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Abstract: The outbreak of the COVID-19 has brought upon unprecedented challenges to nearly all
people around the globe. Yet, people may differ in their risks of social, economic, and health well-
being. In this research, we take a gender-difference approach to examine whether and why women
suffered greater emotional and life distress than men at the early stage of the COVID-19 outbreak
in China. Using a large nationwide Chinese sample, we found that compared to men, women re-
ported higher levels of anxiety and fear, as well as greater life disturbance during the COVID-19
pandemic. Importantly, that women suffered more was partly explained by their higher level of
pathogen disgust sensitivity. Our findings highlight the important consequences of gender differ-
ences in response to the threat of the COVID-19 pandemic and suggest that policymakers pay more
attention to gender inequalities regarding COVID-19 responses.
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1. Introduction

In December 2019, a novel coronavirus disease, COVID-19, was discovered in Wu-
han, Hubei Province, China, which rapidly spread throughout China and subsequently
across the world. COVID-19 has a high infection rate and mortality, which led to disas-
trous outcomes for public health, economic development, and social polarization around
the world [1-3]. As of 9 August 2021, there were a total of more than 200 million confirmed
COVID-19 cases and 4.2 million deaths in approximately 220 countries and territories [4].
Clearly, nearly all people around the world experienced health, financial, and mental risks
and stresses in the time of the COVID-19 pandemic, but they may not share the risks and
stresses equally. For example, people in developing societies and those with lower socio-
economic backgrounds suffered more risks in terms of health, economic, and social well-
being [5,6].

In this research, we aim to examine gender differences in reduced well-being during
the COVID-19 pandemic. Although initial evidence suggests that women are at decreased
risk of fatality and death due to COVID-19 than men [7,8], we predict that they might
experience greater psychological distress during the COVID-19 pandemic. In particular,
this research mainly focuses on whether and why women suffered greater feelings of anx-
iety, fear, and life disturbance than men at the early stage of the COVID-19 outbreak in
China.

Previous research on infectious-disease outbreaks suggests that women suffered
more social and psychological disadvantages from the outbreaks than men [9]. For exam-
ple, during the outbreaks of Ebola and HIN1 influenza, women (vs. men) reported higher
levels of anxiety, depression, job loss, and income decline [10-12]. They also suffered
greater stigmatization, neglect, and domestic abuse in the times of these outbreaks [13].
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Importantly, some initial evidence shows that women are more psychologically affected
by the COVID-19 pandemic than men. For example, women in Italy, Spain, and Turkey
reported greater anxiety, depression, and acute stress than men [14-17]. In China, women
(vs. men) in the hardest-hit areas (i.e., Hubei Province) during the COVID-19 outbreak
reported higher posttraumatic stress symptoms [18]. Given the above evidence, we predict
that women rather than men would suffer greater emotional and life distress (Hypothesis 1).

H1: Women rather than men would suffer greater emotional and life distress.

Why do women suffer more than men from the pandemics? Very little research, how-
ever, has examined the mechanisms of such gender differences. Recently, some scholars
argue that the COVID-19 social isolation and lockdown measures might cause women to
be more vulnerable than men, as women take on more responsibilities of homeschooling
and family caregiving as well as their increased risk of domestic violence, abuse, and ne-
glect [19]. Here, however, we take an evolutionary pathogen avoidance approach to ex-
amine whether gender differences in sensitivity to pathogen-related disgust could explain
greater emotional and life distress among women during the COVID-19 pandemic.

According to the behavioral immune system (BIS) theory, disgust is an evolved emo-
tion that functions to facilitate behavioral defenses against cues of pathogens (e.g., bodily
wastes), which possess the risk of being contaminated [20]. Pathogen disgust sensitivity
is a term that is used to describe individual differences in the degree to which people feel
disgusted toward cues of pathogens. Research found that individuals with higher disgust
sensitivity experienced greater stress and anxiety disorders [21], especially during disease
outbreaks. For example, during the 2009-2010 HIN1 “swine flu” and the 2014-2015 Ebola
outbreaks, people with higher pathogen disgust sensitivity reported greater fear and anx-
iety in response to these disease outbreaks [22-24]. Notably, a recent study also found a
positive correlation between pathogen disgust sensitivity and anxiety during the COVID-
19 pandemic [25].

Importantly, a large body of evidence suggests that there is a replicable gender dif-
ference in pathogen disgust sensitivity [26-28]. Using a variety of measures, researchers
found that compared to men, women scored higher in the Pathogen Disgust of the Three-
Domain Disgust Scale [27,28] and reported more disgust with pathogen-related images
[20]. From an evolutionary adaptive approach, women may have evolved gender-specific
pathogen avoidance mechanisms both to protect themselves from sexually transmitted
infections and the offspring, given that they suffer greater disease burden from these in-
fections and have greater obligate parental investment than men [29]. Moreover, Al-
Shawaf and his colleagues [30] provided six distinct possible explanations for why women
have greater pathogen disgust than men: (a) a greater dependence of genetic vehicles on
maternal investment; (b) a greater likelihood of transmitting infections to their offspring;
(c) a greater role in protecting children from pathogens; (d) a greater role in food cleaning
and food preparation; (e) stronger selective pressures for lower levels of disgust among
men to facilitate mating; and (f) higher thresholds for blood, injury, and death among men
because of selective pressures related to hunting and warfare. Building on this work and
combining with the evidence that pathogen disgust sensitivity is positively associated
with emotional and life distress, we thus predict that pathogen disgust sensitivity might
mediate gender differences in emotional and life distress during the COVID-19 pandemic
(Hypothesis 2).

H2: Pathogen disqust sensitivity might mediate gender differences in emotional and life distress
during the COVID-19 pandemic.

The current research serves to test the two hypotheses using a large, nationwide Chi-
nese sample at the early stage of the COVID-19 outbreak from January 2020 to February
2020, when the outbreak was salient and the China national government launched the
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nationwide lockdown policies. The goals of this research were to test whether women
suffered greater feelings of anxiety, fear, and life disturbance than men during the
COVID-19 outbreak, and whether pathogen disgust sensitivity could mediate gender dif-
ferences in these emotional and life distresses.

2. Materials and Methods
2.1. Participants

The data were collected as part of a large research project aiming to investigate peo-
ple’s social attitudes during the COVID-19 pandemic. A total of 1562 participants (719
females (46%), aged between 19 and 59, with a mean age of 31.31 years and SD of 8.14)
were recruited online from Tencent (https://wj.qq.com; accessed on 31 January 2020), an
online participant recruitment platform in China.

2.2. Measures
2.2.1. State Anxiety and Fear

Participants completed the 6-item short-form of the state anxiety inventory (a = 0.87;
e.g., “I feel upset”) [31] on a 7-point scale (1 = strongly disagree, 7 = strongly agree). We
calculated the average score to represent the participants’ level of state anxiety during the
pandemic, with higher scores indicating higher levels of state anxiety. Participants also
rated their feelings of fear during the pandemic with one item (i.e., “I feel fear”) on a 7-
point scale (1 = strongly disagree, 7 = strongly agree).

2.2.2. Life Disturbance

Participants completed a 3-item questionnaire (o= 0.60; e.g., “I find it difficult to keep
my mind on the work.”) [32] with ratings from 1 (strongly disagree) to 7 (strongly agree)
to measure their life disturbance during the pandemic. We calculated the average score to
indicate to what extent participants’ daily life has been disturbed by the COVID-19 pan-
demic, with higher scores indicating higher life disturbance levels.

2.2.3. Pathogen Disgust Sensitivity

Participants completed a 7-item pathogen factor of the Three Domain Disgust Scale
(a=0.81) [27], which measures individual differences in pathogen disgust sensitivity. Par-
ticipants reported how disgusting they find each of six items (e.g., “stepping on dog
poop”) on a 0 (not at all disgusting) to 6 (extremely disgusting) scale. We calculated the
average score to represent participants’ pathogen disgust sensitivity, with a higher aver-
age score indicating a higher level of pathogen disgust sensitivity.

2.2.4. Demographics

Participants reported their age, gender, education level, and average monthly in-
come. We assessed education level with six categories (1 = primary school or less; 2 = mid-
dle school graduate; 3 = high school graduate or equivalent education completed; 4 =jun-
ior college graduate; 5 = college graduate; 6 = postgraduate degree) and average monthly
income with nine categories (1 = less than ¥1000; 2 = ¥1000 to ¥2000; 3 = ¥2000 to ¥3000; 4
=¥3000 to ¥5000; 5 = ¥5000 to ¥8000; 6 = ¥8000 to ¥12,000; 7 = ¥12,000 to ¥15,000; 8 = ¥15,000
to ¥20,000; 9 = ¥20,000 or more).

3. Results
3.1. The Demographics Characteristics of Participants

Table 1 presents the demographic characteristics of our study participants. Women
reported a lower average monthly income than men (p < 0.001), but no gender differences
in age or education level (p > 0.05).
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Table 1. Demographic characteristics of our study participants (1 = 1562).

Variable Categories Frequency Percentage (%) Cumulative Percentage (%)

19-24 299 19.1% 19.1%

25-30 592 37.9% 57%

Age 31-40 443 28.4% 85.4%
41-50 175 11.2% 96.6%

51-60 53 3.4% 100%

Gender Women 719 46% 46%
Men 843 54% 100%

Primary school or less 12 0.8% 0.8%

Middle school graduate 47 3% 3.8%

Educational High school g.raduate or equivalent 129 8.3% 12%

Level education completed

Junior college graduate 453 29% 41%
College graduate 757 48.5% 89.5%

Postgraduate degree 164 10.5% 100%

<¥1000 102 6.5% 6.5%
¥1000-¥2000 103 6.6% 13.1%
¥2000-¥3000 162 10.4% 23.5%
Average ¥3000-¥5000 391 25% 48.5%
Monthly ¥5000-¥8000 361 23.1% 71.6%
Income ¥8000-¥12,000 251 16.1% 87.7%
¥12,000-¥15,000 82 5.2% 93%

¥15,000-¥20,000 42 3% 96%

>¥20,000 63 4% 100%

3.2. Common Method Variance Test

We conducted the Harman's single-factor test to examine the common method vari-
ance [33]. The test revealed that the first factor accounted for 16.87% of the total variance
and did not explain most of the variance (<40%). Thus, there was no obvious common
methodological bias in this study.

3.3. Preliminary Analyses

Table 2 shows the correlations and descriptive statistics of all key continuous varia-
bles. As expected, pathogen disgust sensitivity positively correlated with state anxiety (p
<0.001), fear (p < 0.001), and life disturbance (p < 0.001) during the pandemic.

Table 2. Zero-order correlations among the key continuous variables.

Variable M SD 1 2 3 4
1. State anxiety 5.00 1.28
2. Fear 4.72 1.69 0.72 %
3. Life disturbance 4.29 1.40 0.51** (.51 **
4. Pathogen disgust sensitivity 4.45 0.99 0.18**  0.18 *** 0.23 ***

Note: n=1562; ***, p <0.001.

3.4. Gender Differences

Table 3 shows the gender differences in state anxiety, fear, life disturbance, and path-
ogen disgust sensitivity. As expected, compared to men, women reported greater state
anxiety (p < 0.001), fear (p < 0.001), and life disturbance (p = 0.001) during the pandemic.
Women also have higher levels of pathogen disgust sensitivity than men (p = 0.009). As
noted earlier, women reported less average monthly income than men (p < 0.001). To ex-
amine the potential confounding effect of average monthly income, we conducted four
linear regressions with gender as the predictor, and state anxiety, fear, life disturbance,
and pathogen disgust sensitivity as the outcome variables, respectively, while average
monthly income as the covariate. The results revealed the same gender effects on state
anxiety, fear, life disturbance, and pathogen disgust sensitivity (ps < 0.004).



Int. ]. Environ. Res. Public Health 2021, 18, 8539

50f 9

Table 3. Gender differences in state anxiety, fear, life disturbance, and pathogen disgust sensitiv-

ity.
. Women (n =719) Men (n =843)
Variable M (SD) M (SD) ! 4 a
State Anxiety 5.12(1.23) 4.91(1.31) 3.32 #* <0.001 0.17
Fear 4.91(1.59) 4.56(1.76) 4.06 *** <0.001 0.21
Life disturbance 4.41(1.36) 4.19(1.43) 3.21** 0.001 0.16
Pathogen disgust sensitivity 4.52(0.97) 4.39(1.01) 2.61** 0.009 0.13

Note: n=1562; **,p <0.01; ***, p <0.001.

3.5. Mediation Analysis

To further investigate the mediating role of pathogen disgust sensitivity between
gender and state anxiety, fear, and life disturbance, we conducted three mediation anal-
yses with state anxiety, fear, and life disturbance as dependent variables, respectively,
using bootstrapping method based on 5000 bootstrap samples [34]. The results showed
that pathogen disgust sensitivity significantly mediated the gender difference in state anx-
iety (B=0.02, 95% CI=0.01, 0.04, see Figure 1), fear (B =0.02, 95% CI=0.01, 0.04, see Figure 2),
and life disturbance (B =0.03, 95% CI=0.01, 0.05, see Figure 3), respectively. These indirect
effects were still significant when we included the participants’ age, education level, and
average monthly income as covariates in the mediation analyses. These findings suggest
that women experienced greater state anxiety, fear, and life disturbance than men during

the pandemic partly because they have higher levels of pathogen disgust sensitivity.

0.13 %

Gender

(Women vs. Men)

Pathogen Disgust
Sensitivity
0 X 1 8 * o6k
0.14 **
State Anxiety
0 X 1 7 bl

Figure 1. The mediating role of pathogen disgust sensitivity between gender and state anxiety. Note:
Significance of the standardized regression coefficients is indicated (**p < 0.01 and *** p < 0.001).

0.13 **

Gender
(Women vs. Men)

Pathogen Disgust

Sensitivity

0.18 *AA

018 *okok

0.21 ***

Fear

Figure 2. The mediating role of pathogen disgust sensitivity between gender and fear. Note: Signif-

icance of the standardized regression coefficients is indicated (** p <0.01 and *** p <0.001).
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Pathogen Disgust
Sensitivity
013 ok 023 * %A
Gender 0.13 ** _ .
(Women vs. Men) Life Disturbance
0.16 **

Figure 3. The mediating role of pathogen disgust sensitivity between gender and life disturbance.
Note: Significance of standardized regression coefficients is indicated (** p <0.01 and *** p <0.001).

4. Discussion

The outbreak of COVID-19 has brought upon unprecedented challenges to people’s
health and economic livelihoods around the globe [35]. For example, evidence from Chi-
nese and European samples found that the COVID-19 pandemic is like a storm of poor
mental health and well-being, particularly for vulnerable groups [36,37]. In this research,
we examined whether women suffered greater reduced well-being during the COVID-19
pandemic. Using a large sample at the early stage of the COVID-19 outbreak in China, we
found that compared to men, women reported greater emotional and life distress, such as
higher levels of anxiety and fear, as well as greater life disturbance. More importantly,
gender difference in pathogen disgust sensitivity could partly explain this effect: higher
levels of pathogen disgust sensitivity in women increased their emotional and life distress
during the COVID-19 outbreak. Our findings highlight the important consequences of
gender differences in response to the threat of the COVID-19 pandemic.

Some initial reports indicate that men are more physically vulnerable to the COVID-
19 pandemic than women, showing significant gender disparities in morbidity and mor-
tality [7,8]. Our research, however, found that women rather than men are more psycho-
logically vulnerable to the COVID-19 pandemic. This finding is consistent with evidence
on infectious-disease outbreaks, indicating psychological risks were more prominent in
women than men during the pandemics [19]. In fact, previous research suggests that gen-
der is a social determinant of health and well-being, especially women on average report
to have worse mental health outcomes than men in daily life [38]. Our findings might
suggest that the outbreak of COVID-19 may be deepening gender inequalities in terms of
social, economic, and health well-being, considering COVID-19 has become a major
stressor that has potentially severe negative consequences on our lives, in particular on
the lives of women.

Importantly, our present research offers a novel perspective to explain gender differ-
ences in emotional and life distress during the COVID-19 outbreak. We found that com-
pared to men, women have higher levels of pathogen disgust sensitivity, which makes
them more sensitive to the threat of the COVID-19 outbreak, showing greater anxiety,
fear, and life disturbance. This result is particularly important because it highlights that
COVID-19 disproportionately affects women partly because of psychological motivations;
women have greater disease-avoidance motivations, which contributes to their psycho-
logical distress response to the COVID-19 pandemic. We should note, however, evidence
suggests that disease-avoidance motivations (e.g., disgust sensitivity) were also associated
with fewer infectious illnesses [39] and greater health-protective behavior, such as social
distancing and mask-wearing [40]. Thus, this might indicate the double-edged sword of
pathogen disgust sensitivity in human health and help to explain why women are at de-
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creased risk of fatality and death with the COVID-19 disease than men at the psychologi-
cal level. Future work would benefit from examining the double-edged sword of patho-
gen disgust sensitivity directly and simultaneously.

Notably, some recent evidence suggests that pathogen disgust sensitivity could be
changed depending on pathogen stress in the environment. For example, a recent study
examined the Polish women’s pathogen disgust sensitivity before and during the COVID-
19 outbreak and found that the COVID-19 outbreak increased women'’s disgust sensitivity
[41]. A recent behavioral genetic study also suggests that for women, disgust sensitivity
was influenced by a combination of genetic (40.1%) and environmental (59.9%) factors
[42]. Our present findings might raise the possibility that the COVID-19 outbreak increases
pathogen stress in many societies, which causes greater disgust sensitivity for women, and
therefore shapes their psychological distress response to the COVID-19 pandemic.

We should note that there may be some limitations in our present research. First, we
did not measure participants’ professions or general health, which might be potential con-
founding variables that are associated with gender and psychological distress [43]. Sec-
ond, as noted earlier, gender-based division of family responsibilities might be an im-
portant alternative explanation for gender differences in emotional and life distress dur-
ing the COVID-19 pandemic. Future work could examine how it helps to explain our find-
ings. Third, we investigated emotional distress during the COVID-19 pandemic only us-
ing general states of anxiety and fear. Future research would benefit from focusing on
specific types of emotional distress caused by the pandemic context, such as COVID-19
health anxiety [44].

5. Conclusions

As COVID-19 continues to spread and impact our lives around the world, im-
portantly, it has negatively affected people’s mental health and also created barriers for
people to access mental health services due to the lockdown and social distancing
measures; thus, policy responses to the COVID-19 pandemic require paying more atten-
tion to mental health needs [45-47]. Our present findings are relevant to this issue and
reveal gender-based disparities in psychological distress during the COVID-19 pandemic.
Women are more pathogen disgust sensitive, which causes them to be psychologically
more strongly affected by the COVID-19 outbreak than men. Taken together, our findings
suggest that mental health interventions and support need to have a gender perspective
and pay more attention to the welfare of women during the COVID-19 pandemic, such as
providing specific materials and messages related to women’s health care and well-being.

Author Contributions: Conceptualization, Y.D., T.J., and Y.G.; methodology, Y.D., J.Y., T.J. and
Y.G.; formal analysis, Y.D., ].Y., and T.J.; data curation, Y.D. and T.J.; writing—original draft prepa-
ration, Y.D,, ].Y,, and T.J.; writing—review and editing, Y.D. and T.J. All authors have read and
agreed to the published version of the manuscript.

Funding: This research was supported by the START-Funding-Program of the Nanjing Normal
University (grant numbers 184080H202A101).

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Ethics Committee of Nanjing Normal University (pro-
tocol code NJNU-2019-SYLL-021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Data will be provided if requested to the authors.

Conflicts of Interest: The authors declare no conflict of interest.



Int. ]. Environ. Res. Public Health 2021, 18, 8539 8 of 9

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Kerr, J.; Panagopoulos, C.; van der Linden, S. Political polarization on COVID-19 pandemic response in the United States. Pers.
Individ. Differ. 2021, 179, 110892, d0i:10.1016/j.paid.2021.110892.

Pak, A.; Adegboye, O.A.; Adekunle, A.I; Rahman, KM.; McBryde, E.S.; Eisen, D.P. Economic consequences of the COVID-19
outbreak: The need for epidemic preparedness. Front. Public Health 2020, 8, 241, doi:10.3389/fpubh.2020.00241.

Pfefferbaum, B.; North, C.S. Mental health and the COVID-19 pandemic. N. Engl. ]. Med. 2020, 383, 510-512,
doi:10.1056/NEJMp2008017.

World Health Organization. Coronavirus (COVID-19). Available online: https://COVID19.who.int/ (accessed on 9 August 2021).
Erokhin, V.; Gao, T. Impacts of COVID-19 on trade and economic aspects of food security: Evidence from 45 developing coun-
tries. Int. |. Environ. Res. Public Health. 2020, 17, 5775, doi:10.3390/ijerph17165775.

Qian, Y.; Fan, W. Who loses income during the COVID-19 outbreak? Evidence from China. Res. Soc. Stratif. Mobil. 2020, 68,
100522, doi:10.1016/j.rssm.2020.100522.

Peckham, H.; de Gruijter, N.M.; Raine, C.; Radziszewska, A.; Ciurtin, C.; Wedderburn, L.R.; Rosser, E.C.; Webb, K.; Deakin, C.T.
Male sex identified by global COVID-19 meta-analysis as a risk factor for death and ITU admission. Nat. Commun. 2020, 11,
6317, d0i:10.1038/s41467-020-19741-6.

Jin, J.M.; Bai, P.; He, W.; Wu, F.; Liu, X.F.; Han, D.M,; Liu, S.; Yang, J.K. Gender differences in patients with COVID-19: Focus
on severity and mortality. Front. Public Health 2020, 8, 152, d0i:10.3389/fpubh.2020.00152.

Davies, S.E.; Bennett, B. A gendered human rights analysis of Ebola and Zika: Locating gender in global health emergencies.
Int. Aff. 2016, 92, 1041-1060, doi:10.1111/1468-2346.12704.

Fawole, O.I; Bamiselu, O.F.; Adewuyi, P.A.; Nguku, P.M. Gender dimensions to the Ebola outbreak in Nigeria. Ann. Afr. Med.
2016, 15, 7-13, doi:10.4103/1596-3519.172554.

Kim, S.J; Han, J.A.; Lee, T.Y.; Hwang, T.Y.; Kwon, K.S; Park, K.S; Lee, KJ.; Kim, M.S.; Lee, S.Y. Community-based risk com-
munication survey: Risk prevention behaviors in communities during the HIN1 crisis, 2010. Osong Public Health Res. Perspect.
2014, 5, 9-19, doi:10.1016/j.phrp.2013.12.001.

Bandiera, O.; Buehren, N.; Goldstein, M.P.; Rasul, I.; Smurra, A. The Economic Lives of Young Women in the Time of Ebola:
Lessons from an Empowerment Program. Available online: https://documents.worldbank.org/en/publication/documents-re-
ports/documentdetail/452451551361923106/the-economic-lives-of-young-womenin-the-time-of-ebola-lessons-from-an-em-
powerment-program (accessed on 6 August 2021).

Harman, S. Ebola, gender and conspicuously invisible women in global health governance. Third World Q. 2016, 37, 524-541,
do0i:10.1080/01436597.2015.1108827.

Garcia-Fernandez, L.; Romero-Ferreiro, V.; Padilla, S.; David Lopez-Roldan, P.; Monzo6-Garcia, M.; Rodriguez-Jimenez, R. Gen-
der differences in emotional response to the COVID-19 outbreak in Spain. Brain Behav. 2021, 11, 01934, d0i:10.1002/brb3.1934.
Mazza, C.; Ricci, E.; Biondi, S.; Colasanti, M.; Ferracuti, S.; Napoli, C.; Roma, P. A nationwide survey of psychological distress
among Italian people during the COVID-19 pandemic: Immediate psychological responses and associated factors. Int. . Environ.
Res. Public Health 2020, 17, 3165, d0i:10.3390/ijerph17093165.

Rodriguez-Besteiro, S.; Tornero-Aguilera, J.F.; Fernandez-Lucas, J.; Clemente-Suarez, V.J. Gender differences in the COVID-19
pandemic risk perception, psychology and behaviors of spanish university students. Int. J. Environ. Res. Public Health 2021, 18,
3908, doi:10.3390/ijerph18083908.

Ozdin, S.; Bayrak Ozdin, S. Levels and predictors of anxiety, depression and health anxiety during COVID-19 pandemic in
Turkish society: The importance of gender. Int. . Soc. Psychiatr. 2020, 66, 504-511, doi:10.1177/0020764020927051.

Liu, N.; Zhang, F.; Wei, C;; Jia, Y.; Shang, Z.; Sun, L.; Wu, L.; Sun, Z.; Zhou, Y.; Wang, Y.; et al. Prevalence and predictors of
PTSS during COVID-19 outbreak in China hardest-hit areas: Gender differences matter. Psychiatry Res. 2020, 287, 112921,
doi:10.1016/j.psychres.2020.112921.

Connor, J.; Madhavan, S.; Mokashi, M.; Amanuel, H.; Johnson, N.R.; Pace, L.E.; Bartz, D. Health risks and outcomes that dis-
proportionately affect women during the COVID-19 pandemic: A review. Soc. Sci. Med. 2020, 266, 113364,
doi:10.1016/j.socscimed.2020.113364.

Curtis, V.; Aunger, R.; Rabie, T. Evidence that disgust evolved to protect from risk of disease. Proc. Biol. Sci. 2004, 271, S131-
5133, doi:10.1098/rsbl.2003.0144.

Olatunji, B.O.; Armstrong, T.; Elwood, L. Is disgust proneness associated with anxiety and related disorders? A qualitative
review and meta-analysis of group comparison and correlational studies. Perspect. Psychol. Sci. 2017, 12, 613-648,
d0i:10.1177/1745691616688879.

Blakey, S.M.; Reuman, L.; Jacoby, R.J.; Abramowitz, ].S. Tracing “Fearbola”: Psychological predictors of anxious responding to
the threat of Ebola. Cogn. Ther. Res. 2015, 39, 816-825, d0i:10.1007/s10608-015-9701-9.

Brand, J.; McKay, D.; Wheaton, M.G.; Abramowitz, J.S. The relationship between obsessive compulsive beliefs and symptoms,
anxiety and disgust sensitivity, and Swine Flu fears. ]. Obs. Compuls. Relat. Disord. 2013, 2, 200-206,
doi:10.1016/j.jocrd.2013.01.007.

Wheaton, M.G.; Abramowitz, J.S.; Berman, N.C.; Fabricant, L.E.; Olatunji, B.O. Psychological predictors of anxiety in response
to the HIN1 (swine flu) pandemic. Cogn. Ther. Res. 2012, 36, 210-218, d0i:10.1007/s10608-011-9353-3.



Int. ]. Environ. Res. Public Health 2021, 18, 8539 9 of 9

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.
45.

46.

47.

McKay, D.; Yang, H.; Elhaj, ].; Asmundson, G.J. Anxiety regarding contracting COVID-19 related to interoceptive anxiety sen-
sations: The moderating role of disgust propensity and sensitivity. J. Amnxiety Disord. 2020, 73, 102233,
doi:10.1016/j.janxdis.2020.102233.

Olatunji, B.O.; Adams, T.; Ciesielski, B.; David, B.; Sarawgi, S.; Broman-Fulks, J. The Three Domains of Disgust Scale: Factor
structure, psychometric properties, and conceptual limitations. Assessment 2012, 19, 205225, doi:10.1177/1073191111432881.
Tybur, ].M.; Lieberman, D.; Griskevicius, V. Microbes, mating, and morality: Individual differences in three functional domains
of disgust. J. Personal. Soc. Psychol. 2009, 97, 103-122, d0i:10.1037/a0015474.

Tybur, ].M.; Bryan, A.D.; Lieberman, D.; Caldwell Hooper, A.E.; Merriman, L.A. Sex differences and sex similarities in disgust
sensitivity. Pers. Individ. Differ. 2011, 51, 343-348, doi:10.1016/j.paid.2011.04.003.

Fleischman, D.S. Women’s disgust adaptations. In Evolutionary Perspectives on Human Sexual Psychology and Behavior, 1st ed.;
Weekes-Shackelford, V.A., Shackelford, T.K., Eds.; Springer: New York, NY, USA, 2014; pp. 277-296.

Al-Shawaf, L.; Lewis, D.M.G.; Buss, D.M. Sex differences in disgust: Why are women more easily disgusted than men? Emot.
Rev. 2018, 10, 149-160, d0i:10.1177/1754073917709940.

Marteau, T.M.; Bekker, H. The development of a six-item short-form of the state scale of the Spielberger State—Trait Anxiety
Inventory (STAI). Br. . Clin. Psychol. 1992, 31, 301-306, doi:10.1111/;.2044-8260.1992.tb00997 .x.

Xie, X.; Zheng, R.; Xie, D. Analysis on psychological panic phenomenon of SARS. Acta Sci. Nat. Univ. Pekinensis. 2005, 41, 628—
639, doi:10.13209/j.0479-8023.2005.082.

Podsakoff, P.M.; MacKenzie, S.B.; Lee, ].Y.; Podsakoff, N.P. Common method biases in behavioral research: A critical review of
the literature and recommended remedies. J. Appl. Psychol. 2003, 88, 879-930, doi:10.1037/0021-9010.88.5.879.

Preacher, K.J.; Hayes, A.F. Asymptotic and resampling strategies for assessing and comparing indirect effects in multiple me-
diator models. Behav. Res. Methods. 2008, 40, 879-891, doi:10.3758/BRM.40.3.879.

Trougakos, J.P.; Chawla, N.; McCarthy, ].M. Working in a pandemic: Exploring the impact of COVID-19 health anxiety on work,
family, and health outcomes. J. Appl. Psychol. 2020, 105, 1234-1245, doi:10.1037/apl0000739.

Li, J.; Yang, Z.; Qiu, H.; Wang, Y.; Jian, L.; Ji, J.; Li, K. Anxiety and depression among general population in China at the peak
of the COVID-19 epidemic. World Psychiatry 2020, 19, 249-250. d0i:10.1002/wps.20758.

McCracken, L.M.; Badinlou, F.; Buhrman, M.; Brocki, K.C. Psychological impact of COVID-19 in the Swedish population: De-
pression, anxiety, and insomnia and their associations to risk and vulnerability factors. Eur. Psychiatry 2020, 63, e81,
doi:10.1192/j.eurpsy.2020.81.

Almeida, D.M.; Kessler, R.C. Everyday stressors and gender differences in daily distress. ]. Personal. Soc. Psychol. 1998, 75, 670~
680, d0i:10.1037/0022-3514.75.3.670.

Stevenson, R.J.; Case, T.I,; Oaten, M.]J. Frequency and recency of infection and their relationship with disgust and contamination
sensitivity. Evol. Hum. Behav. 2009, 30, 363-368, d0i:10.1016/j.evolhumbehav.2009.02.005.

Young, S.G.; Brown, M.; Sacco, D.F. Using psychological science to support social distancing: Tradeoffs between affiliation and
disease-avoidance motivations. Soc. Personal. Psychol. Compass. 2021, 15, €12597, doi:10.1111/spc3.12597.

Mitkowska, K.; Galbarczyk, A.; Mijas, M.; Jasienska, G. Disgust sensitivity among women during the COVID-19 outbreak. Front.
Psychol. 2021, 12, 844, doi:10.3389/fpsyg.2021.622634.

Olatunji, B.O.; Taylor, S.; Zald, D. Sex differences in the etiology of disgust sensitivity: A preliminary behavioral genetic analy-
sis. J. Anxiety Disord. 2019, 65, 41-46, doi:10.1016/j.janxdis.2019.05.004.

Verbrugge, L.M. Gender and health: An update on hypotheses and evidence. ]. Health Soc. Behav. 1985, 26, 156-182,
doi:10.2307/2136750.

Tyrer, P. COVID-19 health anxiety. World Psychiatry 2020, 19, 307-308, doi:10.1002/wps.20798.

Ghebreyesus, T.A. Addressing mental health needs: An integral part of COVID-19 response. World Psychiatry 2020, 19, 129-130,
doi:10.1002/wps.20768.

Unutzer, J.; Kimmel, R.J.; Snowden, M. Psychiatry in the age of COVID-19. World Psychiatry 2020, 19, 130-131,
doi:10.1002/wps.20766.

Marazziti, D.; Stahl, SM. The relevance of COVID-19 pandemic to psychiatry. World Psychiatry 2020, 19, 261,
doi:10.1002/wps.20764.



