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Abstract
Background: The outbreak and global spread of COVID-19 was accompanied by an increase in reports of
stigmatization of Chinese and Asian-looking people. The behavioral immune system provides a framework for
stigmatization in response to infectious disease threats. Specifically, stigmatization might increase with rising levels
of infectious disease threat. The present study aimed to examine this hypothesis during the early phase of the
COVID-19 pandemic.
Methods: As part of the “EUCLID” project (https://euclid.dbvis.de), a total of 5011 persons from Germany were
surveyed via an online-questionnaire between February 2nd and April 3rd, 2020, covering the progression of the
COVID-19 pandemic over three time periods which were defined by critical events.
Results: There was no evidence for an increase in the stigmatization of Chinese and Asian-looking people across
three topics, that is personal proximity, air travel, and medical measures upon arrival from China.
Conclusions: The present findings provide good news in that participants showed an adaptive response to the
infectious disease threat rather than displaying increased stigmatization. Further research is necessary to specify the
conditions that increase the risk of stigmatization in response to infectious disease threats.
Keywords: Stigmatization, Stigma, Coronavirus, COVID-19, SARS-CoV-2, Pandemic, Disease, Threat, Avoidance,
Pathogen

Background
The coronavirus SARS-CoV-2, which was first reported
in December 2019 in Wuhan, China, spread rapidly
around the world, causing the deaths of millions of
people worldwide [1]. This global spread was accompanied by a reported surge in the stigmatization of Chinese
and Asian-looking individuals [2–6]. Accordingly, individuals who are perceived to look Chinese or more generally Asian may be stigmatized based on their
appearance, leading to avoidance behaviors and social
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exclusion [7]. In response to the reports of
stigmatization, the Centers for Disease Control and Prevention felt compelled to try to reduce the stigma by
emphasizing that “No single person or group of people
are more likely than others to spread COVID-19” [8].
Stigmatization is often conceptualized from an evolutionary perspective (e.g., [9–12]). In the evolutionary
disease-avoidance model, stigmatization is conceived as
the result of a cognitive adaptation for disease-avoidance
which developed in response to problems within ancestral environments [10–12]. Perceived vulnerability to
disease represents one of several conceptually distinct
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pathways which link specific adaptation problems of
disease-avoidance to stigmatization [9, 10]. Specifically,
stigmatization has been linked to infectious disease
threats, such as pandemics both historically [13] and
from a psychological perspective through diseaseavoidance mechanisms, which are also often referred to
as the human “behavioral immune system” (BIS; [11,
14]). The BIS enables people to identify and avoid cues
of infection, thereby presumably minimizing their risk of
becoming infected. However, since the risk of infection
needs to be inferred, cue detection may be flawed. To
avoid the costly consequences of detection errors and
the burden of an infection for the biological immune
system, there is a tendency to interpret harmless characteristics (e.g., facial anomalies) as infection cues [11, 14,
15]. Furthermore, outgroup membership may lead to
avoidance and stigmatization (e.g., [11, 16]) when people
perceive that group to be associated with an infectious
disease [17]. Stigmatization has been shown to be especially prevalent when people feel vulnerable to infection
[11, 14, 15]. The outbreak of the COVID-19 pandemic
may have activated the BIS in the general population
[18, 19], thereby increasing stigmatization [11, 20, 21].
Reports and initial studies suggest that the outbreak of
the COVID-19 pandemic may indeed have led to an increase in stigmatization of Chinese and Asian-looking
people, who are perceived by some people as posing an
infection risk (e.g., [3–6, 22, 23]). Several studies also observed an increase in the use of stigmatizing language on
the internet during the early phase of the pandemic,
which supports this notion (e.g., [24–26]).
The present study investigated changes in the
stigmatization of Chinese and Asian-looking people over
three time periods, which mark the progression of
COVID-19 through critical events in Germany. While
stigmatization is a multifaceted construct, the desire to
avoid a certain group of people is at its core [27]. Accordingly, stigmatization may lead to avoidance and exclusion on interpersonal and societal levels. Thus, on an
interpersonal level, we probed stigmatization related to
worry about being in personal proximity to Chinese and
Asian-looking people. On a societal level, we assessed
people’s approval to single out and exclude Chinese and
Asian-looking people via governmental measures regarding air travel restrictions and medical measures upon arrival from China. An overall increase in stigmatization
was hypothesized over time with increased infectious
disease threat.

Methods
The present study focused on a selection of data collected in Germany between February 2nd and April 3rd,
2020, via google forms and Qualtrics. It is part of the
“EUCLID” project, which tracks changes in subjective
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health, perceptions, expectations, and behavior related to
the COVID-19 pandemic over time and in different
countries (https://euclid.dbvis.de). The questions used in
this study were specifically developed for the “EUCLID”
project (Additional file 1). Data were stored in anonymized form and treated confidentially. In March 2020,
the ethics committee of the University of Konstanz (ID #
07/2020) approved that the study adhered to the guidelines of the German Psychological Society and the declaration of Helsinki. Participants gave written informed
consent to participate prior to their participation.
Participants living in Germany and older than 18 years
of age were recruited via social media (Facebook, Twitter), email lists using a snowball system, and Prolific
Academic. Participants could either take part in a lottery
for a 25€ Amazon voucher or received a payment from
Prolific Academic. A total of 5443 participants were recruited in Germany, of whom 432 were excluded due
missing core variables or failed attention checks to ensure a high data quality. A final sample of 5011 participants (75.35% women) with a mean age of 33.37 years
(SD = 13.19, 18–90 years) was included in the analyses.
Overall, 44.32% indicated being employed or selfemployed, while 45.90% were in training or education.
While participants came from all German federal states,
the majority were from Baden-Wuerttemberg (35.78%),
North Rhine-Westphalia (17.30%), and Bavaria (12.09%).
Three time periods were defined based on critical
COVID-19-related events in Germany and reflecting increasing threat levels (see Fig. 1): early phase (T1: 02/
02–03/07/20, n = 1143), after the first deaths (T2: 03/
08–03/21/20, n = 1462) and during the lockdown (T3:
03/22–04/03/20, n = 2406).
Personal proximity reflects an important aspect of
disease-avoidance, as direct physical contact with potentially infected individuals poses a risk of disease transmission [9, 29–31]. As with potentially infected
individuals, direct physical contact with stigmatized
people may elicit discomfort and thereby facilitate avoidance on a personal level. Thus, at the interpersonal level,
stigmatization was assessed by asking the participants to
indicate their “worry about shaking hands with a
Chinese-looking person” and a control question “worry
about shaking hands with a recent traveler from China”
(i.e., someone who has arrived in Germany from China
in the last 4 weeks). A third question asked participants
to estimate their “worry about a COVID-19 quarantine
station in one’s own city”. This item was selected based
on the finding that being in close proximity to potentially infected individuals may elicit fear, even without
direct physical contact [31]. Furthermore, people who
have been quarantined because they are potentially infected pose a high risk of transmitting the disease [32].
Thus, the quarantine control question assessed worry at

Koller et al. BMC Public Health

(2021) 21:1296

Page 3 of 7

Fig. 1 Time periods as defined by critical events related to COVID-19 in Germany, global COVID-19-related events, and cumulative SARS-CoV-2
cases in Germany per day. Data source: [28]

a general level, thereby facilitating the interpretation of
possible stigmatization effects against Chinese and
Asian-looking people. Worry was measured on a 5-point
scale ranging from 1 (not at all worried) to 5 (very
worried).
To probe for societal levels of stigmatization, two further topics focused on the agreement with governmental
measures, namely restricting air travel and imposing
medical measures upon arrival from China. At the time
of the study, such measures were widely discussed in the
German public and some measures such as air travel restrictions may in fact be effective to contain the spread
of the virus [33]. However, agreement with measures
specifically for Chinese but not for other people, especially if they had recently been to China at a time when
it had the highest number of coronavirus cases, might indicate stigmatization. Accordingly, we asked participants
to indicate how much they would agree with an “air travel
ban for Chinese people”, which was compared to their
agreement with a “suspension of air travel to and from
China”. Furthermore, agreement with a “suspension of
international air travel” was assessed to obtain the level of
agreement with a suspension of air travel in general.
Agreement was assessed on a 4-point scale ranging from 1
(strongly disagree) to 4 (strongly agree).
Similarly, with regard to medical measures,
stigmatization was explored by comparing agreement
with “compulsory medical examinations for Chinese passengers arriving from China” and agreement with “compulsory medical examinations for European passengers
arriving from China”. A further question asked whether
there should be “a general quarantine requirement for
people arriving from China”. Agreement was again
assessed on a 4-point scale.

A 3 (item) × 3 (threat level) mixed MANOVA was calculated for each of the three topics. ANOVAs and ttests with Bonferroni correction were calculated to
follow-up on significant effects. As effect size measures,
eta squared (η2) and partial eta squared (ηp2) were computed with cut-off values of .01, .06, and .14 for small,
medium, and large effects as proposed by Cohen [34].

Results
Personal proximity

As shown in Fig. 2, the comparison between shaking
hands with a Chinese-looking person and a recent traveler from China provided little evidence for
stigmatization. There was a significant main effect for
personal proximity, (F (2, 9960) = 1453.19, p < .001, ηp2 =
.23). Post-hoc tests indicated that participants felt most
worried about shaking hands with a recent traveler from
China (M = 3.25, SD = 1.22), followed by having a
COVID-19 quarantine station in one’s own city (M =
2.50, SD = 1.24), and finally shaking hands with a
Chinese-looking person (M = 2.26, SD = 1.23; ps < .001).
Furthermore, a significant interaction of personal
proximity x threat level was observed (F (4, 9960) =
181.78, p < .001, ηp2 = .07), which was primarily driven
by worry about having a COVID-19 quarantine station
in one’s own city (see Fig. 2). Surprisingly, worry about
having a COVID-19 quarantine station in one’s own city
decreased with increasing threat levels (F (2, 4997) =
122.86, p < .001, η2 = .05; post-hoc: ps < .001). In contrast,
worry about shaking hands with a Chinese-looking person (F (2, 4993) = 64.10, p < .001, η2 = .03) and a recent
traveler from China (F (2, 4994) = 35.81, p < .001, η2 =
0.01) followed similar trajectories with a small increase
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Fig. 2 Personal proximity (left panel; scale 1–5), air travel (middle panel; scale 1–4), and medical measures upon arrival from China (right panel;
scale 1–4) over the three time periods are shown on the left y-axis. Average SARS-CoV-2 cases per time period in Germany are displayed on the
right y-axis (grey). Items exploring stigmatization relative to the control items are highlighted in orange. Data source for SARS-CoV-2 cases: [28]

from T1 to T2 (ps < .001), and no change from T2 to T3
(ps = 1.00).
Air travel

As with personal proximity, findings regarding air travel
did not provide evidence for stigmatization (see Fig. 2).
Specifically, the main effect of air travel (F (2, 9740) =
3947.72, p < .001, ηp2 = .45) indicated that participants
most commonly agreed with a suspension of air travel to
and from China (M = 2.86, SD = 0.94), followed by a suspension of international air travel (M = 2.60, SD = 0.99),
and lastly an air travel ban for Chinese people (M = 1.64,
SD = 0.89, ps < .001).
A significant interaction of air travel x threat level was
also observed (F (4, 9740) = 374.44, p < .001, ηp2 = .13).
Contrary to an expected increase in stigmatization,
agreement with an air travel ban for Chinese people (F
(2, 4877) = 37.75, p < .001, η2 = .02) only increased
slightly from T1 to T2 (t (4877) = − 7.89, p < .001) and
decreased from T2 to T3 (t (4877) = 7.23, p < .001),
returning to the initial level (t (4877) = − 1.93, p = .163).
While agreement with a suspension of air travel to and
from China (F (2, 4887) = 209.08, p < .001, η2 = .08) also
increased from T1 to T2 (t (4887) = − 16.66, p < .001), it
remained stable between T2 and T3 (t (4887) = − 1.40,
p = .484). A different pattern was seen for agreement
with a suspension of international air travel (F (2,
4896) = 948.15, p < .001, η2 = .28), which increased substantially with increasing threat level (ps < .001).
Medical measures upon arrival from China

As shown in Fig. 2, agreement with compulsory medical
examinations for Chinese and European passengers was
highly similar across the three time periods, again,

providing no evidence for stigmatization. There was a
main effect for medical measures (F (2, 9728) = 4273.68,
p < .001, ηp2 = .47). Post-hoc tests indicated substantially
lower agreement with a general quarantine requirement
for people arriving from China (M = 2.33, SD = 0.99)
than medical examinations for European (M = 3.21, SD =
0.82, p < .001) and Chinese (M = 3.20, SD = 0.83, ps <
.001) passengers. Furthermore, agreement was slightly
higher for medical examinations for European compared
with Chinese passengers (p < .001).
A small effect of medical measures x threat level
emerged (F (4, 9728) = 67.00, p < .001, ηp2 = .03). Agreement with medical examinations for both Chinese (F (2,
4877) = 22.87, p < .001, η2 = .01) and European passengers (F (2, 4886) = 28.90, p < .001, η2 = .01) arriving from
China increased slightly between T1 and T2 (ps < .001),
followed by a small decrease from T2 to T3 (ps < .05).
Furthermore, agreement with a general quarantine requirement for people arriving from China increased
slightly with increasing threat levels (F (2, 4883) =
121.60, p < .001, η2 = .05; post-hoc: ps ≤ .001).

Discussion
The present study examined the hypothesis that the
stigmatization of Chinese and Asian-looking people increases with rising levels of infectious disease threat.
However, measures of stigmatization on interpersonal
and societal levels yielded no support for this hypothesis.
Specifically, worry about shaking hands with a Chineselooking person did not increase with rising threat levels
and was notably lower than shaking hands with a recent
traveler from China. Furthermore, participants were
more inclined to support a suspension of air travel to
and from China, and at later time periods even a
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suspension of international air travel, rather than a travel
ban specifically for Chinese people. In addition, there
was broad agreement that both Chinese and European
passengers should be medically examined upon arrival
from China. With regard to worry of interpersonal contact and agreement with governmental measures, the
findings of the present study do not support the notion
derived from the BIS that stigmatization of foreign outgroups increases with infectious disease threats such as
those that occur in times of pandemics.
The present findings appear to contradict several reports which suggest that the outbreak of COVID-19 has
led to increased stigmatization of Chinese and Asianlooking people, possibly triggered by feelings of fear
(e.g., [2–4, 6]). More direct evidence is provided by Sorokowski and colleagues [35], who showed that higher exposure to coronavirus-related news was associated with
higher levels of anxiety and negative attitudes towards
Italians, but not towards Chinese people or other nationalities. The specificity of these findings was discussed
with respect to the current epidemiological situation and
associated media coverage, as Italy was severely affected
by COVID-19 at the time of the study [35]. In support
of this notion, Xu and colleagues [5] showed how
stigmatization of different geographic target groups
spread within China, neighboring countries (i.e., Hong
Kong and Taiwan), and other global regions as a function of COVID-19 prevalence. Furthermore, the activation of the BIS in response to an infectious disease
threat may only lead to negative attitudes toward an outgroup when people perceive that this outgroup is associated with an infectious disease [17, 36]. During data
collection for the present study, the situation in China
improved around the end of February 2020 [37], providing a possible explanation of why the increase in SARSCoV-2 cases was not associated with increased
stigmatization. However, even an exploratory examination of the data preceding the improvements in China
found little evidence for changes in stigmatization. It
also seems possible that an increase in stigmatization
with increasing threat level was not found because of the
contrasting dynamics of the COVID-19 pandemic in
China and Germany. Specifically, in times of high
threat in China, the number reported infections in
Germany was low. However, similar to our findings, a
recent study with US and Singaporean samples observed that while priming the salience of the pandemic increased the support for travel bans,
specifically for high-risk countries (i.e., China and
Italy), no increase in xenophobia was observed [38].
Furthermore, a study relating objective threat levels
(i.e., the number of confirmed COVID-19 cases in different regions of the UK) to outgroup distancing and
prejudice also provided rather mixed results [39].
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There are several other possible explanations as to
why no increase in stigmatization was observed in the
present study. It has been suggested that engagement in
disease avoidance may involve different modules which
build upon perceptual and cognitive processes [40]. The
present study relied on abstract labeling (i.e., “Chineselooking person”), and it is possible that different results
would have been observed by presenting concrete stimuli such as photographs. In addition, the present study
relied on self-reports, and the possibility of social desirability needs to be considered when examining sensitive
issues. However, even the topic on medical measures indicated low levels of stigmatization, although the issue
was assessed indirectly by contrasting response patterns.
Furthermore, since the cues activating the BIS may be
learned in the socio-cultural context (i.e., through media
and political discourse), ethnic stereotypes associated
with disease may vary across countries [41]. In addition,
due to the sampling method, the study sample is not
representative of the German population (e.g., the mean
age is younger at 33.37 compared to 44.25 within the
general population; [42]), and illiterate individuals and
people without access to the Internet were not able to
participate in the study. Thus, the present findings await
replication based on representative samples and future
research may consider potential effects of age on
stigmatization. Notwithstanding these caveats, the
present results provide reason for cautious optimism in
that participants mostly showed adaptive responses (e.g.,
favoring a suspension of air travel to and from China)
rather than exhibiting more stigmatization (e.g., regarding an air travel ban for Chinese people) in times of increased infectious disease threat.

Conclusions
Previous research on infectious disease threat and
stigmatization primarily relied on experimental manipulations of threat levels (e.g., [11, 16, 19, 38, 43]). Expanding research on real threat situations (e.g., [39, 44, 45]),
the present study investigated stigmatization in relation
to the newly emerging COVID-19 pandemic as a function of increasing threat levels (i.e., a rising number of
infections). Surprisingly, the findings do not yield support for an increase in the stigmatization of Chinese and
Asian-looking people as the threat level increased over
the early phases of the pandemic in Germany. Further
research is needed to determine the conditions leading
to increases in stigmatization in response to infectious
disease threats.
It is important to note that this study explicitly
does not suggest that there has been no
stigmatization in relation to the pandemic. While the
majority of participants appeared to display adaptive
responses, there was a small proportion of
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participants with responses which did indicate
stigmatization. Accordingly, the findings from this
study should not be used as an excuse to trivialize
stigmatization and its negative impact on the people
who are affected by it.

Page 6 of 7

2.

3.

4.

Abbreviations
BIS: Behavioral immune system; COVID-19: Coronavirus disease 2019; SARSCoV-2: Severe acute respiratory syndrome coronavirus 2

5.

Supplementary Information

6.

The online version contains supplementary material available at https://doi.
org/10.1186/s12889-021-11270-1.

7.

Additional file 1. Selection of questions from the “EUCLID” project. A
selection of questions which were developed for the “EUCLID” project
and which are used in the present study.
Acknowledgements
We would like to thank Tony Arthur, Leonie Hartmann, Sarah Höschele, Anna
Katz, Jennifer Martens, Jacqueline Peterka, Friederike Roelcke, Wiebke
Schneider, Leonie Schuhmacher and Nelly Theiss for their valuable support.
Authors’ contributions
BR and HTS developed the study concept. All authors contributed to the
study design. JEK, NCL, IB, JMD, KDE, SG, PCH, RK, KMK, HO, VCR, SR, and JS
conducted the study, including participant recruitment and data collection,
under the supervision of BR and HTS. JEK, KV, NCL, SG, SR, JS, BR and HTS
analyzed and interpreted the data. JEK, KV, NCL, BR and HTS contributed to
the writing and revision of the manuscript. All authors approved the final
version of the manuscript for submission.
Funding
This study was funded by Deutsche Forschungsgemeinschaft (DFG, German
Research Foundation) under Germany’s Excellence Strategy – EXC 2117–
422037984 (the Centre for the Advanced Study of Collective Behaviour), and
under FOR 2374 (RiskDynamics), and by the Bundesministerium für Bildung
und Forschung (BMBF, Federal Ministry of Education and Research) under
01EL1820A (SMARTACT). The funding source had no involvement in the
study’s design; the collection, analysis, and interpretation of data; the writing
of the report; or the decision to submit this article for publication. Open
Access funding enabled and organized by Projekt DEAL.
Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
The study adhered to the guidelines of the German Psychological Society
and the declaration of Helsinki, and was approved in March 2020 by the
ethics committee of the University of Konstanz (ID # 07/2020). Participants
gave written informed consent to participate prior to participation.
Consent for publication
Not applicable.

8.

9.

10.
11.

12.

13.

14.
15.

16.

17.

18.

19.

20.
21.

22.

23.
Competing interests
The authors declare no competing interests.
Received: 23 September 2020 Accepted: 11 June 2021

24.

References
1. World Health Organization. WHO coronavirus disease (COVID-19) dashboard.
2020. https://covid19.who.int/. Accessed 9 Jul 2020.

25.

Devakumar D, Shannon G, Bhopal SS, Abubakar I. Racism and discrimination
in COVID-19 responses. Lancet. 2020;395(10231):1194. https://doi.org/10.101
6/S0140-6736(20)30792-3.
Gee GC, Ro MJ, Rimoin AW. Seven reasons to care about racism and COVID19 and seven things to do to stop it. Am J Public Health. 2020;110(7):954–5.
https://doi.org/10.2105/AJPH.2020.305712.
Ren S-Y, Gao R-D, Chen Y-L. Fear can be more harmful than the severe acute
respiratory syndrome coronavirus 2 in controlling the corona virus disease 2019
epidemic. World J Clin Cases. 2020;8(4):652–7. https://doi.org/10.12998/wjcc.v8.i4.652.
Xu J, Sun G, Cao W, Fan W, Pan Z, Yao Z, et al. Stigma, discrimination, and
hate crimes in Chinese-speaking world amid Covid-19 pandemic. Asian J
Criminol. 2021;16(1):51–74. https://doi.org/10.1007/s11417-020-09339-8.
Ng E. The pandemic of hate is giving COVID-19 a helping hand. Am J Trop
Med Hyg. 2020;102(6):1158–9. https://doi.org/10.4269/ajtmh.20-0285.
Major B, O’Brien LT. The social psychology of stigma. Annu Rev Psychol.
2005;56(1):393–421. https://doi.org/10.1146/annurev.psych.56.091103.070137.
Centers for Disease Control and Prevention. Reducing stigma; 2020. https://
www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/reducing-stigma.html.
Accessed 8 July 2020.
Kurzban R, Leary MR. Evolutionary origins of stigmatization: the functions of
social exclusion. Psychol Bull. 2001;127(2):187–208. https://doi.org/10.1037/
0033-2909.127.2.187.
Schaller M, Park J, Faulkner J. Prehistoric dangers and contemporary prejudices. Eur
Rev Soc Psychol. 2003;14(1):105–37. https://doi.org/10.1080/10463280340000036.
Faulkner J, Schaller M, Park JH, Duncan LA. Evolved disease-avoidance
mechanisms and contemporary xenophobic attitudes. Group Process
Intergroup Relat. 2004;7(4):333–53. https://doi.org/10.1177/1368430204046142.
Park JH, Faulkner J, Schaller M. Evolved disease-avoidance processes and
contemporary anti-social behavior: prejudicial attitudes and avoidance of
people with physical disabilities. J Nonverbal Behav. 2003;27(2):65–87.
https://doi.org/10.1023/A:1023910408854.
White AIR. Historical linkages: epidemic threat, economic risk, and
xenophobia. Lancet. 2020;395(10232):1250–1. https://doi.org/10.1016/S01406736(20)30737-6.
Schaller M. Parasites, behavioral defenses, and the social psychological mechanisms
through which cultures are evoked. Psychol Inq. 2006;17(2):96–101.
Murray DR, Schaller M. The behavioral immune system: implications for social
cognition, social interaction, and social influence. Olson JM, Zanna MP, editors.
Advances in experimental social psychology. Cambridge: Academic Press;
2016. p. 75–129. https://doi.org/10.1016/bs.aesp.2015.09.002.
Makhanova A, Miller SL, Maner JK. Germs and the out-group: chronic and
situational disease concerns affect intergroup categorization. Evol Behav Sci.
2015;9(1):8–19. https://doi.org/10.1037/ebs0000028.
Ji T, Tybur JM, van Vugt M. Generalized or origin-specific out-group
prejudice?: The role of temporary and chronic pathogen-avoidance
motivation in intergroup relations. Evol Psychol. 2019;17:1.https://doi.org/1
0.1177/1474704919826851.
Makhanova A, Shepherd MA. Behavioral immune system linked to
responses to the threat of COVID-19. Personal Individ Differ. 2020;167:
110221. https://doi.org/10.1016/j.paid.2020.110221.
Makhanova A, Plant EA, Maner JK. Capturing fluctuations in pathogen
avoidance: the situational pathogen avoidance scale. Evol Psychol Sci. 2021;
7(1):21–38. https://doi.org/10.1007/s40806-020-00256-8.
Taylor S. The psychology of pandemics: Preparing for the next global outbreak
of infectious disease. Newcastle upon Tyne: Cambridge Scholars; 2019.
Murray DR, Schaller M. Threat(s) and conformity deconstructed: perceived
threat of infectious disease and its implications for conformist attitudes and
behavior. Eur J Soc Psychol. 2012;42(2):180–8. https://doi.org/10.1002/ejsp.863.
Pan SW, Shen GC, Liu C, Hsi JH. Coronavirus stigmatization and
psychological distress among Asians in the United States. Ethn Health. 2021;
26(1):110–25. https://doi.org/10.1080/13557858.2020.1849570.
Cho H, Li W, Cannon J, Lopez R, Song C. (Chuck). Testing three explanations
for stigmatization of people of Asian descent during COVID-19: maladaptive
coping, biased media use, or racial prejudice? Ethn Health. 2021;26(1):94–
109. https://doi.org/10.1080/13557858.2020.1830035.
Budhwani H, Sun R. Creating COVID-19 stigma by referencing the novel coronavirus
as the “Chinese virus” on twitter: quantitative analysis of social media data. J Med
Internet Res. 2020;22(5):e19301. https://doi.org/10.2196/19301.
Hu Z, Yang Z, Li Q, Zhang A. The COVID-19 Infodemic: Infodemiology study
analyzing stigmatizing search terms. J Med Internet Res. 2020;22(11):e22639.
https://doi.org/10.2196/22639.

Koller et al. BMC Public Health

(2021) 21:1296

26. Schild L, Ling C, Blackburn J, Stringhini G, Zhang Y, Zannettou S. “Go eat a
bat, Chang!”: An Early Look on the Emergence of Sinophobic Behavior on
Web Communities in the Face of COVID-19. 2020 [cited 2021 Jan 26];
Available from: http://arxiv.org/abs/2004.04046
27. Jorm AF, Oh E. Desire for social distance from people with mental disorders.
Aust N Z J Psychiatry. 2009;43(3):183–200. https://doi.org/10.1080/0004
8670802653349.
28. Dong E, Du H, Gardner L. An interactive web-based dashboard to track
COVID-19 in real time. Lancet Infect Dis. 2020;20(5):533–4. https://doi.org/1
0.1016/S1473-3099(20)30120-1.
29. Park JH, Van Leeuwen F, Chochorelou Y. Disease-avoidance processes and
stigmatization: cues of substandard health arouse heightened discomfort
with physical contact. J Soc Psychol. 2013;153(2):212–28. https://doi.org/10.1
080/00224545.2012.721812.
30. Ryan S, Oaten M, Stevenson RJ, Case TI. Facial disfigurement is treated like
an infectious disease. Evol Hum Behav. 2012;33(6):639–46. https://doi.org/1
0.1016/j.evolhumbehav.2012.04.001.
31. Takahashi LM. The socio-spatial stigmatization of homelessness and HIV/
AIDS: toward an explanation of the NIMBY syndrome. Soc Sci Med. 1997;
45(6):903–14. https://doi.org/10.1016/S0277-9536(96)00432-7.
32. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al.
The psychological impact of quarantine and how to reduce it: rapid review
of the evidence. Lancet. 2020;395(10227):912–20. https://doi.org/10.1016/
S0140-6736(20)30460-8.
33. Bruns DP, Kraguljac NV, Bruns TR. COVID-19: facts, cultural considerations,
and risk of stigmatization. J Transcult Nurs. 2020;31(4):326–32. https://doi.
org/10.1177/1043659620917724.
34. Cohen J. Statistical power analysis for the behavioural sciences. 2nd ed.
Hillsdale: Erlbaum; 1988.
35. Sorokowski P, Groyecka A, Kowal M, Sorokowska A, Białek M, Lebuda I, et al.
Can information about pandemics increase negative attitudes toward
foreign groups? A case of COVID-19 outbreak. Sustainability. 2020;12(12):
4912. https://doi.org/10.3390/su12124912.
36. van Leeuwen F, Petersen MB. The behavioral immune system is designed to
avoid infected individuals, not outgroups. Evol Hum Behav. 2018;39(2):226–
34. https://doi.org/10.1016/j.evolhumbehav.2017.12.003.
37. Kupferschmidt K, Cohen J. China’s aggressive measures have slowed the
coronavirus. They may not work in other countries. Science. 2020; Available
from: https://www.sciencemag.org/news/2020/03/china-s-aggressive-mea
sures-have-slowed-coronavirus-they-may-not-work-other-countries. https://
doi.org/10.1126/science.abb5426. [cited 2020 Aug 9]
38. Moran JB, Goh JX, Kerry N, Murray DR. Outbreaks and outgroups: three tests
of the relationship between disease avoidance motives and xenophobia
during an emerging pandemic. Evol Psychol Sci. 2021;1:1–11. https://doi.
org/10.1007/s40806-021-00283-z.
39. Meleady R, Hodson G, Earle M. Person and situation effects in predicting
outgroup prejudice and avoidance during the COVID-19 pandemic. Personal
Individ Differ. 2021;172:110593. https://doi.org/10.1016/j.paid.2020.110593.
40. Oaten M, Stevenson RJ, Case TI. Disease avoidance as a functional basis for
stigmatization. Philos Trans R Soc B. 2011;366(1583):3433–52. https://doi.
org/10.1098/rstb.2011.0095.
41. Kusche I, Barker JL. Pathogens and immigrants: a critical appraisal of the behavioral
immune system as an explanation of prejudice against ethnic outgroups. Front
Psychol. 2019;10:2412. https://doi.org/10.3389/fpsyg.2019.02412.
42. Statistisches Bundesamt (Destatis). Altersdurchschnitt der Bevölkerung sank
2015 auf 44 Jahre und 3 Monate; 2017. https://www.destatis.de/DE/Presse/
Pressemitteilungen/2017/06/PD17_197_12411. Accessed 12 Dec 2020.
43. Tabri N, Hollingshead S, Wohl MJA. Framing COVID-19 as an existential
threat predicts anxious arousal and prejudice towards chinese people.
PsyArXiv. 2020; [cited 2021 Apr 26]. Available from: https://osf.io/mpbtr.
44. Kim HS, Sherman DK, Updegraff JA. Fear of Ebola: the influence of
collectivism on xenophobic threat responses. Psychol Sci. 2016;27(7):935–44.
https://doi.org/10.1177/0956797616642596.
45. Williams J, Gonzalez-Medina D, Le Q. Infectious diseases and social stigma.
Appl Innov Technol. 2011;4(1):58–70. https://doi.org/10.15208/ati.2011.7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 7 of 7

