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Abstract
Pathogen avoidance has been linked to biases against various groups of people, including ethnic outgroups. The present 
research explored how a non-hypothetical pathogen threat associated with a specific foreign ecology may differentially 
prompt biases against different ethnic groups. Two studies used an experimental design to examine how the salience of the 
COVID-19 threat (in early 2020, before COVID-19 was labeled a pandemic) affected perceptions of targets from different 
racial groups. Study 1 (N = 375; Prime Panels) found that participants in the COVID-19 threat condition, compared to those 
in the non-pathogen threat condition, perceived all social targets to be more contagious, with the effect being stronger for 
Asian targets relative to Latino, Black, and White targets. Study 2 (N = 167; undergraduate sample) found that participants 
in the COVID-19 threat condition, compared to those in the non-pathogen threat condition, were more likely to categorize 
Asian (but not Latino, Black, or White) targets as outgroup members in a modified minimal group paradigm. Data suggest that 
the patterns of biases prompted by pathogen avoidance may dynamically change depending on salient heuristic associations.
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Introduction

At the beginning of the COVID-19 pandemic, American 
media reports documented wariness of and violence against 
Asian-Americans. Asian-Americans were targeted because 
of the association between the novel disease threat and its 
country of origin—China. Such prejudice against ethnic 
groups in the context of pathogen threat can be understood 
from the perspective of research on the behavioral immune 
system (i.e., the psychological processes that help people 
avoid pathogens; Schaller & Park, 2011). Pathogen avoid-
ance motives have been linked to prejudice against others 
from different racial and ethnic backgrounds. However, it 
is unknown whether the ecological origins of a pathogen 
threat influence which groups are targeted by such biases. 
The present research thus leveraged data collection during 
a time when COVID-19 was an ambiguous threat (prior to 
the World Health Organization announcing the pandemic) 

to advance the theoretical understanding of the behavioral 
immune system and resulting intergroup biases. Specifi-
cally, I examined cognitive biases that may precipitate overt 
prejudice and discrimination. Across two studies, I explored 
whether the threat of COVID-19 was associated with any of 
three patterns of intergroup bias suggested by the behavioral 
immune system literature.

Pathogen Avoidance and Bias Against Ethnic 
Outgroups

The recurring pressure to avoid disease has shaped psycho-
logical processes such that people possess affective, behav-
ioral, and cognitive strategies that help them avoid objects 
and people that pose a pathogen threat (Ackerman et al., 
2018; Navarrete & Fessler, 2006; Oaten et al., 2017; Schaller 
& Park, 2011; Tybur et al., 2013). In addition to avoidance 
of actual pathogen sources, the behavioral immune system 
also prompts avoidance of others who are only heuristically 
associated with disease (Schaller & Park, 2011). When moti-
vated to avoid pathogens, people demonstrate biases against 
others who are elderly, overweight, have physical abnormali-
ties, or are perceived as foreign (e.g., Ackerman et al., 2009; 
Faulkner et al., 2004; Miller & Maner, 2012).
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The link between pathogen threat and biases against peo-
ple of different racial and ethnic backgrounds has been the 
subject of much interest, as well as recent debate. Chronic 
and situationally activated pathogen avoidance is associated 
with negative attitudes toward immigrants from less familiar 
(versus more familiar) backgrounds (Faulkner et al., 2004), as 
well as general xenophobia and ethnocentrism (Navarrete & 
Fessler, 2006). The association between pathogen avoidance 
and social biases against people perceived as foreign is robust 
(Aarøe et al., 2017; Brown et al., 2019; Huang et al., 2011; 
Makhanova et al., 2020; O’Shea et al., 2020; Oaten et al., 
2017). However, the theoretical explanation of this associa-
tion has recently been debated (Ji et al., 2019; Karinen et al., 
2019; Petersen, 2017; van Leeuwen & Petersen, 2018).

Although some theories argue that prejudice against racial 
outgroups arises from the threat of novel pathogen trans-
mission (Fincher & Thornhill, 2008, 2012), others critique 
this explanation because contact with different racial groups 
was infrequent in the evolutionary past, so a specific selec-
tion pressure for this bias was unlikely to exist (Fessler et al., 
2015). Indeed, racial outgroup membership does not appear 
to activate pathogen avoidance strategies (van Leeuwen & 
Petersen, 2018). Moreover, the link between pathogen threat 
and prejudice against immigrants may be more closely con-
nected to the perpetuation of local cultural norms that stave off 
pathogen contagion rather than the frequency of social contact 
(Karinen et al., 2019). Several other perspectives addition-
ally contend that pathogen avoidance is associated with ethnic 
outgroup prejudice because of heuristic associations between 
ethnic outgroups and disease (Faulkner et al., 2004; Schaller 
et al., 2003; van Leeuwen & Petersen, 2018). Thus, there may 
be important contextual factors that can clarify the relation-
ship between pathogen threat and outgroup bias.

One contextual factor that may affect intergroup biases related 
to pathogen threat is a pathogen threat linked to a specific ecol-
ogy. As Ebola was linked to Africa and Zika to Latin America, 
the 2020 threat of COVID-19 was linked to Asia. Although past 
research on the behavioral immune system and outgroup bias 
suggests that COVID-19 threat may prompt biases against racial 
and ethnic outgroups, the literature does not have a clear singu-
lar prediction for which targets may be targeted by such a bias. 
Indeed, at least three possible patterns are theoretically plausible.

Potential Patterns of Bias in the Context 
of COVID‑19 Threat

Theoretical perspectives within the behavioral immune system 
literature diverge to put forth at least three potential patterns 
of bias that may be observed among American participants 
in the face of a pathogen threat linked to China (see Table 1). 
First, there may be evidence for an outgroup-general bias; 
people may demonstrate avoidance of targets from all racial or 
ethnic outgroups. For example, White Australian participants 
with vulnerable immune systems (compared to those without 
immune system vulnerabilities) were more likely than control 
participants to assume non-White targets regardless of race 
were more likely to be contagious than White targets (Oaten 
et al., 2017). Other research has demonstrated that chronic 
and situational concerns about pathogen threat are associated 
with general ethnocentrism and xenophobia (Kim et al., 2016; 
Navarrete & Fessler, 2006). In the face of the Ebola threat in 
2014, people who felt more vulnerable to Ebola were more 
likely to demonstrate general xenophobia (Kim et al., 2016). 
Although those researchers measured specific prejudice 
against West Africans and undocumented immigrants, factor 
analyses supported a single latent variable that included the 
specific prejudice targets and general ethnocentrism. In the 
context of COVID-19 threat, the outgroup-general hypothesis 
would thus result in equivalent bias against Black, Latino, and 
Asian targets.

Second, there may be evidence for a foreign-specific bias; 
people may demonstrate avoidance of targets from racial 
or ethnic groups that are subjectively foreign but not to a 
racial outgroup that is not perceived as foreign. For exam-
ple, the use of the same paradigm as Oaten et al. (2017) in 
America resulted in a different pattern than in Australia: 
pathogen avoidance motives were linked to biases against 
Latino and Asian targets, but not Black targets (Makhanova 
et al., 2020). This difference may be because Australians, but 
not Americans, perceive Black targets as foreign. Further-
more, the degree to which people perceive a given foreign 
group as unfamiliar versus familiar is important for elicit-
ing biases linked to pathogen avoidance motives (Faulkner 
et al., 2004). Finally, peripheral support for this hypoth-
esis comes from numerous studies that have specifically 

Table 1  Potential patterns of bias that may be associated with the threat of COVID-19

Target group

Potential pattern of bias Asian Latino Black

Outgroup-general: bias against all racial or ethnic minority groups (e.g., Oaten et al., 2017) x x x
Foreign-specific: bias against target groups perceived as foreign (e.g., Faulkner et al., 2004; Makhanova 

et al., 2020)
x x

Ecology-specific: bias against target groups heuristically linked to the ecology of the pathogen threat x
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examined anti-immigrant biases in the context of chronic 
and situational concerns about pathogen threat (Aarøe et al., 
2017; Brown et al., 2019; Huang et al., 2011; Ji et al., 2019; 
Karinen et al., 2019). In the context of COVID-19 threat, the 
foreign-specific hypothesis would thus result in bias against 
Latino and Asian targets, but not Black targets.

Third, there may be evidence for an ecology-specific bias; 
people may demonstrate avoidance of targets specifically 
from an ecology associated with a given pathogen threat. This 
prediction stems from perspectives contending that patho-
gen avoidance is associated with ethnic outgroup prejudice 
because of heuristic associations between ethnic outgroups 
and disease (Faulkner et al., 2004; Schaller et al., 2003; van 
Leeuwen & Petersen, 2018). If cognitive associations between 
disease and particular groups are important for responses 
prompted by the behavioral immune system, there are impor-
tant corollaries to this general hypothesis. First, pathogen 
avoidance should prompt greater biases against targets with 
stronger (versus weaker) heuristic links to disease. Second, 
associations between pathogen avoidance and biases against 
specific ethnic outgroups should be dynamic rather than static 
because people readily form new cognitive associations and 
existing associations can change in salience. Furthermore, 
heuristic biases that are malleable and sensitive to relevant 
social information would be more adaptive than biases that 
are not attuned to contextual information.

Although these specific predictions have not been tested, 
some research is suggestive of the importance of situational 
heuristic effects for prompting bias against outgroups. For 
example, cultural beliefs have been shown to affect other 
patterns of bias observed in the context of pathogen threat 
(Duncan & Schaller, 2009; Wu et al., 2015, 2019). Moreo-
ver, people concerned with pathogens for whom the link 
between immigration and disease was made salient (versus 
the link between immigration and non-disease threat) dem-
onstrated negative attitudes toward immigration and greater 
desire to erect border walls (Brown et al., 2019). Further-
more, the association between pathogen avoidance and nega-
tive attitudes toward immigrants depends on whether the 
immigrants are from a pathogen-rich ecology rather than 
an unspecified ecology (Ji et al., 2019). A study conducted 
during the Ebola outbreak found that individual differences 
in perceived vulnerability to Ebola (a disease heuristically 
linked to Africa) were positively associated with xenopho-
bia, operationalized as a latent variable that included preju-
dice against West African and several indicators of general 
ethnocentrism (Kim et al., 2016). However, no prior research 
has examined how an ecology-specific pathogen threat can 
differentially affect biases against multiple ethnic outgroups. 
In the context of COVID-19 threat, the ecology-specific 
hypothesis would result in bias against Asian targets, but 
not Black or Latino targets.

Current Research

To explore which pattern of bias—outgroup-general, foreign-
specific, or ecology-specific—would emerge in the context of 
a looming pathogen threat, I conducted two studies in Febru-
ary and early March of 2020 to examine how a real, rather 
than hypothetical, pathogen threat affected cognitive biases 
against targets from different racial groups. Across both stud-
ies, I explored how the upregulated salience of the threat of 
COVID-19 would affect biases against targets that are White, 
Black, Latino, and Asian.

Study 1

Study 1 experimentally manipulated the salience of the COVID-
19 threat and examined effects on perceived contagion risk from 
individual targets belonging to different racial groups (Asian, 
Latino, Black, or White).

Method

All levels of independent variables and all dependent meas-
ures that were analyzed for this article’s target research ques-
tion are reported in the “Method” sections of both studies. 
Additionally, all exclusions and reasons for making exclu-
sions are outlined. All study materials and relevant data for 
both studies are available on OSF: https:// osf. io/ vxdu3/

Participants

Participants (N = 527) were recruited via Prime Panels (Chandler  
et al., 2019). Fifty-six participants were excluded because their 
answers to free-response questions indicated nonhuman or nonat-
tentive responding (i.e., nonsensical answers) that has been attrib-
uted to participants from worker farms and used as exclusion 
criteria in prior research (Karinen et al., 2019). Additionally, 77 
participants were excluded because they spent fewer than 10 s 
on the page with the article prime (cut off used in prior research; 
Makhanova et al., 2019), and 19 participants were excluded 
because they explicitly stated they did not believe the article 
they read was real. Thus, the final sample consisted of 375 par-
ticipants. Participants were on average 40 years old (M = 40.39, 
SD = 13.54). The majority of participants self-identified as 
female (n = 254; 67.7%); 119 participants self-identified as male 
(31.7%), one as transgender, and one as other. Most participants 
were White (n = 288, 76.8%), 46 were Black or African Ameri-
can (12.3%), 24 were Latino (6.4%), 9 were Asian or Pacific 
Islander (2.4%), 3 were Native American, 3 were multiracial, 1 
self-identified as other, and 1 participant did not wish to report 
their race or ethnicity. Participants reported being around the 
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midpoint for political orientation (M = 5.31, SD = 2.66) on a 
10-point scale (1 = Very liberal; 10 = Very conservative) and for 
religiosity (M = 5.25, SD = 3.16) on a 10-point scale (1 = Not reli-
gious at all; 10 = Very religious).

Procedure and Materials

Data were collected in mid-February of 2020, approximately 
3 weeks before the World Health Organization made the 
official pandemic announcement regarding COVID-19. Par-
ticipants were randomly assigned to one of two conditions: 
COVID-19 threat (n = 194) or storm threat (n = 181). The 
COVID-19 article was adapted from past research that has pri-
marily heighted pathogen threat with information about real 
(e.g., H1N1) or fictitious flu pandemics (Makhanova et al., 
2020; Miller & Maner, 2012). The control article described 
dangers posed by a severe storm season that was likewise 
adapted from prior research. The articles are available in the 
supplemental materials.

The key dependent measure involved participants’ assess-
ments about the contagion risk posed by neutral face targets. 
This measure was adapted from prior research demonstrat-
ing that Australian participants with rheumatoid arthritis 
(an illness that suppresses the immune system) reported 
being more likely to catch a disease from targets who were 
non-Caucasian (i.e., African, Asian, and Indian) (Oaten 
et al., 2017). In the present research, participants were told 
that they would see photographs of individuals who were 
instructed to hold a neutral facial expression, but that some 
of these individuals were ill at the time the photo was taken, 
and the researchers wanted to examine if participants could 
identify those individuals using their gut instincts. Then, 
participants saw 12 male faces (3 White, 3 Black, 3 Latino, 
3 Asian) in random order; stimuli were drawn from the Chi-
cago Face Database (Ma et al., 2015) and were the same set 
used in past research (Makhanova et al., 2020). Participants 
were not given any information about the origin of the tar-
gets. For each target face, participants answered how likely 
they were to catch a disease from this person on a 7-point 
scale (1 = Not at all likely; 7 = Very likely). Ratings of the 
three faces in each category were averaged.

Results

Preliminary Analyses

First, I used independent sample t tests to examine whether 
the perceived contagion risk posed by the four target groups 
was influenced by condition. Consistent with the hypoth-
esis that situational salience of pathogen threat activates 
psychological strategies associated with vigilance to pos-
sible sources of contagion, participants in the COVID-19 
threat condition (compared to those in the weather threat 

condition) reported being more likely to catch a disease from 
all target groups (see Table 2). With the final sample size, 
sensitivity analyses conducted in G*Power indicated that the 
study had 80% power to detect between-group differences 
with the effect size d = 0.29.

As an initial step to begin examining whether effects of 
condition were stronger for one group compared to other 
groups, perceived contagion risk for each target group was 
regressed onto condition as well as the perceived contagion 
risk for the other three groups. Controlling for perceived con-
tagion risk from other groups, condition no longer predicted 
perceived contagion risk for White targets, b = 0.10, SE = 0.10, 
t(370) = 0.92, p = 0.358, 95% CI [−0.11, 0.30], semi-partial 
r = 0.03; Black targets, b =  −0.04, SE = 0.07, t(370) =  −0.55, 
p = 0.584, 95% CI [−0.18, 0.10], semi-partial r =  −0.01; 
or Latino targets, b =  −0.02, SE = 0.07, t(370) =  −0.32, 
p = 0.752, 95% CI [−0.16, 0.11], semi-partial r =  −0.01. The 
only target group for which condition remained a significant 
predictor when controlling for perceived contagion risk from 
other groups was the Asian target group, b = 0.24, SE = 0.09, 
t(370) = 2.74, p = 0.006, 95% CI [ 0.07, 0.41], semi-partial 
r = 0.08.

Primary Analyses

To assess which pattern of bias emerged in the data, I used 
a mixed-model 2 (between-subject: condition) × 4 (within-
subject: target group) GLM that compared the effect of 
condition on three planned contrasts consistent with each 
pattern of bias. Although the omnibus test for the differen-
tial effect of condition on the four groups was not signifi-
cant, F(3,371) = 1.59, p = 0.191, I nevertheless followed up 
to examine the theoretically derived a priori contrasts out-
lined in the introduction (e.g., Ruxton & Beauchamp, 2008). 
First, to examine the outgroup-general hypothesis, I used 
a contrast comparing the average of the three non-White 
targets (Black, Latino, and Asian) to the White targets. Con-
dition did not differentially affect the perceived contagion 
risk posed by these two groups, F(1,373) = 0.41, p = 0.522. 
Additionally, in a 2 × 3 GLM with just the three non-White 
target types, condition appeared to differentially affect the 
three target types, F(2,746) = 2.99, p = 0.050.

Table 2  Mean differences between conditions for perceptions of con-
tagion risk

Target group Weather
M (SD)

Coronavirus
M (SD)

t p Cohen’s d

White 3.41 (1.39) 3.85 (1.48) 2.94 .003 0.31
Black 3.13 (1.33) 3.57 (1.44) 3.01 .003 0.32
Latino 3.34 (1.32) 3.80 (1.47) 3.15 .002 0.33
Asian 3.27 (1.39) 3.90 (1.52) 4.21 <.001 0.43
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Second, to examine the foreign-specific hypothesis, I 
used a contrast comparing Latino and Asian targets to White 
and Black targets. Condition did not differentially affect 
the perceived contagion risk posed by these two groups, 
F(1,373) = 2.00, p = 0.158.

Finally, I tested the ecology-specific hypothesis by using a 
contrast comparing Asian targets to the average of the other 
three targets (Latino, Black, and White). Results supported 
the prediction that perceived contagion risk of Asian targets 
was more strongly affected by the article manipulation than 
were the other three targets, F(1,373) = 4.22, p = 0.041. This 
key contrast was not further moderated by participant race 
(0 = White, 1 = Non-White), F(1,371) = 0.05, p = 0.823, but 
remained significant in analyses controlling for participant 
race, F(1,372) = 4.27, p = 0.039. As ancillary exploratory 
analyses, I examined whether other models with a similar 
contrast structure yielded significant results. Latino targets 
were not more strongly affected by the article manipulation 
than were the other three targets, F(1,373) = 0.45, p = 0.505. 
Black targets were not more strongly affected by the manip-
ulation than were the other three targets, F(1,373) = 1.21, 
p = 0.271.

Discussion

Participants who read about the threat of COVID-19, relative 
to those who read about the threat of severe storms, demon-
strated greater perception of contagion risk for all four target 
groups. However, findings provided some initial support for the 
ecology-specific hypothesis relative to the outgroup-general or 
foreign-specific hypotheses. That is, biases prompted by the 
behavioral immune system may be influenced by heuristic 
information associated with a salient pathogen threat.

The initial support for the ecology-specific bias hypoth-
esis is tentative given the results of the statistical analyses 
and several methodological limitations. First, there were 
only three targets for each group and all targets were male. 
Second, because the task directly asks participants to gauge 
contagion risk from targets, responses may have been more 
strongly influenced by demand-related biases in the present 
design (i.e., when presented after an article manipulation 
that explicitly discusses contagion risk) than in the origi-
nal study that used this dependent measure (i.e., when no 
priming was used because research focused on an individual 
difference; Oaten et al., 2017). To address these limitations, 
Study 2 used a different dependent measure of social bias 
and expanded the number and gender of targets.

These limitations notwithstanding, it is additionally worth 
comparing the current results with those of two studies that 
used a highly similar design but were conducted 3 months 
prior and primed participants with the threat of a novel flu 
(a pathogen threat not associated with a foreign ecology). 

In these studies, only a main effect of condition emerged 
with no differences between racial groups (see Supplemen-
tal Materials). Thus, the ecology-specific threat posed by 
COVID-19 appears to prompt a different pattern of bias on 
this measure than an ecology-general threat.

Study 2

To replicate and extend Study 1, I examined how the threat 
of COVID-19-affected biases in social categorization. To 
the extent that people have more negative attitudes toward 
outgroup members compared to ingroup members even in 
nominal groups (Tajfel et al., 1971), categorizing targets as 
outgroup members is a basic sociocognitive process that may 
facilitate the development of prejudicial attitudes and dis-
criminatory behavior. Indeed, whereas categorizing targets 
as ingroup members demonstrates perceived similarity and 
liking, categorizing targets as outgroup members is reflec-
tive of othering and greater social distance. Past research 
used a modified minimal group paradigm to demonstrate that 
pathogen avoidance motives were associated with outgroup 
categorization of targets heuristically associated with disease 
(e.g., elderly targets; Makhanova et al., 2015). Study 2 used 
the same paradigm to examine whether the threat of COVID-
19 is associated with the likelihood of Asian, Black, Latino, 
and White targets being categorized as minimal outgroup 
members.

Method

Participants

Participants were drawn from the undergraduate subject pool. 
Although I intended to recruit a larger sample, 185 people 
completed the survey before the university shut down due to 
COVID-19. This event served as the stopping rule for data 
collection. Data collection began on March 4, 2020, and 
ended on March 11, 2020 (the day the World Health Organiza-
tion announced the pandemic, the university closed on March 
12, 2020). Nineteen participants were excluded from analyses 
because they either incorrectly identified their assigned per-
sonality type or spent fewer than 10 s reading their assigned 
article. Thus, the final sample consisted of 167 partici-
pants. Participants were on average 20 years old (M = 19.94, 
SD = 2.46). Slightly more than half of the participants self-
identified as female (n = 98, 58.7%) and 69 self-identified as 
male (41.3%). Most participants were White (n = 133, 79.6%), 
7 were Black or African American (4.2%), 13 were Latino 
(7.8%), 8 were Asian or Pacific Islander (4.8%), 1 was Native 
American, and 5 identified as multiracial. In terms of political 
orientation, participants reported being around the midpoint 
(M = 5.54, SD = 2.24) on a 10-point scale (1 = Very liberal; 
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10 = Very conservative). Participants indicated being fairly 
religious (M = 6.51, SD = 2.74) on a 10-point scale (1 = Not 
religious at all; 10 = Very religious).

Procedure and Materials

After completing an online informed consent page, par-
ticipants completed an ostensible personality questionnaire 
which consisted of 40 questions (all study materials are 
available in the Supplemental Materials). Supposedly on the 
basis of their answers to these questions, participants were 
randomly assigned to either the “Green” or “Orange” per-
sonality type. Participants were told that there were two pos-
sible personality types but were not given any other infor-
mation. Specifically, they saw the following information: 
“At this point in the study, we cannot tell you just yet what 
these personality types represent. We will give you more 
information when you are done with the study. The reason 
for this is because there is evidence that people have strong 
intuitions or gut feelings about these personality types, even 
without knowing information. For this study, we are specifi-
cally interested in these intuitions.”

Under the guise that the researchers were interested in cog-
nitive processes of people with these personality types, partici-
pants were next asked to read a recent news article. Participants 
were randomly assigned to read an article about either the 
threat of severe weather storms (n = 83) or of the Coronavirus 
(n = 84). To encourage participants to reflect on the article, 
they were asked an open-ended question “What thoughts came 
to mind when reading the article? What precautions do you 
think you will take to reduce the risk of this threat to you and 
your family?”.

Next, participants were reminded of their assigned personal-
ity type before beginning the categorization task which served 
as the main dependent measure of sociocognitive bias. Par-
ticipants were told that they would see photographs of people 
and they would have to use their intuition to guess whether the 
person was in their same personality type or in the other per-
sonality type. Participants saw 40 photographs (5 White men, 
5 White women, 5 Black men, 5 Black women, 5 Latino men, 
5 Latina women, 5 Asian men, and 5 Asian women). All faces 
were drawn from the Chicago Face Database (Ma et al., 2015). 
Within each group (e.g., White men), I first excluded all faces 
that were pre-rated lower than 0.85 on race prototypicality. 
Next, faces were excluded if they were 2 standard deviations 
(SD) above the mean for age, 1 SD above or below the mean 
on attractiveness, and 1 SD above the mean for ratings of being 
disgusted, happy, threatening, trustworthy, or unusual. From 
the resulting list, five targets were chosen for each group. I col-
lapsed across target sex and created a total for how many targets 
(out of 10) from each racial group participants categorized as 
belonging to the minimal outgroup. Participants were not given 
any information about the origin of the targets.

Results

Again, the preliminary analyses used independent sample t 
tests to examine whether the number of outgroup categoriza-
tions for targets in each racial group was influenced by con-
dition. Participants in the COVID-19 threat condition were 
more likely to categorize Asian targets as minimal outgroup 
members compared to participants in the control condition 
(see Table 3).1

As in Study 1, I used a mixed-model 2 (between-subject: 
condition) × 4 (within-subject: target group) GLM that 
compared the effect of condition on the planned contrasts 
examining whether condition differentially affected the 
four target types (White, Black, Latino, and Asian). The 
omnibus test did not reach traditional levels of significance, 
F(3,163) = 2.64, p = 0.051. First, to examine the outgroup-
general hypothesis, I used a contrast comparing the average 
of the three non-White targets (Black, Latino, and Asian) to 
the White targets. As in Study 1, condition did not differen-
tially affect the perceived contagion risk posed by these two 
groups, F(1,165) = 0.98, p = 0.325. Among the three non-
White target types, condition appeared to differentially affect 
the three target types, F(2,330) = 3.51, p = 0.031.

Next, I examined the foreign-specific hypothesis by using 
a contrast comparing Latino and Asian targets to White 
and Black targets. The effect of condition was significantly 
stronger for outgroup categorization of Latino and Asian tar-
gets relative to the White and Black targets, F(1,165) = 7.44, 
p = 0.007. Given the results of this contrast and the fact that 
the pathogen threat condition facilitated descriptively higher 
outgroup categorization of Asian and Latino targets but 
descriptively lower outgroup categorization of White and 
Black targets, these data provide some support the foreign-
specific hypothesis. However, subsidiary analyses suggest that 
these results may be driven by the categorization of Asian 
targets specifically. In addition to the results of the prelimi-
nary t test analyses, Latino targets were not categorized as 

Table 3  Mean differences between conditions for outgroup categori-
zations in Study 2

Target group Weather
M (SD)

Coronavirus
M (SD)

t p Cohen’s d

White 5.52 (1.81) 5.37 (1.94) −0.52 .608 −0.08
Black 4.65 (1.66) 4.27 (1.70) −1.45 .150 −0.23
Latino 5.46 (1.80) 5.64 (1.70) 0.68 .495 0.10
Asian 4.94 (2.14) 5.68 (2.35) 2.12 .035 0.33

1 Sensitivity analyses revealed that we had 80% power to detect an 
effect size of d = .44 when testing a two-tailed hypothesis with our 
sample size.
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outgroup members more frequently than White and Black 
targets, F(1,165) = 2.41, p = 0.124, but Asian targets were cat-
egorized as outgroup members more frequently than White 
and Black targets, F(1,165) = 6.12, p = 0.014.

Finally, I tested the ecology-specific hypothesis by using a 
contrast comparing Asian targets to the average of the other 
three targets (Latino, Black, and White). Results supported the 
prediction that perceived contagion risk of Asian targets was 
more strongly affected by the article manipulation than were 
the other three targets, F(1,165) = 4.50, p = 0.035 (see Fig. 1). 
This key contrast was not further moderated by participant 
race (0 = White, 1 = Non-White), F(1,163) = 0.17, p = 0.685, 
but became marginally significant in analyses controlling for 
participant race, F(1,164) = 3.89, p = 0.050. Based on the 
observed effect size (f = 0.25), sensitivity analyses showed that 
I had 69% power to detect this groups by target interaction.

As ancillary exploratory analyses, the results of the other 
two contrasts from the same model were not significant: Latino 
compared to White and Black: F(1,165) = 2.41, p = 0.123; 
White compared to Black, F(1,165) = 0.31, p = 0.582. No 
other models with a similar contrast structures yielded simi-
lar results. Latino targets were not more strongly affected by 
the article manipulation than were the other three targets, 
F(1,165) = 0.15, p = 0.704. There was a trend in the opposite 
direction such that Black targets were less likely to be catego-
rized as the minimal outgroup following the manipulation than 
were the other three targets, F(1,165) = 3.97, p = 0.048.

General Discussion

Across two studies, I examined whether the threat of a novel 
pathogen linked to a specific ecology (i.e., COVID-19 emerg-
ing from China) was associated with differential patterns of 
social bias and explored which of three possible patterns of 

social bias (outgroup-general, foreign-specific, or ecology-
specific) emerged following the experimental upregulation of 
COVID-19 threat. Participants in the COVID-19 condition, 
compared to those in the non-pathogen threat condition, were 
more likely to assume all targets were contagious but this 
effect appeared to be especially pronounced for Asian targets 
versus Latino, Black, and White targets (Study 1) and were 
more likely to categorize Asian targets as minimal outgroups 
relative to Latino, Black, and White targets (Study 2). Results 
provide preliminary support for the ecology-specific pattern 
of bias, rather than bias against all targets perceived as foreign 
or targets from any minority group. Moreover, because of the 
context-specific hypotheses and within-subject assessment of 
bias against multiple groups, these studies are a valuable con-
tribution to the ongoing attempts to clarify the link between 
pathogen avoidance and outgroup bias (Karinen et al., 2019; 
van Leeuwen & Petersen, 2018).

Findings suggest that patterns of bias prompted by patho-
gen avoidance motives may shift dynamically across con-
texts as the heuristic associations between pathogen threat 
and specific social groups fluctuate in strength. The threat 
of COVID-19, at the time when it was associated with a spe-
cific ecology, prompted biases specific to people associated 
with that ecology. Notably, no Asian-specific biases emerged 
3 months earlier when participants were primed with the 
threat of a new flu that was not linked to a specific ecology 
(see Supplemental Materials). These dynamic changes high-
light the importance of assessing the strength of heuristic 
associations in future research examining biases stemming 
from pathogen avoidance. For example, people who asso-
ciate obesity with poor health may demonstrate stronger 
biases against obese targets when they are concerned with 
pathogens relative to people who do not associate obesity 
with poor health. Moreover, differences in heuristic associa-
tions and stereotypes may explain some cultural inconsisten-
cies, such as why, for US participants, pathogen disgust is 
associated with bias against healthy Indian targets, but for 
Indian participants, pathogen disgust is unassociated with 
bias against healthy White targets (van Leeuwen & Petersen, 
2018).

The present studies leveraged several methodological strengths.  
First, the salience of a pathogen threat was experimentally manip-
ulated. Experimentally manipulating pathogen threat is essential 
for isolating disease-related biases against target groups because 
groups can be associated with different perceptions of threats 
and opportunities depending on context (Neuberg & Schaller, 
2016; Neuberg et al., 2011). A second strength was the fact that 
biases were measured against multiple groups simultaneously. 
This within-subject approach allowed for direct comparisons of 
the effects of pathogen threat on bias against the different groups. 
Finally, rather than relying on self-report questionnaires which 
are subject to social desirability concerns, the present studies uti-
lized tasks that examine sociocognitive biases using paradigms 
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that are more automatic: projecting contagion risk onto neu-
tral faces (Oaten et al., 2017) and categorizing targets as social 
ingroup or outgroup members (Makhanova et al., 2015).

Although on the one hand a strength, the use of sociocog-
nitive measures is also a limitation of the present research. 
Though these cognitive biases may precipitate overt biases, 
discriminatory behavior, and social avoidance, the present 
research did not assess any downstream behaviors. Other 
studies conducted during the early months of the pandemic 
did, however, demonstrate this link. For example, experimen-
tal upregulation of COVID-19 threat (versus a non-pathogen 
threat or a control condition) prompted greater support for a 
travel ban for China and Italy—countries associated with a 
high risk of COVID-19—but not Canada or Mexico (Moran 
et al., 2021). Future research would benefit from continued 
emphasis on how the shifting context of a pathogen threat 
(i.e., which groups are linked with heightened risk of patho-
gen transmission at a given time) affects biased cognition and 
behavior against targets from some ethnic groups but not oth-
ers. A particularly interesting question may be about effects 
of persistent associations between COVID-19 and China. 
That is, at the “tail end” of the pandemic, when the biggest 
pathogen threat is posed by people in one’s local ecology 
rather than China, it may still be the case that people who 
retained a strong cognitive association between COVID-19 
and China would continue to exhibit anti-Asian biases when 
COVID-19 threat is salient. On the other hand, people who 
no longer have this association would no longer exhibit anti-
Asian biases.

The present findings found relatively more support for 
the ecology-specific pattern of bias relative to the foreign-
specific pattern of bias. In Study 2, for example, the between-
group analyses for outgroup categorization were only signifi-
cantly different for the Asian targets. However, other research 
has documented spillover in prejudice and discrimination 
onto other groups consistent with the foreign-specific pat-
tern of bias (Lu et al., 2021). In the context of a hypotheti-
cal roommate search, participants for whom COVID-19 was 
made salient (compared to those for whom COVID-19 was 
not made salient) reported less interest in living with an East 
Asian roommate, but also with a South Asian roommate and 
with a Hispanic roommate. Biases against all three groups 
were underpinned by reduced perceptions of responsibility 
and cultural compatibility. One difference between those data 
and data presented in this manuscript is time of data collec-
tion. Lu et al. (2021) collected their data in August 2020, a 
few months after data collection for the two studies reported 
in this manuscript. Thus, it may be that as the pandemic pro-
gressed and the virus was more wide-spread in the USA, 
groups perceived as culturally different may have become 
more targeted by COVID-19-related concerns than at the 
very beginning of the pandemic when there were very few 
known cases in the USA. Perhaps, if Study 2 was repeated in 

August, I would have found similar support for the foreign-
specific pattern of bias.

A second difference between Study 2 and the study con-
ducted by Lu et al. (2021) is the population. Whereas Lu 
(2021) had a nationally representative sample, the present 
data were collected in Northwest Arkansas. In Northwest 
Arkansas, people may have higher levels of anti-Latino bias 
than the national average. Indeed, among Study 2 participants 
in the weather threat condition, Latino targets were more 
likely to be categorized as outgroup members than Asian 
targets. Thus, this pre-existing bias may have precluded 
me from finding effects of an experimental upregulation 
of COVID-19 concerns. Taken together, the findings from 
both studies highlight that COVID-19 threat was associated 
with more anti-Asian bias. However, COVID-19 threat did 
not only produce ecology-specific patterns of bias across all 
contexts. More research that uses within-subject designs to 
examine all three patterns of data is necessary before any 
strong conclusions could be drawn about the effects of an 
ecology-specific pathogen threat on biases against racial and 
ethnic minority groups and whether different patterns of bias 
emerge at different time points within a pandemic.

The current research was limited in scope and conse-
quently did not examine to what extent the observed biases  
may have been underpinned by perceptions of foreign-
ness. Although participants were not given any infor-
mation about whether the targets were born in the USA,  
immigrated to the USA, or lived in another country, par-
ticipants could nevertheless have assumed that some targets 
were not American. Consequently, if participants associated 
some targets with a foreign ecology that is pathogen-rich, 
that association may have underpinned observed biases (e.g., 
Ji et al., 2019). The present research did not directly exam-
ine whether participants associated certain targets or groups 
with being un-American. In future research, it may be fruit-
ful to examine explicit and implicit associations between 
targets and American identity. Assessed before the experi-
mental manipulation, pre-existing associations between tar-
gets and being un-American would likely strengthen the link 
between situational activation of pathogen threat and bias 
against the target group. Assessed after the experimental 
manipulation, a stronger association between targets and 
being un-American may be a mechanism for the effect of 
situational activation of pathogen threat on bias against the 
target group (e.g., Lund & Miller, 2014).

Notably, the present research does not speak to any 
mechanisms through which heuristic associations may affect 
bias. For example, heuristic associations may affect the per-
ceived value of social targets which in turn affects social 
biases and behavior (see Tybur et al., 2020). Furthermore, 
the articles used in the present studies cannot adjudicate 
on the specificity of the heuristic association necessary for 
biases to emerge. The article could have activated a specific 
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Asian-Disease association or a more general Asian-Bad 
association. Future research should thus examine what types 
of heuristic associations affect biases in the context of patho-
gen threat and through what cognitive mechanisms do these 
associations affect biases.

Overall, these present experiments provide findings that 
have relatively high external validity. Reading an article 
about the threat of COVID-19, a new pathogen originating 
in China, led participants to perceive Asian targets as posing 
greater contagion risk than targets of other ethnicities and to 
increase social distance between themselves and Asian tar-
gets by preferentially categorizing them as outgroup mem-
bers. Although data collection efforts were cut short due to 
the beginning of the pandemic, these results nevertheless 
provide important information about the patterns of bias that 
may be observed in the context of a pathogen threat linked 
to a specific ecology.
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