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Abstract

Objectives Humans have evolved a behavioral system that responds to perceptual cues
suggesting the existence of a pathogenic threat in other individuals and the environ-
ment. While previous investigations have reported that individuals’ sexual preferences
are influenced by a pathogen threat, the empirical support for face preference is mixed
(i.e., the association of pathogenic threat and individuals’ preferences for masculine
and/or feminine faces is equivocal). The COVID-19 pandemic provides the opportunity
to investigate the association of pathogenic threat and men’s and women’s preferences
for sexual dimorphism of faces in the opposite sex in a real-world pathogenic situation.
Methods Data were collected during COVID-19 pandemic (March 2020) from men
and women in the United States, and women in Iran, on preferences for masculinity in
men’s faces using women participants, and femininity in women’s faces using men.
Results Results showed that concern about an actual pathogenic threat (i.e., contracting
COVID-19) predicts men’s preference for female facial femininity, but not women’s
preference for male facial masculinity (for both U.S. and Iranian women).

Conclusion By using an actual pathogenic threat, our results support previous findings
that men’s preferences for female faces are shifted to less feminine faces under
pathogenic threat. Moreover, our results provide support for the distinction between
the behavioral immune system and pathogen disgust, at least for men’s preference for
feminine female faces.
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As an adaptation to resist environmental pathogens causing infectious diseases, in
addition to immunological responses, humans and other animals have evolved a
behavioral immune system that endows them with behavioral responses to perceptual
cues suggesting the existence of a pathogenic threat in other individuals and the
environment (Schaller 2011). In the case of humans, such adaptation has shaped human
social cognition and behavior to identify and avoid pathogenic stimuli (Schaller 2011).
One such adaptation is choosing and preferring mates resistant to parasites, as they
produce genetically resistant offspring and provide better parental care (Hamilton and
Zuk 1982; Thornhill and Gangestad 1993). As a result, regional variation in pathogenic
stress influences mate preferences and behaviors across cultures and regions
(Gangestad and Buss 1993; Low 1990; Tybur and Gangestad 2011). Sexually dimor-
phic features, as indicators of parasite resistance and genetic fitness in a potential mate
(Puts et al. 2012; Thornhill and Gangestad 1999), act as cues for mate choice and
preference in potential partners (Barber 1995; Rhodes et al. 2005). Choosing a mascu-
line male partner may confer potentially heritable health benefits to women where
pathogenic loads and disease risks are high, thereby influencing women’s sexual
strategy and preference for more masculine men (DeBruine et al. 2010a; Gangestad
and Buss 1993; Puts et al. 2012). Perception of masculinity in male faces is associated
with their actual health and immune system (Rhodes et al. 2005). Similarly, men may
benefit from choosing a feminine female partner where there is higher pathogenic
prevalence, as such women are potentially more pathogen resistant and healthier
(Gangestad and Buss 1993). On other hand, cross-cultural data suggest that men prefer
less feminine partners in harsher environments, possibly because less feminine features
indicate higher abilities in resource acquisition and holding, which might be more
important than fecundity in demanding environments (Marcinkowska et al. 2014)
Building on the assumption that masculinity in male faces signals good health and is
associated with strong resistance to parasites and disease (Rhodes et al. 2003), previous
research has associated preference for masculine male faces with pathogen prevalence.
For example, in a cross-cultural study, it was shown that women's preference for
masculinity in men’s faces was predicted by national health index, including mortality
rates, life expectancies, and the impact of communicable diseases (DeBruine et al.
2010a). Moreover, presumably due to higher parasite load, Jamaican women preferred
more masculine male faces than their British counterparts (Penton-Voak et al. 2004).
Further cross-cultural research supports the association between preference for cues to
testosterone in male faces and societal-level measures of parasite stress (Moore et al.
2013). However, it should be noted that not all studies support the association between
masculinity in male faces and disease resistance (Scott et al. 2010). Dixson et al. (2017)
using participants from Vanuatu in the South West Pacific did not find a relationship
between pathogen exposure and preference for masculine male faces. Similarly, expo-
sure to pathogens in an experimental study did not support women’s preference for
masculine male faces (Mclntosh et al. 2017). And contrary to the argument that women
prefer masculinity under poor health conditions (DeBruine et al. 2010a), Marcinkowska
et al. (2019) in a cross-cultural study reported that women had a greater preference for
masculine faces in favorable conditions where offspring survival is higher. Support for
this latter finding has recently been provided by Pereira and colleagues (2020).
Equivocal findings are also apparent from similar studies testing the relationship
between men’s preferences for feminine female faces and pathogen prevalence. For
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example, in a cross-cultural study, men's preference for female facial femininity
correlated positively with the health of the nations, indicating that men from harsher
environments (including mortality rates, life expectancies, and the impact of commu-
nicable diseases) prefer less feminine female faces (Marcinkowska et al. 2014). Penton-
Voak et al. (2004) found that Jamaican men preferred more masculine female faces to a
greater extent than British men, presumably due to higher exposure to pathogens in
Jamaica. However, Dixson et al. (2017) did not find support for the association between
pathogen exposure and men’s preference for female faces. Moreover, Pereira et al.
(2020) using Brazilian subjects have recently reported that men prefer feminine — not
masculine — female faces under environmental threat.

In addition to the effect of exposure to pathogens (i.e., pathogen prevalence in the
environment), researchers have also investigated the relationship between individual
differences in pathogen disgust and the preference for sexually dimorphic faces in men
and women. For example, using the Three-Domain Disgust Scale (Tybur et al. 2009), it
has been shown that higher disgust sensitivity in women is associated with preferences
for masculinity in male faces (DeBruine et al. 2010b; Jones et al. 2013a); and men’s
higher pathogen disgust is correlated with higher preference for feminine female faces
(Jones et al. 2013b; Lee et al. 2013). However, it should be noted that Mclntosh et al.
(2017) did not find an association between women’s self-reported pathogen disgust and
their preferences for facial masculinity in male faces.

One limitation in most of the previous research has been a lack of proper pathogen
threat exposure. Some of the studies have used national-level historical or current
pathogen prevalence, or national-level health indices (e.g., DeBruine et al. 2010a;
Marcinkowska et al. 2019). Others have related individual differences in disgust
sensitivity and preference for faces (e.g., DeBruine et al. 2010b), or have experimen-
tally exposed participants to pathogenic stimuli (e.g., McIntosh et al. 2017). The
COVID-19 pandemic provides the opportunity to investigate the association of path-
ogenic threat and men’s and women’s preferences for sexual dimorphism of faces in a
real-world situation.

In this study, we examined women’s preference for masculinity in men’s faces, and
men’s preference for femininity in women’s faces, in the U.S. and Iran during the
COVID-19 pandemic (in March 2020). We also investigated preferences for sexual
dimorphism in faces in relation to both fear of pathogens (by using the Perceived
Vulnerability to Disease survey; Duncan, Schaller and Park 2009) and pathogen disgust
(by using the Pathogen Disgust subscale from Three-domain Disgust Scale; Tybur et al.
2009). While some authors argue there is a distinction between fear of pathogens and
pathogen disgust (Murray and Schaller 2016), others argue that they are functionally
identical (Lieberman and Patrick 2014).

Method

Participants

Study participants were recruited from both the U.S. and Iran in March 2020. In
the U.S., 473 heterosexual men (age: M =35.31; SD=10.66) and 341 heterosex-

ual women (Age: M =39.33; SD =12.70) were recruited. Participants were asked
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if they were aware of an ongoing coronavirus outbreak that originated in Wuhan,
China. Eight males and four women gave a negative answer and were dropped
from the study. The final number of U.S. participants was 465 men and 337
women. Data for U.S. participants were collected through a Qualtrics survey
distributed online through Amazon Mechanical Turk (MTurk). MTurk has previ-
ously been validated for online data collection for the behavioral sciences (Casler
et al. 2013; Hauser and Schwarz 2016). In Iran, 112 women were recruited as
study participants by distributing a Qualtrics survey on social media. Two indi-
viduals were dropped from the study for being non-heterosexual, resulting in a
total of 110 women (Age: M =36.09, SD =10.42). Almost no men in Iran chose to
participate in the Qualtrics survey.

Stimuli

The face stimuli were produced and used in previous studies by other researchers
(Buckingham et al. 2006; DeBruine et al. 2010a, b; DeBruine and Jones 2017). The
stimuli used for female participants were 20 pairs of photos of young adult male faces;
for each pair, one photo was the original and the other was digitally altered to increase
masculinity. The stimuli used for male participants were 20 pairs of photos of same-
aged female faces; for each pair, one photo was the original and the other was digitally
altered to increase femininity.

Measures

Three-domain Disgust Scale To measure individual differences in pathogen disgust,
we used the pathogen disgust scale from Three Domains of Disgust Scale, which
comprises 21 items measuring attitudes to performing or observing actions. The
three domains of disgust are moral disgust (e.g., forging someone’s signature on a
legal document), sexual disgust (e.g., hearing two strangers having sex), and
pathogen disgust (e.g., stepping on dog poop). We used a 7-point Likert scale
with 0 indicating not at all disgusting and 6 indicating extremely disgusting
(Tybur et al. 2009).

Perceived Vulnerability to Disease To measure individuals’ chronic concerns about the
transmission of infectious diseases, we used the 15-item Perceived Vulnerability to
Disease self-report instrument (Duncan et al. 2009), which ranges from 1 (strongly
disagree) to 7 (strongly agree), with higher values indicating higher perception of
vulnerability to diseases.

Health Participants self-reported their subjective current health from extremely bad (1)
to extremely good (7).

Political Orientation Participants from the U.S. were asked to describe their political

views on a 7-point Likert scale ranging from 1 (extremely liberal) to 7 (extremely
conservative).
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COVID-19 We asked the participants the following two questions about their attitude
toward the COVID-19 pandemic. ‘How concerned are you in general about the
coronavirus outbreak?’” and ‘When you are in public, how concerned are you about
contracting the coronavirus?’ Participants answered these questions on a 7-point Likert
scale, with 1 being very low, and 7 very high.

Procedure

After consenting to participate, individuals answered demographic questions (age, sex,
sexual orientation, political orientation, education, and marital status). Male participants
were presented with 20 pairs of female faces differing in femininity in a 2-alternative
forced-choice design, and were asked to select the face that they preferred (femininized
vs original) out of each pair. The pairs were presented in a random order. In a similar
experimental design, female participants were presented with 20 pairs of male faces
differing in masculinity and were asked to select the face they preferred (masculinized
vs original). Women’s preferences for male facial masculinity, and men’s preference
for female facial femininity were calculated as the ratio of the selected number of
masculinized or femininized faces chosen divided by the total number trials. Finally,
participants were asked to answer pathogen disgust, perceived vulnerability to disease
surveys, and questions about their health condition, and their perception about the
COVID-19 pandemic. The scores for pathogen disgust and vulnerability to disease
scales were averaged.

Results

Table 1 shows the zero-order partial correlation results between the variables of interest
for US women when political orientation was controlled for. Results for preference for
masculinity in men’s faces did not show any significant correlation with concerns about
COVID-19 variables, perceived vulnerability to disease, pathogen disgust, and current

Table 1 Zero-Order Partial Correlations for All Variables for US Women (N =337) Controlling for Political
Orientation

Variable 1 2 3 4 5 6

1. Preference for Masculinity —

2. COVID-19 Outbreak Concern -0.02  —

3. COVID-19 Contracting Concern in Public ~ -0.04  0.83***  —

4. Perceived Vulnerability to Disease -0.03  0.28%FF  (35%FF

5. Pathogen Disgust -0.04  025%Fx  028%F* (3] FFF

6. Health -0.01  0.01 -0.04 -0.16%* 0.06 —
M 0.42 4.90 4.61 426 420 539
SD 0.17 1.72 1.82 0.82 .12 1.21

Note. * p<.05, ¥* p< .01, ¥+ p< 001
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health condition. Similarly, data from the Iranian women showed no significant
correlation between masculinity preference and any of the variables of interest (see
Table 2). However, for both samples, concern about COVID-19 and contracting the
disease was associated with perceived vulnerability to disease and pathogen disgust.
Moreover, pathogen disgust was negatively related with health condition for both
women samples.

Table 3 shows the zero-order partial correlation results between the variables of
interest for US men while controlling for political orientation. Results show that
preference for female feminine faces was negatively associated with concern for
contracting COVID-19, and perceived vulnerability to disease; and positively associ-
ated with their health condition. No association was found between facial femininity
preference and pathogen disgust. Furthermore, similar to the female participants,
concern about the COVID-19 and its contraction was correlated with perceived
vulnerability to disease and pathogen disgust (see Table S1 in supplementary materials
for the association of perceived vulnerability subcomponents and other variables).

To further investigate the relationship between pathogen disgust, perceived vulner-
ability to disease, and men’s preferences for feminine female faces, we ran a multiple
linear regression with pathogen disgust and perceived vulnerability to disease as
predictors, and preference for femininity as the dependent variable, while controlling
for health and political orientation of the participants. Results of the regression model
were significant, F(4,459) =4.67, p = .001, adjusted R? = .03. Perceived vulnerability to
disease negatively predicted preference for feminine female faces (p =.003), while
health was a positive predictor (p =.044; see Table 4 for details; see supplementary
material Tables S2-S5 for the results of the stepwise selection of variables in the
regression model). Note that there is no evidence of multicollinearity among predictors
in the model. The mean variance inflation factor (VIF) was less than 1.07, and the
largest VIF was less than 1.17.

A test of the difference between the two independent correlations involving US men
and US women does not show a significant difference between concern about the
COVID-19 pandemic and preference for facial sexual dimorphism (z=0.98, p =0.33).
Similarly, the sex difference is marginal for the association between perceived

Table 2 Zero-Order Pearson Correlations for All Variables for Iranian Women (N =110)

Variable 1 2 3 4 5 6

1. Preference for Masculinity —

2. COVID-19 Outbreak Concern -0.15  —

3. COVID-19 Contracting Concern in Public  -0.02  0.695%**  —

4. Perceived Vulnerability to Disease 0.048 0.237* 0.387%%%  —

5. Pathogen Disgust 0.103  0.216* 0.200* 0.293#*  —

6. Health 0.05 0.015 -0.035 -0.205*  -0.01 —
M 0.34 5.2 491 4.16 446 584
SD 0.17 1.61 1.73 0.84 0.87  1.02

Note. * p<.05, ¥* p< .01, ¥+ p< 001
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Table 3 Zero-Order Partial Correlations for All Variables for US Men (N =465) Controlling for Political
Orientation

Variable 1 2 3 4 5 6

1. Preference for Femininity —

2. COVID-19 Outbreak Concern -0.08 —

3. COVID-19 Contracting Concern in Public  -0.11* 0.78%##%

4. Perceived Vulnerability to Disease -0.15%%  0.38***  (.45%FF

5. Pathogen Disgust -0.01 0.23%%%  (0.23%**  (030%*F*  —

6. Health 0.12%*  -0.05 -0.07 -0.22%*% 002 —
M 0.56 4.60 4.34 3.98 374 533
SD 0.15 1.92 1.98 0.80 1.19  1.24

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

vulnerability to disease and preference for facial sexual dimorphism (z =1.69, p =0.09)
and between health and preference for facial sexual dimorphism (z=1.82, p=0.07).

Discussion

In the current study we examined the association of an actual pathogenic threat —
specifically the COVID-19 pandemic — and preferences for sexually dimorphic faces.
In particular, we studied women’s preference for masculine male faces across Iran and
U.S., and men’s preference for feminine female faces in U.S. participants. We also
examined their perception of COVID-19, their perceived vulnerability to disease,
current health condition, and their pathogen disgust.

Results for female participants did not reveal any significant association between
concern over COVID-19 outbreak or contracting the disease and women’s preference
for masculine male faces. These findings held both for those in the U.S. and Iran.
Furthermore, in support of previous research (Lee et al. 2013; Mclntosh et al. 2017),
our results did not reveal any relationship between women’s self-reported pathogen
disgust and preference for masculine faces across our two samples of Iranian and U.S.
women. Similarly, preference for male faces was not associated with perceived disease
vulnerability and health condition in women. Collectively, our results for women’s
preference for male facial masculinity adds to the previous research questioning the

Table 4 Results for the multiple regression for men's preference for female feminine faces

Estimate SE t p
Intercept 0.61 0.05 11.3 <.001
Perceived Vulnerability to Disease -0.03 0.01 -2.97 .003
Pathogen Disgust 0.01 0.01 1.14 255
Political Orientation -0.01 0.01 -1.44 150
Health 0.02 0.01 2.02 .044
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association between pathogen concern and preference for facial masculinity (Dixson
et al. 2017; Lee et al. 2013; Mclntosh et al. 2017; Scott et al. 2010).

Results for male participants showed a negative association between preference for
feminine female faces and men’s concern for contracting COVID-19 in public, show-
ing that men with a greater concern of contracting the disease preferred less feminine
female faces. This result dovetails with previous research showing men from harsher
environments with higher mortality rates and communicable diseases prefer less
feminine female faces (Marcinkowska et al. 2014; Penton-Voak et al. 2004). Accord-
ingly, our results support the idea that men’s mating preference under a pathogenic
threat might shift from potentially fecund partners to cues of resource holding power
(Marcinkowska et al. 2014). Similarly, our data on self-reported perceived vulnerability
to disease and health condition support the association between COVID-19 threat and
femininity preference, as those men with better health and lower perceived disease
vulnerability preferred more feminine female faces.

However, contrary to previous research (Jones et al. 2013b; Lee et al. 2013), our
results did not reveal any relationship between pathogen disgust and preference for
feminine faces in men, suggesting that pathogen disgust and perceived disease vulner-
ability may not necessarily have the same influence on men’s mate preferences. While
some argue that behavioral immune system (Schaller 2006, 2011) and pathogen disgust
(Tybur et al. 2009) are functionally identical (Lieberman and Patrick 2014), our results
support those that argue for a distinction between these two systems (Murray and
Schaller 2016), at least for men’s preference of female facial femininity.

Furthermore, the present results showed that individuals who scored higher on
perceived vulnerability to diseases were more concerned about the COVID-19 pan-
demic, and also with contracting the virus while in public; and they reported higher
pathogen disgust. These positive associations were similar for both men and women
(i.e., women from both Iran and the US). However, our results showed an association
between self-report of current health and perceived disease vulnerability, but not with
pathogen disgust, dovetailing with the distinction argument of perceived disease
vulnerability and pathogen disgust (Murray and Schaller 2016).

Finally, it should be noted that the sex difference found in our results — a significant
association between concern about the COVID-19 pandemic and preference for female
faces by men, but a nonsignificant association for male faces by women — are not
conclusive (Amrhein et al. 2019). Therefore, more research and evidence are warranted
before a definitive statement can be made about the sex difference in sexual dimorphic
preference in response to an actual pathogen stress such as COVID-19.

In summary, results of the current study show that concern about contracting
COVID-19 predicts men’s preference for female facial femininity, but not women’s
preference for male facial masculinity. By using an actual pathogenic threat, in contrast
to previous research that employed surveys or stimuli to expose participants to path-
ogens (experimentally pathogen cuing by presenting facial stimuli immediately after
pathogen cues), our results support previous findings that men’s preference for female
faces are shifted to less feminine faces under pathogenic threat, as higher femininity in
women might be less adaptive (e.g., lower ability in competition for resources) in such
conditions (Marcinkowska et al. 2014). Moreover, our results provide support for the
distinction between the behavioral immune system and pathogen disgust (Murray and
Schaller 2016) among male participants for femininity facial preferences.
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