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Abstract
The behavioral immune system (BIS) is an evolved psychological mechanism that motivates prophylactic avoidance of dis-
ease vectors by eliciting disgust. When felt toward social groups, disgust can dampen empathy and promote dehumanization. 
Therefore, we investigated whether the BIS facilitates the dehumanization of groups associated with disease by inspiring 
disgust toward them. An initial content analysis found that Nazi propaganda predominantly dehumanized Jews by portraying 
them as disease vectors or contaminants. This inspired three correlational studies supporting a Prophylactic Dehumaniza-
tion Model in which the BIS predicted disgust toward disease-relevant outgroups, and this disgust in turn accounted for the 
dehumanization of these groups. In a final study, we found this process of prophylactic dehumanization had a downstream 
effect on increasing anti-immigrant attitudes during the COVID-19 pandemic. However, consistent with the evolutionary 
logic of a functionally flexible BIS, this effect only occurred when the threat of COVID-19 was salient. The implications of 
these results for the study of dehumanization and evolutionary theories of xenophobia are discussed.

Keywords Dehumanization · Behavioral immune system · Disgust · COVID-19 · Immigration · Prophylactic 
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Introduction

Just as the body developed a physiological immune system, 
our minds have developed a behavioral immune system 
(BIS), psychological mechanisms that motivate behaviors 
to avoid infection (Schaller, 2015). The BIS is predicated  
on disgust, which inspires prophylactic withdrawal from  
fitness-compromising disease threats (Curtis et al., 2011,  
2004). Along with reacting to physical contaminants such  
as vomit or bodily fluids (Curtis et al., 2004), a growing  
body of evidence suggests that the BIS also motivates dis-
gust and withdrawal from certain social groups (e.g., Aarøe  
et al., 2017; Brown et al., 2019; Faulkner et al., 2004).  
BIS-inspired disgust toward outgroups may have evolved 
because outgroups harbored novel pathogens that could be 
particularly virulent if introduced into one’s ingroup (e.g., 
the decimation of certain Native American populations 
upon contact with European colonizers; Diamond, 1997).  

Alternatively, outgroup members may have posed a disease 
threat by violating ingroup norms that defend against con-
tagion (e.g., food preparation practices, sexual or hygienic 
taboos; Schaller, 2015).

Importantly, outgroups do not need to pose an actual 
disease threat for the BIS to inspire disgust toward them. 
The dire consequences of contracting a debilitating disease 
imposed selective pressures on the BIS that biased it to be 
hypersensitive to disease cues, raising many “false alarms” 
to stimuli that are not actually infectious (Schaller, 2015). 
For instance, people with benign facial disfigurements elicit 
the same disgust response as those with infectious diseases, 
even when participants are told the disfigurement is merely a 
superficial birthmark (Ryan et al., 2012; Schaller & Duncan, 
2007). The hypersensitivity of the BIS may explain why a 
wide variety of outgroups can elicit disgust (i.e., intergroup 
disgust; Hodson et al., 2013), not only targets with deviant 
physical appearances, but also those with a subjectively for-
eign religion or ethnicity (e.g., Choma et al., 2016) and those 
perceived to violate traditional social norms (e.g., Terrizzi 
et al., 2010).
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Between‑ and within‑individual variation in BIS sensitiv‑
ity Although there are benefits to being hypervigilant to 
cues of infection, prophylactic avoidance can also be costly 
(e.g., forgoing an opportunity to establish a beneficial social 
relationship). In response to different cost–benefit tradeoffs, 
individuals establish reliably different sensitivities toward 
potential disease threats (Aarøe et al., 2017). Just as some 
are more agreeable or extraverted, some are more sensitive 
to disease threats (Duncan et al., 2009). Moreover, an indi-
vidual’s BIS sensitivity is not static, but dynamically adjusts 
to environmental cues. All else being equal, the BIS has a 
greater influence on affect and behavior in situations where 
pathogen threats are salient (Schaller, 2015). For instance, 
when their physiological immune system is suppressed dur-
ing the first months of pregnancy, women’s BIS sensitivity 
is heightened (Navarrete et al., 2007). This “functional flex-
ibility” has direct implications for intergroup relations: the 
association between an individual’s BIS sensitivity and their 
aversion toward outgroups is amplified when pathogens are 
salient (e.g., Faulkner et al., 2004).

BIS sensitivity and intergroup disgust Disgust is a reli-
able marker of the BIS, and the intensity with which indi-
viduals experience disgust in the presence of disease cues is 
often used to index their BIS sensitivity (e.g., Aarøe et al., 
2017). There are important distinctions between the two, 
however. The BIS is a distal psychological mechanism that 
motivates a proximal disgust response to potential disease 
threats, and this proximal experience of disgust is an inde-
pendent and generally stronger predictor of behavior toward 
the potential disease threat. For instance, although individu-
als’ BIS sensitivity generally predicts aversive attitudes and 
behavior toward outgroups (i.e., xenophobia), this relation-
ship is wholly explained by their experience of intergroup 
disgust (Choma et al., 2012; Hodson et al., 2013). In fact, 
traditional measures of BIS sensitivity and intergroup dis-
gust are only moderately correlated (r = 0.33; Hodson et al., 
2013).

The Prophylactic Dehumanization Model

Although the BIS has been found to inspire general negativ-
ity toward outgroups (e.g., Aarøe et al., 2017), no work to 
our knowledge has directly investigated its effect on dehu-
manization, or the process of conceiving of another per-
son as less than fully human. This is a critical gap because 
dehumanization facilitates aggression by disengaging the 
moral considerations typically preventing harm to fellow 
human beings (Bandura, 1999; Bandura et al., 1975).1 This 

explains why individuals who dehumanize an outgroup also 
support discrimination, military belligerence, and using tor-
ture against them (Kteily et al., 2015; Maoz & McCauley, 
2008; Viki et al., 2013). Despite a burgeoning body of work 
documenting dehumanization’s corrosive impact on inter-
group relations (see Kteily & Bruneau, 2017 for an over-
view), insight into the psychological mechanisms underlying 
it remain limited.

One such underlying mechanism may be the BIS-inspired 
disgust toward particular outgroups. This is because disgust 
dampens the empathy and mentalizing necessary to recog-
nize another’s full humanity (Hodson et al., 2014; Sherman 
& Haidt, 2011), leading individuals to implicitly associ-
ate outgroup members with non-human animals (Buckels 
& Trapnell, 2013; Skinner & Hudac, 2017) and promoting 
the dehumanization of norm violators (Giner-Sorolla et al., 
2019; see also Dalsklev & Kunst, 2015). Moreover, groups 
that are stigmatized due to their perceived lack of warmth 
and competence both elicit disgust and are considered less 
capable of complex, “uniquely human” experiences (Harris 
& Fiske, 2011). Outside of the laboratory, perpetrators of 
violence often liken their victims to infectious diseases or 
their vectors such as rats and cockroaches (Musolff, 2007; 
Smith, 2020), and this disease-based dehumanization is 
thought to facilitate genocidal violence due to the prophy-
lactic disgust it inspires (Neilsen, 2015; Savage, 2007).

Nonetheless, empirical research linking disgust to dehu-
manization has largely focused on relatively subtle forms of 
dehumanization, such as the denial of uniquely human traits, 
that is a far cry from the blatant dehumanization thought to 
foment intergroup violence (see Kteily & Bruneau, 2017 
for review). Therefore, we move beyond previous work by 
considering whether disgust also facilitates the blatant dehu-
manization consistently predictive of support for intergroup 
violence (Kteily & Bruneau, 2017). Moreover, we ground 
our account in evolutionary theory by considering whether 
disgust’s effect on dehumanization is itself rooted in evolved 
disease-avoidance mechanisms. Namely, we sought support 
for a Prophylactic Dehumanization Model in which indi-
viduals’ BIS sensitivity leads them to feel disgust toward 
disease-relevant outgroups,2 and this disgust in turn leads 
them to dehumanize these groups (Fig. 1).

1 Recent work, perhaps most notably by Rai et  al. (2017) and Over 
(2021), has challenged these longstanding assumptions about dehu-
manization’s role in violence. However, these critiques may have 

2 By “disease-relevant” we mean outgroups with qualities probabilis-
tically associated with disease cues in ancestral environments. How-
ever, as mentioned above, due to the hypersensitivity of the BIS such 
outgroups need not pose any actual disease threat to elicit disgust.

arrived at their conclusions based on operationalizations of dehuman-
ization that fail to capture the breadth of the construct (Fincher et al., 
2018).

Footnote 1 (continued)



Evolutionary Psychological Science 

1 3

Covariates In testing this model, we took into account 
other personality traits and attitudes that could explain any 
effects of BIS sensitivity and disgust on dehumanization. 
Since feeling disgust toward outgroups can reinforce existing 
status hierarchies (Hodson et al., 2013; Rozin et al., 2008), 
it may be particularly prominent among those who gener-
ally desire to maintain existing social hierarchies (i.e., social 
conservatives) and those who support group-based hierar-
chies in general (i.e., high social dominance orientation, 
or SDO; Pratto et al., 1994). Since conservatives and those 
high in SDO are both more likely to dehumanize low-status 
outgroups (Hodson & Costello, 2007; Kteily et al., 2015), 
we account for these individual differences when testing 
our model. Moreover, to determine whether our inclusion 
of dehumanization in this model may just reflect general 
negativity toward the outgroup (Enock et al., 2021), we also 
accounted for participants’ affective prejudice toward each 
group.

The Present Research

The Prophylactic Dehumanization Model suggests that the 
BIS facilitates dehumanization by inspiring disgust toward 
disease-relevant outgroups. This may explain why dehuman-
ization likening victims to diseases or their vectors (e.g., 
rats and cockroaches) is thought to have played an integral 
role in several twentieth-century genocides (Neilsen, 2015; 
Savage, 2007). To quantify the prevalence of disease-based 
dehumanization during a paradigmatic instance of genocide, 
we first re-analyzed data from a previous content analysis of 
Nazi antisemitic propaganda (Enock et al., 2020). We then 
built on this archival method with three studies investigating 
the Prophylactic Dehumanization Model during the COVID-
19 pandemic.

Study 1 tested whether Americans’ BIS sensitivity pre-
dicted their disgust toward Chinese people, a group fre-
quently associated with the pandemic (Darling-Hammond 
et al., 2020), and whether disgust in turn predicted the 
dehumanization of Chinese people (Fig. 1). To determine 
the robustness of our model, we next examined whether 
this process of prophylactic dehumanization generalized 
to 10 additional disease-relevant outgroups (studies 2a 
and 2b). Finally, we tested the functional flexibility prin-
ciple of the BIS by determining whether the Prophylactic 

Dehumanization Model was moderated by the salience 
of COVID-19. We also examined whether this process of 
prophylactic dehumanization fomented Americans’ anti-
immigrant attitudes (Study 3).

Re‑Analysis of Nazi Propaganda

The Holocaust serves as a paradigmatic instance in which 
victims were likened to infectious diseases or contaminants 
(Musolff, 2007; Neilsen, 2015; Savage, 2007), leading us 
to conduct a preliminary content analysis to quantify the 
prevalence of this form of disease-based dehumanization 
in Nazi propaganda. Our data come from Florence Enock 
and colleagues (2020), who initially analyzed ten antisemitic 
Nazi propaganda documents published between 1936 and 
1944, available on the German Propaganda Archive (https:// 
resea rch. calvin. edu/ german- propa ganda- archi ve/). The 
documents consist of flyers, pamphlets, books, and material 
for political speeches intended for a variety of audiences, 
including young children, the general public, and members 
of the Nazi party. The documents were all translated to Eng-
lish by the same expert historian (see Bytwerk, 2012) and 
amount to 29,185 total words. A brief synopsis of each docu-
ment provided by Enock et al. (2020) is included in Online 
Resource 1.

Enock et al. (2020) initially coded each document for 
instances of dehumanization, identifying 171 total instances. 
We examined each of these 171 cases and identified those in 
which Jews were dehumanized in a way that directly likened 
them to a contaminant (e.g., plague, pestilence) or a com-
mon vector of disease (e.g., parasite, rat). Jews were sub-
ject to this disease-based dehumanization in 105 of the 171 
cases (61.4%). The most prevalent term for disease-based 
dehumanization was parasite (n = 54). Other common terms 
were poison/poisonous (n = 21) and plague (n = 12). The fre-
quencies for all the disease-based dehumanization terms are 
presented in Table S1 of Online Resource 1.3

Enock et al. (2020) did not intend these 10 documents to 
be considered representative of Nazi propaganda in any way, 
so we refrain from making any generalizations on their basis. 
Moreover, even if these results suggest that disease-based 
dehumanization was a prevalent form of dehumanization 
during the Nazi regime, they do not provide insight into 
the underlying mechanism thought to give such genocidal 
rhetoric its potency: disgust (Savage, 2007; Wasniewska, 

Fig. 1  The Prophylactic Dehumanization Model

3 Enock et  al.’s (2020) full coded Word documents along with an 
Excel file detailing their results can be found at https:// osf. io/ ca38j/, 
while our results can also be accessed in an Excel file (titled “Enock 
et  al., 2020 Content Analysis”) at https:// osf. io/ 5387z/? view_ only= 
61074 e103b 2e461 e958d 62f06 1193e 78.

https://research.calvin.edu/german-propaganda-archive/
https://research.calvin.edu/german-propaganda-archive/
https://osf.io/ca38j/
https://osf.io/5387z/?view_only=61074e103b2e461e958d62f061193e78
https://osf.io/5387z/?view_only=61074e103b2e461e958d62f061193e78
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2017).4 Nonetheless, this archival investigation accords with 
qualitative research implicating disease-based dehumaniza-
tion in genocide (Neilsen, 2015; Savage, 2007) and pro-
vided an impetus to directly test our model of prophylactic 
dehumanization.

Study 1

As COVID-19 spread from China in February–March 
2020, Chinese people faced intense discrimination due to 
fear about the virus (Darling-Hammond et al., 2020; Ren 
et al., 2020; Zhai & Du, 2020). In the USA, influential politi-
cians and media outlets implicated China in the pandemic, 
and Chinese-Americans were verbally abused and physi-
cally attacked (Tavernese & Oppel Jr., 2020). In fact, some 
even blatantly dehumanized Chinese people (Markowitz 
et al., 2021). Therefore, beginning the day President Trump 
announced the pandemic was a national public health crisis 
(March 13, 2020; AMJC, 2020), we tested the Prophylac-
tic Dehumanization Model among a sample of Americans. 
We expected Americans’ BIS sensitivity to predict disgust 
toward Chinese people, which in turn would predict greater 
dehumanization of them (Fig. 1). This was expected to occur 
over and above participants’ social dominance orientation, 
social conservatism, and prejudice toward Chinese people.

Method

Participants

We conservatively estimated a small-to-medium effect on 
the basis of past research (f2 = 0.1; Kteily et al., 2015) but 
initially recruited 740 participants to maximize power. We 
excluded 89 who either were Chinese(-American) or failed 
an attention check item, leaving us with a final sample of 651 
(age: M = 37.45, SD = 12.97; 304 male, 345 female, 2 other). 
We used a tool for Monte Carlo post hoc power analysis 
developed by Schoemann et al. (2017) to determine we had 
power of 1.00 to detect the indirect effect we observed.

Materials

BIS Sensitivity BIS sensitivity was assessed with the 
15-item Perceived Vulnerability to Disease scale (PVD; 

Duncan et al., 2009; a = 0.82). It consists of a perceived 
infectability subscale measuring beliefs about one’s suscep-
tibility to infection (If an illness is ‘going around’, I will get 
it; a = 0.84), and a germ aversion subscale measuring dis-
comfort in situations with the potential for pathogen trans-
mission (I do not like to write with a pencil someone else 
has obviously chewed on; a = 0.65). Participants responded 
on a Likert scale ranging from 1 (Strongly disagree) to 7 
(Strongly agree).

Intergroup Disgust Intergroup disgust was measured with 
the scale developed by Hodson et al. (a = 0.85; 2013).5 Par-
ticipants rated their agreement with 8 items reflecting their 
disgust toward Chinese people (e.g., I would feel disgusted 
if a Chinese person invaded my personal space) using a Lik-
ert scale ranging from 1 (Strongly disagree) to 7 (Strongly 
agree).

Dehumanization This measure of blatant dehumanization 
presented participants with the popular “Ascent of Man” 
image depicting the folk theory of human evolution rang-
ing from a quadrupedal primate ancestor to a fully modern 
man (Kteily et al., 2015). Participants rated the target with a 
slider scale that ranged from 0 (Least Evolved) to 100 (Most 
Evolved). Scores were reversed such that higher scores indi-
cated greater dehumanization.

General Prejudice Prejudice was measured using the 
feeling thermometer (Haddock et al., 1993), which asked 
participants to evaluate a typical outgroup member on a 
slider scale ranging from 0 (Extremely Unfavorable) and 
100 (Extremely Favorable). Scores were reversed such that 
higher scores indicated greater prejudice.

Social Dominance Orientation We measured SDO with 
the 8-item  SDO7(S) scale (Ho et al., 2015; α = 0.89), which 
assesses support for group-based dominance (e.g., An ideal 
society requires some groups to be on top and others to be 
on the bottom) and anti-egalitarianism (e.g., It is unjust to try 
to make groups equal). Participants responded using a scale 
ranging from 1 (Strongly Oppose) to 7 (Strongly Favor).

5 Hodson et  al. identified intergroup disgust “…as an overlooked 
contributor to negative outgroup attitudes, both as individual differ-
ence and as an induced state” (2013; p. 196). They focused on devel-
oping a measure of individual differences in the general proclivity to 
experience intergroup disgust, rather than the acute disgust induced 
by a particular outgroup. We focus on the latter phenomenon, meas-
uring intergroup disgust toward each particular outgroup rather than 
as a stable individual difference, although it would be worthwhile for 
future research to investigate whether individual differences in trait 
intergroup disgust explain unique variance in dehumanization like 
other individual differences such as SDO (Kteily et al., 2015).

4 Enock et  al. (2020) considered the low base rate of dehumaniza-
tion in these documents (171 out of > 29,000 words) to suggest that it 
may not have been as prevalent in the Nazi Holocaust as is frequently 
assumed. While we were interested in identifying the proportion of 
dehumanization that took a particular form, rather than absolute lev-
els of dehumanization, this is an important consideration that is also 
taken up by Johannes Lang (2010; see also Luft, 2019).
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Social Conservatism Social conservatism was meas-
ured by asking participants to Please indicate the extent to 
which you consider yourself to be liberal or conservative 
on most social issues (e.g., abortion, religion) on a slider 
scale ranging from 0 (Extremely Liberal) to 100 (Extremely 
Conservative).

Procedure

After providing consent, participants completed the PVD 
measure as an index of their BIS sensitivity and rated their 
disgust toward Chinese people. Next, they completed the 
Ascent scale of dehumanization and feeling thermometer 
of prejudice. On both these measures, they evaluated Chi-
nese people and their ingroup (Americans), along with four 
filler groups, presented in randomized order. Participants 
then completed measures of SDO and conservatism, and 
provided demographics.

Results and Discussion

To test the Prophylactic Dehumanization Model, we con-
ducted a simple mediation using the PROCESS macro for 
SPSS (Model 4; Hayes, 2018).6 In the model, Americans’ 
BIS sensitivity was the predictor, disgust toward Chinese 
people was the mediator, and dehumanization of them 
was the outcome variable. SDO, social conservatism, and 
general prejudice toward Chinese people were entered as 
covariates. We also controlled for dehumanization of the 
ingroup (Americans) to account for measurement variance 
(see Landry et al., 2021 for precedent). Descriptive statistics 
and intercorrelations among these variables are presented 

in Table 1, and a path diagram for the model is depicted in 
Fig. 2.

Observing the a path of the mediation model, Ameri-
cans’ BIS sensitivity exerted a strong direct effect on their 
disgust toward Chinese people, β = 0.19, SE = 0.05, t = 5.99, 
p < 0.001. Disgust, in turn, exerted a strong effect on dehu-
manization (b path), β = 0.27, SE = 0.50, t = 8.08, p < 0.001. 
Finally, BIS sensitivity exerted an indirect effect on dehu-
manization, mediated by disgust, βindirect = 0.05, SE = 0.01, 
95% CI [0.03, 0.07]. Moreover, when disgust was taken 
into account, BIS sensitivity no longer exerted a significant 
effect on dehumanization, β =  − 0.05, SE = 0.61, t =  − 1.90, 
p = 0.058, suggesting full mediation.7

In sum, we found support for a model in which Americans’ 
BIS sensitivity inspired disgust toward Chinese people during 
a time when they were frequently associated with disease by 
influential politicians and media outlets (e.g., Tavernese & 
Oppel Jr., 2020). Disgust toward Chinese people, in turn, pre-
dicted greater blatant dehumanization of them. Understanding 
the factors shaping such blatant dehumanization may be para-
mount to addressing the discrimination and violence faced 
by Chinese people and other Asians in the USA during the 
COVID-19 pandemic (Croucher et al., 2020; Tavernese & 
Oppel Jr., 2020; see also Markowitz et al., 2021). However, for 
the purposes of establishing a generalizable model of prophy-
lactic dehumanization, our focus on this single population can 
be seen as a limitation. Therefore, to determine the generality 
of the Prophylactic Dehumanization Model, we broadened 
our investigation to consider a wider array of disease-relevant 
outgroups.

Table 1  Study 1 descriptive statistics and intercorrelations

***  p < .001, ** p < .01, * p < .05

Correlations 1 2 3 4 5 6

1. BIS sensitivity –
2. Intergroup disgust .19*** –
3. Dehumanization (Chinese) .06 .46*** –
4. Dehumanization (ingroup) .07 .09* .55*** –
5. Prejudice .07 .40*** .54*** .19*** –
6. SDO  − .05 .49*** .30*** .02 .24*** –
7. Social conservatism  − .04 .37*** .15***  − .05 .09* .59***

Descriptives 1 2 3 4 5 6 7

M 4.17 2.54 15.19 13.61 28.09 2.58 44.00
SD 0.85 1.27 19.39 18.85 22.80 1.39 29.62
α .82 .85 – – – .92 –

6 All analyses using PROCESS were conducted with 5000 bootstrap 
resamples.

7 Reversing the position of disgust and dehumanization in the model 
reduced the indirect effect to non-significance, suggesting the plausi-
bility of the current model.
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Studies 2a and 2b

Because of the overwhelming costs of contracting a deadly 
infection, the BIS evolved to be overly sensitive to cues of 
potential disease, inspiring disgust toward targets even if 
they do not actually pose a threat of infection (Schaller, 
2015). For instance, although in ancestral environments 
physical appearances deviating from the norm in terms of 
size and symmetry may have been a reliable cue the target 
was infected with a communicable pathogen (Kurzban & 
Leary, 2001; Oaten et al., 2011), today people who are obese 
or have a facial disfigurement elicit disgust despite not pos-
ing any such threat (Park et al., 2007; Ryan et al., 2012). 
Similarly, in ancestral environments, foreign outgroups were 
likely to harbor novel pathogens that could be particularly 
virulent if introduced into one’s own group (Schaller, 2015). 
Even if genetic cross-migration has now obviated this risk, 
cognitive predispositions to experience disgust toward sub-
jectively foreign groups remain (Hodson et al., 2013). Thus, 
we sought to determine whether the Prophylactic Dehuman-
ization Model generalized to Americans’ dehumanization 
of groups with a deviant physical appearance (obese and 
disfigured people) and those with a subjectively foreign reli-
gion, nationality, or culture (Muslims, Somalis, and Mexican 
immigrants).

In addition, individuals who violate the ingroup’s norms 
and traditions may arouse disgust because these cultural 
practices defend against contagion (e.g., sexual taboos; 
Schaller, 2015; Schaller & Neuberg, 2012).8 Therefore, we 
also considered whether the BIS foments the dehumaniza-
tion of outgroups thought to violate moral (homeless people, 
pedophiles, drug addicts) and sexual norms (homosexuals, 
transgender people). We anticipated a consistent trend in 
Americans’ evaluations of these 10 social targets: their 
BIS sensitivity would predict greater disgust, which in turn 
would be associated with greater blatant dehumanization 
(Fig. 1). Moreover, to further determine the generality of 

our model, we introduced new measures of BIS sensitivity 
and dehumanization.

Method

Participants

On the basis of the effect size in study 1, we conducted an 
a priori power analysis (G*Power; Faul et al., 2007) and 
determined that 204 participants were required to detect a 
small-to-medium effect of intergroup disgust on dehumani-
zation with 95% power. After excluding those who either 
failed multiple attention checks or were not American citi-
zens (study 2a: n = 53; study 2b: n = 43), we were left with 
234 participants in Study 2a (age: M = 35.43, SD = 10.72; 
124 male, 109 female, 1 other) and 233 in study 2b (age: 
M = 36.52, SD = 13.02; 120 male, 111 female, 2 other). A 
sensitivity analysis determined we had 95% power to detect 
an effect of f2 = 0.09 in both studies (G*Power; Faul et al., 
2007).

Materials

Intergroup disgust, prejudice, SDO, and social conservatism 
were assessed as in study 1.

Fig. 2  Effect of behavioral 
immune system (BIS) sensi-
tivity on dehumanization of 
Chinese people, mediated by 
disgust. SDO, social conserva-
tism, prejudice toward Chinese 
people, and dehumanization 
of ingroup (Americans) were 
entered as covariates. Values 
reflect standardized coefficients. 
***p < .001

8 However, others argue that disgust toward norm violators was 
shaped by selection pressures other than disease threats (e.g., 
Tybur et al., 2009). It is outside the scope of this research to weigh 
in conclusively on this debate, but we observed stronger relation-
ships between BIS sensitivity and disgust toward groups with devi-
ant appearances or a subjectively foreign nature (rM = .53) and those 
perceived to violate sexual norms (rM = .54) than toward moral norm 
violators (rM = .30). Future research could systematically investigate 
whether the “domain” of disgust (pathogen, sexual, or moral; Tybur 
et al., 2009) influences the associations in our Prophylactic Dehuman-
ization Model.
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BIS Sensitivity BIS sensitivity was measured with the 
5-item contamination disgust subscale of the Disgust Scale-
Revised (DS-R; Olatunji et al., 2007; study 2a: a = 0.73; 
study 2b: a = 0.74), which measures fears about the trans-
mission of pathogens (e.g., I never let any part of my body 
touch the toilet seat in a public washroom). Responses were 
made on a Likert scale ranging from 1 (Strongly disagree) 
to 7 (Strongly agree).

Images To heighten the visceral aversion characteriz-
ing intergroup disgust (Hodson et al., 2013), participants 
were presented with a set of images of each group as they 
evaluated them. The images were made publicly available 
online, and are available at https:// osf. io/ 5387z/? view_ 
only= 61074 e103b 2e461 e958d 62f06 1193e 78.

Dehumanization We assessed blatant dehumanization 
with a measure developed by Bastian et al. (2013). Partici-
pants rated the target group on 8 blatantly dehumanizing 
traits (e.g., Lacking self-restraint, like animals) using a scale 
that ranged from 1 (Not At All) to 7 (Extremely So). All 
as ≥ 0.64.9

Demographics To ensure that participants were evalu-
ating outgroup members, we included demographic items 
relevant to group membership and excluded participants 
who reported being in the group they were evaluating in our 
analyses. For instance, in study 2a we asked for participants’ 
self-reported body weight on a Likert scale ranging from 
1 (Very underweight) to 7 (Obese), and excluded all those 
who selected Obese when conducting analyses concerning 
that group (n = 7). In study 2a, we also asked about par-
ticipants’ sexual orientation and religious affiliation, exclud-
ing those who responded Homosexual (n = 8) and Muslim 
(n = 5), respectively, in analyses concerning those groups. In 
study 2b, we excluded those who reported being transgender 
(n = 13), Somali (n = 6), or a Mexican immigrant (n = 14) in 
analyses concerning those respective groups.10

Procedure

The procedures for studies 2a and 2b were identical except 
where stated otherwise. After providing consent, par-
ticipants completed the contamination subscale to index 
their BIS sensitivity. They then completed the measures 

of intergroup disgust, blatant dehumanization, and preju-
dice, in that order. For each of these measures, participants 
evaluated five outgroups presented in randomized order. In 
study 2a, the groups were obese people, homosexuals, Mus-
lims, child molesters, and homeless people. In study 2b, the 
groups were disfigured people, transgender people, Somalis, 
Mexican immigrants, and heroin addicts. Participants also 
rated their ingroup (Americans) on the measure of blatant 
dehumanization. Participants then completed measures 
of SDO, social conservatism, and provided demographic 
information.11

Results and Discussion

We conducted 10 simple mediations with the PROCESS 
macro (Model 4; Hayes, 2018), one for each outgroup. In 
each model, participants’ BIS sensitivity was the predictor, 
their disgust toward a particular outgroup was the mediator, 
and their dehumanization of that group was the outcome. 
Their prejudice toward the outgroup, SDO, social conserva-
tism, and ingroup dehumanization were entered as covari-
ates. The descriptive statistics and intercorrelations for the 
variables in each model can be found in Tables S2–S11 of 
Online Resource 2, and path diagrams for each model can 
be found in Figs. S1–S10 of Online Resource 2.

Examining the a path of each model, participants’ BIS 
sensitivity strongly predicted their intergroup disgust (βs 
ranged from 0.28 to 0.48, all p < 0.001, βM = 0.36; see 
Table S12 in Online Resource 2). Intergroup disgust, in 
turn, was a strong predictor of dehumanization in 9 of the 
10 models (b path; βs ranged from 0.32 to 0.52, all p < 0.001, 
βM = 0.39; see Table S13 in Online Resource 2). In 9 of the 
10 models, we also observed a significant indirect effect of 
BIS sensitivity on dehumanization, mediated by disgust 
(βindirect ranged from 0.11 to 0.18; βindirect(M) = 0.14; Table 2). 
And pointing to the importance of intergroup disgust, when 
this variable was taken into account, BIS sensitivity exerted 
no significant effect on dehumanization in 7 of these 9 mod-
els, and actually reversed the direction of the effect in the 
other 2 (obese people and heroin addicts; both βs =  − 0.14, 
p < 0.05).12

9 It should be noted that this measure is derived from the “Dual 
Model” of dehumanization (Haslam, 2006), which has recently been 
critiqued by Enock and colleagues (2021). Nonetheless, along with 
the Ascent of Man scale, this measure remains one of the few estab-
lished measures of blatant dehumanization (see Kteily et al., 2015).
10 Patterns of significance remained unchanged when these individu-
als were retained in the analyses.

11 Here and in study 3, participants completed additional measures 
for exploratory purposes which can be provided upon request.
12 Zero-order correlations between BIS sensitivity and dehumani-
zation were inconsistent, ranging from strong positive correlations 
between BIS sensitivity and the dehumanization of homosexuals and 
Muslims, to a moderate negative correlation between BIS sensitiv-
ity and the dehumanization of child molesters (see Tables S2–S11 in 
Online Resource 2).

https://osf.io/5387z/?view_only=61074e103b2e461e958d62f061193e78
https://osf.io/5387z/?view_only=61074e103b2e461e958d62f061193e78


 Evolutionary Psychological Science

1 3

The exception to this general pattern was the model 
concerning homeless people, in which participants’ dis-
gust did not predict dehumanization (β = 0.12, SE = 0.05, 
t = 1.75, p = 0.082),13 and there was no significant indirect 
effect of BIS sensitivity on dehumanization through disgust 
(βindirect = 0.04, SE = 0.03, 95% CI [− 0.01, 0.12]). Instead, 
general prejudice toward the homeless was the strongest pre-
dictor of their dehumanization, β = 0.48, SE = 0.01, t = 7.51, 
p < 0.001. In fact, general prejudice explained unique vari-
ance in dehumanization across all the models, while the 
other covariates (SDO and conservatism) emerged as less 
consistent predictors of dehumanization.14

Although this exception points to the need for future 
work to determine when intergroup disgust plays a greater 
or lesser role in dehumanization (see also Footnote 7), the 
overwhelming majority of results support the Prophylactic 
Dehumanization Model. Individuals with more sensitive 
behavioral immune systems were more prone to feel dis-
gusted by outgroups stigmatized due to their deviant physi-
cal appearance, subjectively foreign nature, or violation of 
traditional norms. Intergroup disgust, in turn, strongly pre-
dicted dehumanization and fully mediated the effect of BIS 
sensitivity on dehumanization in the vast majority of the 
models. In fact, disgust frequently emerged as a stronger 

predictor of dehumanization than prejudice, SDO, and con-
servatism (7 of the 10 models). Nonetheless, the correla-
tional nature of this study provides weak support for the 
causal assumptions underlying the model (Fig. 1). In study 
3, we sought firmer directional evidence by manipulating 
the salience of disease to determine whether it moderated 
the BIS sensitivity → disgust → dehumanization pathway in a 
manner consistent with the functional flexibility of the BIS.

Study 3

The benefits of avoiding disease threats are at least par-
tially offset by the costs of false alarms (e.g., missing an 
opportunity to establish a beneficial social relationship). 
This gives rise to functional flexibility in the BIS, where 
it exerts stronger effects on affect and behavior when the 
risk of infection is perceived to be greater (Schaller, 2015). 
For instance, the threat of disease strengthens the associa-
tion between individuals’ BIS sensitivity and their hostil-
ity to foreign immigrants (Aarøe et al., 2017). Therefore, 
we examined whether the threat of contracting COVID-19 
strengthened the link between Americans’ BIS sensitivity 
and their disgust toward foreign immigrants, and whether 
disgust in turn predicted dehumanization (Fig. 1). Given that 
dehumanization of immigrants foments support for puni-
tive policies against them (Moore-Berg et al., 2021; Utych, 
2018), we also tested whether our model of prophylactic 
dehumanization had a downstream effect on Americans’ 
endorsement of punitive immigration policies and attitudes.

In sum, we hypothesized that individuals’ BIS sensitiv-
ity would predict their anti-immigrant attitudes through 
(1) disgust toward and (2) dehumanization of immigrants. 
However, this was only expected to occur when the threat of 
COVID-19 was salient.

Method

Participants

On the basis of studies 1 and 2, we initially recruited 723 
participants and excluded 149 who were not citizens, giving 
us a final sample of 574 (age: M = 36.79, SD = 12.04; 295 
male, 273 female, 6 other). Using a tool for Monte Carlo 
post hoc power analysis (Schoemann et al., 2017), we deter-
mined that this sample gave us power of 0.93 to detect the 
serially mediated indirect effect we observed.

Materials

Intergroup disgust was measured as in previous studies and 
dehumanization was measured with the Ascent of Man scale 
(Kteily et al., 2015) as in study 1.

Table 2  Indirect effect of BIS sensitivity on dehumanization, medi-
ated by intergroup disgust

SDO, social conservatism, prejudice toward the outgroup, and dehu-
manization of ingroup (Americans) were entered as covariates. 
Effects are standardized

Outgroup Indirect effect 95% CI SE

Obese people .13 [.07, .21] .03
Homosexuals .17 [.10, .24] .03
Muslims .16 [.10, .24] .04
Homeless people .04 [− .01, .12] .03
Child molesters .14 [.07, .22] .04
Disfigured people .11 [.05, .18] .03
Transgender people .12 [.06, .18] .03
Somalis .14 [.09, .21] .03
Mexican immigrants .18 [.10, .26] .04
Heroin addicts .11 [.04, .18] .03

13 Nonetheless, the zero-order correlation between disgust toward 
homeless people and dehumanization of them was r = .44, p < .001 
(Table S5 in Online Resource 2).
14 In 9 of the 10 models, general prejudice also explained unique var-
iance in intergroup disgust (the exception was in the model concern-
ing Muslims). And consistent with theories of disgust’s hierarchy-
maintaining function (Rozin et al., 2008), SDO also explained unique 
variance in intergroup disgust across 9 of the 10 models (the excep-
tion was the model concerning child molesters). Social conservatism, 
on the other hand, was an inconsistent predictor of disgust across the 
models.
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BIS Sensitivity Following Aarøe et al. (2017), we formed 
a robust index of BIS sensitivity with a composite measure 
consisting of the 7-item pathogen disgust subscale of the 
Three-Domain Disgust Scale (Tybur et al., 2009), on which 
participants rate their disgust toward infection risks such 
as Sitting next to someone who has red sores on their arm 
on a Likert scale ranging from 1 (Not at all disgusting) to 5 
(Extremely disgusting), and the 8-item germ aversion sub-
scale of the PVD scale used in study 1 (a = 0.76).

Anti‑Immigrant Attitudes To assess anti-immigrant atti-
tudes, we used a measure developed by Aarøe et al. (a = 0.86; 
2017). Participants rated their agreement with 6 items such 
as The government spends too much money assisting immi-
grants on a Likert scale ranging from 1 (Strongly Disagree) 
to 7 (Strongly Agree).

Manipulations We constructed two slideshows, one 
intended to make the threat of COVID-19 salient, and a con-
trol slideshow which made the danger of non-disease threats 
salient (see Faulkner et al., 2004 for precedent). Participants 
viewing the pathogen threat slideshow were told of differ-
ent ways COVID-19 could be transmitted (person-to-person, 
airborne, surface, fecal–oral) and were presented with a list 
of symptoms related to the virus. Those viewing the control 
slideshow were told of non-disease threats to be aware of 
(e.g., water burns, poisoning, broken glass). Each slide had a 
short description and image accompanying it. These manip-
ulations can be accessed at https:// osf. io/ 5387z/? view_ only= 
61074 e103b 2e461 e958d 62f06 1193e 78.

Procedure

After providing consent, all participants completed the germ 
aversion and pathogen disgust measures to index their BIS 
sensitivity. They were then randomly assigned to view the 
slideshow making either COVID-19 or non-disease threats 
salient. To reinforce the manipulation, participants were 
asked to Please select all the [ways you can contract the 

coronavirus/common accidents you should be aware of] 
from a dropdown list. All participants then completed the 
measure of anti-immigrant attitudes (items presented in ran-
domized order) and evaluated both “citizens of your own 
country” and “foreign immigrants” (presented in counter-
balanced order) on the Ascent measure of dehumanization. 
Finally, they reported their disgust toward foreign immi-
grants and provided demographics before being thoroughly 
debriefed.

Results and Discussion

To test our hypothesis that the effect of BIS sensitivity 
on anti-immigrant attitudes would be serially mediated by 
disgust and dehumanization, but only when COVID-19 was 
salient, we ran a custom moderated serial mediation using 
PROCESS (Hayes, 2018).15 BIS sensitivity was the pre-
dictor, disgust toward immigrants was the first mediator, 
dehumanization of them was the second mediator, and anti-
immigrant attitudes was the outcome. We also included 
a direct path from disgust to anti-immigrant attitudes. A 
binary variable denoting experimental condition (0 = con-
trol, 1 = pathogen threat) was created and entered as the 
moderator of the effect of BIS on disgust, as well as the 
direct effect of BIS on anti-immigrant attitudes. A path 
model is presented in Fig. 3, while descriptive statistics 
and intercorrelations among the continuous variables in the 
model are presented in Table 3. There were no significant 
differences between the experimental conditions on any of 
the variables.

We first examined the interaction between BIS sensitiv-
ity and experimental condition on disgust toward immi-
grants, ΔR2 = 0.01, F(1, 530) = 5.47, p = 0.02. Consistent 

Fig. 3  Effect of BIS sensitivity 
on anti-immigrant attitudes, 
mediated by disgust and dehu-
manization, and moderated by 
condition (0 = Control, 1 = Path-
ogen Threat). The dashed lines 
indicate moderated pathways. 
The value above each dashed 
line shows the effect for those in 
the pathogen threat condition, 
while the italicized value below 
each line shows the effect for 
those in the control condition. 
Values reflect unstandardized 
coefficients. ***p < .001

15 Unlike in Studies 1 and 2, the effects report here are unstandard-
ized because of the custom model we used.

https://osf.io/5387z/?view_only=61074e103b2e461e958d62f061193e78
https://osf.io/5387z/?view_only=61074e103b2e461e958d62f061193e78
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with the functional flexibility principle of the behavioral 
immune system, there was a significant effect of BIS sensi-
tivity on disgust for those in the pathogen threat condition, 
b = 0.56, SE = 0.12, 95% CI [0.32, 0.79], p < 0.001, but not 
for those in the control condition, b = 0.17, SE = 0.12, 95% 
CI [− 0.06, 0.39], p = 0.15. We then examined the effect of 
BIS sensitivity on anti-immigrant attitudes, observing no 
significant direct effect in either condition (Fig. 3). How-
ever, disgust exerted a significant direct effect on anti-
immigrant attitudes, b = 0.60, SE = 0.03, 95% CI [0.54, 
0.66], as did dehumanization, b = 0.01, SE = 0.002, 95% 
CI [0.004, 0.01].

We then examined the indirect path from BIS sensi-
tivity to anti-immigrant attitudes, serially mediated by 
disgust and dehumanization. In the pathogen threat con-
dition, the effect of BIS sensitivity on anti-immigrant 
attitudes was wholly mediated by disgust and dehu-
manization, bindirect = 0.02, SE = 0.01, 95% CI [0.01, 
0.04]. Conversely, in the control condition, there was 
no significant indirect path from BIS sensitivity to anti-
immigrant attitudes, bindirect = 0.01, SE = 0.01, 95% CI 
[− 0.002, 0.02]. Moreover, the index of moderated medi-
ation was significant, b = 0.01, SE = 0.01, 95% CI [0.002, 
0.03], indicating that BIS sensitivity was a significantly 
stronger predictor of anti-immigrant attitudes, through 
intergroup disgust and dehumanization, among those in 
the pathogen threat condition.

Thus, exposure to the threat of COVID-19 amplified 
the effect of the BIS on disgust toward foreign immi-
grants. Disgust, in turn, predicted greater dehumaniza-
tion, consistent with the Prophylactic Dehumanization 
Model. Moreover, dehumanization had a downstream 
effect on anti-immigrant policies and attitudes, suggest-
ing the pandemic’s effect on xenophobic sentiments (e.g., 
Esses & Hamilton, 2021) may in part be driven by the 
disgust and dehumanization arising from evolved predis-
positions to avoid disease.

General Discussion

Blatant dehumanization has inspired some of the darkest 
human atrocities and continues to foment racial discrimi-
nation, ethnic violence, and genocide (e.g., Bruneau & 
Kteily, 2017; Goff et al., 2008; Smith, 2020). Despite rein-
vigorated scholarly interest in the construct (see Kteily & 
Bruneau, 2017), insight into its psychological antecedents 
remains limited. We propose one driver of dehumanization 
lies in the disgust triggered by a hypersensitive behavio-
ral immune system biased toward mitigating contact with 
outgroups (Fig. 1; Schaller, 2015). This is because disgust 
dampens empathy and mentalizing, two aspects integral 
to recognizing another’s humanity (Hodson et al., 2014; 
Sherman & Haidt, 2011).

We found substantial support for this Prophylactic 
Dehumanization Model. Individual differences in Ameri-
cans’ BIS sensitivity strongly predicted their disgust 
toward outgroups associated with the threat of COVID-
19 or probabilistically associated with disease cues in 
ancestral environments through their subjectively foreign 
nature, deviant physical appearance, or perceived violation 
ingroup norms. Moreover, the disgust felt toward these 
groups strongly predicted their dehumanization, over and 
above prejudice, SDO, and social conservatism, in 11 of 
the 12 cases we examined (and for the lone exception, 
homeless people, disgust and dehumanization had a strong 
zero-order correlation of r = 0.44, p < 0.001). Importantly, 
intergroup disgust fully mediated the effect of BIS sensi-
tivity on dehumanization across the vast majority of our 
models, and was also generally a stronger predictor of 
dehumanization than prejudice, SDO, and conservatism.

Study 3 provided two additional insights into this pro-
cess. First, the link between BIS sensitivity and disgust 
was strengthened under conditions of pathogen threat, con-
sistent with the functional flexibility of the BIS (Schaller, 
2015). Second, the dehumanization of immigrants arising 

Table 3  Study 3 variable intercorrelations and descriptives

*** p < .001, ** p < .01, * p < .05

Correlations 1 2 3

1. BIS sensitivity –
2. Intergroup disgust .18*** –
3. Dehumanization .03 .36*** –
4. Anti-immigrant attitudes .13** .71*** .35***

Descriptives 1 2 3 4

M 4.83 3.04 17.92 3.43
SD 0.77 1.52 19.21 1.36
α .76 .90 – .86
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from this BIS-inspired disgust predicted greater anti-
immigrant xenophobia, suggesting dehumanization is a key 
mediator of the well-documented relationship between BIS 
sensitivity and xenophobia. Indeed, likening immigrants 
to diseases foments anti-immigrant policy support (e.g., 
O’Brien, 2003; Utych, 2018), but encouragingly, interven-
tions which reduce the dehumanization of immigrants can 
undermine such attitudes (Moore-Berg et al., 2021). We 
encourage future research to integrate our Prophylactic 
Dehumanization Model with intervention strategies reduc-
ing hostility to cultural and demographic change (e.g., 
Craig & Richeson, 2014).

A better understanding of how evolved disease-
avoidance mechanisms contribute to dehumanization is 
crucial because disease-based genocidal16 rhetoric is by 
no means relegated to the past. As of this writing (June 
30, 2021), 2–3 million Uyghurs have been subjected to 
indefinite internment in political “re-education” camps, 
mass surveillance, physical and psychological torture, 
and forced sterilization in Xinjiang, China (Associated 
Finnegan, 2020; Press, 2020; Smith Finley, 2020; Wang, 
2018). During this time, Chinese media and political 
leaders have described the Uyghurs as infected with 
an “ideological virus” (i.e., a radical interpretation of 
Islam), necessitating a system of re-education “to cure 
ideological diseases” (Radio Free Asia, 2018; Ramzy & 
Buckley, 2019; Wang, 2018). Such dehumanization is 
not isolated to radical outlets but also permeates official 
government mandates and discourse (China SCIO, 2019; 
Ramzy & Buckley, 2019), leaving an indelible mark on 
many Uyghurs who experience it as eroding their dignity 
(Ala, 2021).

Unfortunately, our studies were conducted with low eco-
logical validity (online self-report surveys) and a relatively 
homogenous participant pool (MTurk workers), thus limiting 
their generalizability to such instances of oppression where 
dehumanization is most problematic. Moreover, given the 
restrictions on human subject research during the pandemic, 
we were unable to investigate the BIS’s effect on physical 
disgust responses or behavioral withdrawal (Schaller, 2015). 
Along with considering these outcomes, future work should 
also refine the role other emotions play in processes of dehu-
manization, such as anger and fear (Giner-Sorolla et al., 
2019). Indeed, one may expect emotions other than disgust 
to play a crucial role in particular forms of dehumanization, 
such as fear in the association of Blacks with apes (Goff 

et al., 2008).17 We also encourage future research to build on 
our initial content analysis by investigating the prevalence of 
disease-based dehumanization in more comprehensive natu-
ral language corpora (see Mendelsohn et al., 2020).

The present research contributes to a reinvigorated schol-
arly interest in the blatant dehumanization which continues 
to mar contemporary conflicts (Kteily & Bruneau, 2017). 
By identifying antecedents of dehumanization rooted in 
evolved prophylactic mechanisms, we provide a comprehen-
sive framework for research into disease-based dehumani-
zation (e.g., Valtorta et al., 2019, 2021) while advancing a 
broader stream of work documenting the impact of the BIS 
on intergroup relations (e.g., Aarøe et al., 2017; Faulkner 
et al., 2004). We encourage future efforts to refine the Pro-
phylactic Dehumanization Model by considering behavioral 
outcomes, incorporating additional emotions, and employ-
ing ecologically valid approaches. Ultimately, we hope to 
inspire sustained inquiry into the psychological precursors 
of dehumanization in an effort to curb its corrosive influence 
on intergroup relations.
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