10,

with a higher score for a higher level of perceived threat.
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Drivers of Perceived Threat of Immigrants: Lockdown
Conditions or Disease Threat?

Results were virtually unchanged when adjusting for objec-
tive and subjective measures of disease threat (Model 2):
there remained main effects of lockdown duration (standar-
dized b = 0.191, p \ .001) and lockdown severity

(standardized b = 0.146, p = .018) and the interaction
term (b = 20.093, p = .004). These results demonstrated
that the lockdown effects were independent of the disease
threat measures.

With regards to the effects of these covariates them-
selves, both total new COVID-19 cases in participants’
country and participant’s subjective risk perception of get-
ting infected had a weak negative association with per-
ceived threat of immigrants (standardized b = 20.075 and
20.047, p = .044 and .003, respectively). The negative rela-
tionships of disease threat were in contrast to the positive
relation between lockdown conditions and perceived threat
of immigrants, suggesting that a disease threat hypothesis
may not explain the increased anti-immigration views dur-
ing the early stage of the COVID-19 pandemic. There were
no effects of the total COVID-19 deaths in participants’
country (p = .357) or of calendar date of participation (p
= .492). This model achieved a good fit with the data (CFI
= 0.949, RMSEA = 0.020, SRMR = 0.012).

Indirect Effects Through Frustration-Related Variables

The full patterns of results of indirect effect analysis are in
Supplementary Figures 1 and 2. Lockdown duration had a
significant indirect effect on perceived threat of immigrants,
through both thwarted life goals and routines and disempo-
werment (overall indirect effect combining the two mediators
= 0.024, p= .002; 14% of the total effect of lockdown dura-
tion); post hoc tests for indirect effects through each variable
showed marginal statistical significance.

Lockdown severity also had a significant indirect effect
on perceived threat of immigrants through these two vari-
ables (overall indirect effect = 0.024, p = .007; 13% of the
total effect of lockdown severity); post hoc tests showed
that only the effect through thwarted life was significant
(indirect effect = 0.019, p = .029). These indirect effects

Figure 2. Results of Structural Equation Model Analysis.
Note: All paths in this SEM (Model 1) have statistically significant regression coefficients. Standardized b coefficients are displayed beside the corresponding

paths. The variables in boxes refer to observed variables; the variable in the oval refers to a latent variable. Items 1-5 refer to the five items on perceived

threat of immigrants.

Figure 3. Predicted Values of Perceived Threat of Immigrants
Across Lockdown Time at Different Levels of Lockdown Severity.
Note: Figure 3 is based on the estimates of multilevel structural equation

model (Model 1). It shows the predicted values of perceived threat of

immigrants (i.e., standardized latent variable) across lockdown time. Given

that there was a significant interaction between lockdown duration and

lockdown severity on perceived threat of immigrants, the effect of lockdown

duration on the perceived threat (the slope) was modified by lockdown

severity. The solid line represents the predicted values at the lockdown

severity level of 37.5 (the mean level of all participants); the dotted line and

dashed line represent the predicted values at the lockdown severity levels of

24.1 (the mean level minus 1 standard deviation) and 50.9 (the mean level

plus 1 standard deviation), respectively.
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could imply process evidence, but these variables do not
fully explain the variance in the outcome predicted by the
lockdown conditions.

Exploring the Lockdown Impact on General Affect
Toward Immigrants

Results from a multilevel linear regression, treating the feel-
ing thermometer toward immigrants as the dependent vari-
able, similarly indicated direct effects of lockdown duration
and severity: standardized b = 0.169 (p \ .001) and 0.108
(p = .003), respectively, with an interaction term of 20.084
(p = .001). The pattern of the data matched that for the
immigrant threat scale.

Subgroup and Sensitivity Analyses

Results of subgroup analyses based on Model 1 showed
that the lockdown effects were consistently observed across
different gender, age and education strata (Supplementary
Table 4). However, the analysis by continent showed that
the lockdown effects were only significant in Europe and
the Americas, and not in Asia (Supplementary Table 4);
hence, the lockdown effects on perceived threat of immi-
grants might primarily be a Western phenomenon. Results
of the sensitivity analyses supported the robustness of the
main findings (Supplementary Table 5).

Discussion

The heightened anti-immigrant attitudes and racist inci-
dents during the lockdown have become a serious social
issue and a secondary consequence of the COVID-19 pan-
demic (Gover et al., 2020). However, previous evidence
regarding the contribution of lockdown to prejudice toward
immigrants was scarce—and no prior research has sought
to distinguish the disease threat itself from societal restric-
tions on civil liberties that arose in response to the threat.
In this global, natural quasi-experiment of COVID-19 lock-
down conditions on individuals’ perceived threat of immi-
grants, we observed that longer lockdown duration, or
more severe lockdown restrictions, was each significantly
associated with higher perceived threat of immigrants.

The results are consistent with theories of frustration-
aggression and scapegoating (Allport, 1954; Glick, 2005;
Leander et al., 2020), to the extent that the lockdowns led
to obstruction and deprivation. Prior research on displaced
aggression suggests that people are prone to displace their
frustrations when the true source of frustration is too pow-
erful to act against (Marcus-Newhall et al., 2000). In the
current context, the very power of federal governments to
impose lockdowns may lead people to look for easier tar-
gets to aggress against—perhaps to reassert their own sense
of control and efficacy (Leander & Chartrand, 2017;
Rothschild et al., 2012). The present data suggest that this

can occur quickly under severely restrictive or frustrating
conditions, or eventually under less-severe conditions.

From a frustration-aggression perspective, the unpre-
dicted negative two-way interaction between these two
lockdown indices, when considered in combination with
the stronger main effects, merely indicates that either pro-
longed lockdown or more severe restrictions suffices to
increase perceived immigrant threat. The two lockdown
indicators are substitutable for each other. However, this
interpretation is driven by our a priori theoretical assump-
tion that lockdown duration and severity each reflect an
increased potential for thwarting and deprivation. A plau-
sible alternative interpretation of the interaction is that the
impact of lockdown duration on perceived immigrant
threat was weaker under severe lockdowns because people
under that condition already had a high level of perceived
immigrant threat right after the strict lockdown. From this
perspective, the attenuation pattern may suggest habitua-
tion, in which people’s response to lockdown restrictions
was attenuated in the most extreme conditions
(Mackintosh, 1987). Regardless, consistent with our theo-
rizing, perceived immigrant threat was lowest under the
least lockdown conditions (less severe, shorter duration),
while all other conditions correspond with relatively higher
perceived threat (as shown in Figure 3).

In addition, our data revealed robust effects of the lock-
down conditions on generalized perceived threat of immi-
grants, independent of subjective risk perception of
COVID-19 and objective disease severity. This finding is
inconsistent with the disease threat hypothesis that, accord-
ing to the behavioral immune system theory (Murray &
Schaller, 2016; Schaller & Park, 2011), the fear of virus
infection drives people’s prejudice toward out-groups dur-
ing a pandemic. There have indeed been mixed findings
from empirical studies regarding this theory. Although
self-reported disease vulnerability and concerns of health
threats could make people less supportive of unfamiliar
immigrants (Faulkner et al., 2004), a recent study in
Turkey revealed a more complex picture: although higher
COVID-19 threat perception was associated with higher
perceived threat from Syrian immigrants, it was also asso-
ciated with higher common in-group identity under the
extended social category that all human beings are poten-
tial victims of COVID-19 (Adam-Troian & Bagci, 2021).
The findings of our study showed that both the objective
disease threat (i.e., the total new cases of COVID-19) and
participants’ subjective risk perception of getting infected
were associated with more positive attitudes toward immi-
grants (albeit weakly), which was opposite to what the dis-
ease threat hypothesis would suggest and instead indicates
a possible unifying effect of COVID-19 threat (Cohn,
2012). Although the effect sizes of these virus threat indices
were smaller than the effect sizes of lockdown indices in
our study, the opposing directions of the effects further
suggest that situational threats and frustrations could yield
distinct, even contradictory outcomes.
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The inconsistencies do not necessarily place a
frustration-based explanation in direct competition with
behavioral immune system theory; the theories may be
complementary, and their applicability may vary by timing
and circumstance. If threats and thwarting increase preju-
dice for different motivational reasons (e.g., Leander et al.,
2020), it remains possible that each theory only becomes
applicable under certain conditions or stages of a threat.
For instance, news of the impending pandemic preceded
the global implementation of national lockdowns, so it is
possible that threat-based responses had already transpired
prior to our data collection. A second possibility is that
any non-zero level of disease threat sufficed to serve as a
sequential precondition to any lockdown effects.

The lockdown effects on perceived threat of immigrants
could mainly be a Western phenomenon. Results of sub-
group analyses showed lockdown effects in the Americas
and Europe but not in Asia, suggesting either a cultural
and regional difference in the contribution of lockdown to
xenophobia, or that such prejudice was mainly toward
Asian people who would be minorities in Western coun-
tries. Future research could also investigate if there are
cross-cultural differences in experience with—and accep-
tance of—restrictive government measures to control an
epidemic, and whether Western countries are more prone
to frustration due to societal norms for liberty.

The main practical implication is that societies that
restrict individual liberty in service to public health may
need to plan for frustration-related responses against vul-
nerable groups. It is noteworthy that, immediately after the
United Kingdom initiated a lockdown in April 2020, the
rate of racially or religiously motivated hate crimes reached
the highest level in five years, according to the Crime
Survey of England and Wales (CSEW) and the U.K. Police
Recorded Crime Series (Home Office, 2020). Negative
intergroup attitudes can predict the rationalization of such
hate crimes among the broader population (Leander et al.,
2020). Even with regards to controlling a disease outbreak,
increased xenophobia could be counterproductive to the
extent that health protection relies on solidarity and coop-
eration between groups. In the current context, lockdown-
induced xenophobia may not only have threatened the
safety and health of immigrants (Lee & Waters, 2021), but
also impeded the collaborative control of coronavirus glob-
ally. Given that our data suggest that policymakers cannot
simply soften the restrictions over time to avoid these out-
comes, policymakers may consider interventions to address
the negative intergroup attitudes or redirect individuals’
responses to being thwarted toward prosocial alternatives
(Leander & Chartrand, 2017; Leander et al., 2020).

From a methodological perspective, this study showed
how to apply a quasi-experimental approach to social psy-
chological problems, using database integration and meta-
data (country, timestamps) to conduct natural quasi-
experiments on a global scale in times of crisis. The
strengths of this natural experiment include a massive

sample size and representation across the East and West.
Through the use of multilevel SEM, with country as a ran-
dom effect, we can isolate the effects specifically to the
lockdown conditions without concerns for cultural con-
founds. Moreover, given that lockdown severity and dura-
tion are objective, real-world indices developed by outside
experts (Hale et al., 2021), these measures are unlikely to
suffer from demand characteristics or common method
bias that often plague classic surveys and perhaps even
some experimental research. This study also minimizes
reverse causality bias because the longitudinal nature of
lockdown duration (ranging from 14 to 129 days—albeit
between-subjects) and lockdown severity (calculated as the
average level across the lockdown period) ensures a clear
direction of the potential causal link pointing from lock-
down measures to anti-immigrant attitudes. Finally, the
migrant threat items adapted from the ANES and ESS
scales have been widely used in various research fields, and
have high reliability in our study sample (Cronbach’s a =
.92).

This study has several limitations. First, the OxCGRT
policy indices were calculated at the country level, so we
lack more precise local level of lockdown data to be
mapped to each participant (such data may become avail-
able in time). Nevertheless, during the data collection
period (March 19 to May 11, 2020), most of the 23 coun-
tries implemented national lockdown measures instead of
local measures. Second, self-reported perceptions of immi-
grant threat are inherently subjective and may suffer from
measurement error. Third, it would be useful to test
whether lockdown-induced population shifts in intergroup
attitudes indeed predict regional increases in hate crimes
against immigrants, intentions to help redress immigrants’
heightened vulnerability to the COVID-19 health risk and
economic consequences (Hu, 2020; Raisi-Estabragh et al.,
2020), and immigration policy preferences (Adam-Troian
& Bagci, 2021). Such information could give a clear under-
standing of the practical outcomes of lockdown-related
frustrations and thus provide policymakers and the public
a more comprehensive view of the social-psychological
risks of lockdown.

To conclude, this study demonstrated that national
lockdown duration and severity were positively associated
with individual-level perceptions of immigrant threat. The
lockdown-induced prejudice toward immigrants was inde-
pendent of the objective and perceived disease threats.
When implementing restrictive policies in future, similar
crises, relevant interventions may be needed to protect
against classic frustration and scapegoating effects and pre-
vent secondary social crises.
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