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The COVID-19 pandemic has led many people to suffer from emotional distress. Previous 
studies suggest that women process and express affective experiences, such as fear, 
with a greater intensity compared to men. We administered an online survey to a sample 
of participants in the United States that measures fear of COVID-19, perceptions about 
health and financial risks, and preventative measures taken. Despite the empirical fact 
that men are more likely to experience adverse health consequences from COVID-19, 
women report greater fear and more negative expectations about health-related 
consequences of COVID-19 than men. However, women are more optimistic than men 
regarding the financial consequences of the pandemic. Women also report more negative 
emotional experiences generally during the pandemic, particularly in situations where 
other people or the government take actions that make matters worse. Though women 
report taking more preventative measures than men in response to the pandemic, gender 
differences in behavior are reduced after controlling for fear. These results shed light on 
how differences in emotional experiences of the pandemic may inform policy interventions.

Keywords: gender differences, COVID-19, fear, health behavior, beliefs, risk perception, affect heuristic

INTRODUCTION

The consequences of COVID-19 transcend public health. The pandemic has profoundly affected 
economic activity, social interactions, and emotional wellbeing. Despite the universality of the 
pandemic, experience with previous natural disasters suggests that its impact may vary across 
individuals. Gender, age, socioeconomic status, and affective responses all influence how people 
are affected by catastrophic events (Neumayer and Plümper, 2007; Taylor et  al., 2008; Eckel 
et  al., 2009; Ibuka et  al., 2010; Huang et  al., 2013; Callen et  al., 2014; Jang et  al., 2020). For 
example, among earthquake victims in Turkey, women were more likely to recall panicking 
during the crisis (Yilmaz et  al., 2005). Moreover, women were also more likely to report fear 
of disasters, such as landslide or flooding in Taiwan (Ho et  al., 2008), and to worry about 
serious negative consequences of climate change in Sweden (Sundblad et  al., 2007).

Gender differences are common in self-reported emotional experiences. Women report greater 
affective intensity (Fujita et  al., 1991) and experience negative emotions, such as fear more 
frequently (Brebner, 2003; Fischer et  al., 2004). The COVID-9 pandemic is no exception. In 
recent surveys conducted in the United  States, Cuba, and China, women reported greater fear 
and stress associated with the pandemic (Broche-Pérez et  al., 2020; Fitzpatrick et  al., 2020; 
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Liu et al., 2020; Park et al., 2020). Early research on the impact 
of the COVID-19 pandemic suggests that local COVID-19 
infection rates (Bu et  al., 2020) and fear of the virus decrease 
risk taking (Alsharawy et  al., 2020) and predict adherence to 
prevention measures (Harper et  al., 2020; Müller and Rau, 
2021). In addition, across eight different countries, women 
had a greater perception of the severity of the COVID-19 
pandemic and greater adherence to prevention measures 
(Galasso  et  al., 2020).

Interestingly, these differences run counter to sex differences 
in the health consequences of the pandemic. Though disease 
prevalence is roughly equal between males and females, males 
are more likely to experience serious health consequences and 
to die from COVID-19 (Bhopal and Bhopal, 2020; Gebhard 
et  al., 2020; Jin et  al., 2020; Peckham et  al., 2020). A recent 
meta-analysis indicates that, conditional on a positive diagnosis, 
males have roughly a 40% greater mortality risk from COVID-19 
and are nearly three times more likely to be  admitted to 
hospital intensive treatment units (Peckham et  al., 2020).

We surveyed nearly 1,500 people across the United  States 
to measure emotions, behaviors, and expectations associated 
with the COVID-19 pandemic. We  hypothesized that women 
would report higher levels of fear, and this would motivate 
higher adherence to COVID-19 prevention measures, such as 
washing hands or physical distancing. Similarly, we  explore 
whether pro-sociality increases adherence to mitigation strategies. 
Finally, based on the previous studies of natural disasters, 
we  also expected that women would report greater concern 
about the negative consequences of the crisis.

MATERIALS AND METHODS

In April 2020, we administered a repeated cross-sectional survey 
to a random sample of around 1,500 people residing in the 
United States on Amazon Mechanical Turk (MTurk). We collected 
a third of our data every two weeks starting on April 2, 2020. 
There were approximately 200,000 confirmed COVID-19 cases 
in the United States at the time of our first sample; this number 
was tripled in the following two weeks and reached over 1 
million cases by our third wave. The number of United  States 
deaths from COVID-19 was less than 4,000 at the time of 
our initial sample, reached about 26,000 two weeks later, and 
passed 50,000 around the time of our third sample wave 
(Coronavirus disease 2019 (COVID-19) Situation Report – 73, 
2020; Coronavirus disease 2019 (COVID-19) Situation Report 
– 87, 2020; Coronavirus disease 2019 (COVID-19) Situation 
Report – 101, 2020). To determine local COVID-19 infection 
rates, we  matched participants’ ZIP codes to counties (using 
a publicly available ZIP code database)1 and obtained county-
level data on population and COVID-19-related deaths from 
the COVID-19 Data Repository by the Center for Systems 
Science and Engineering (CSSE) at Johns Hopkins University2 
(Dong et  al., 2020).

1 www.unitedstateszipcodes.org/zip-code-database
2 https://github.com/CSSEGISandData/COVID-19

Our survey captured self-reported fear of COVID-19 and 
adherence to preventative health behavior. Participants also 
indicated their perceptions of health and financial risks in the 
form of probabilistic beliefs about the percent chance that 
(1)  they or a household member will lose a job due to the 
pandemic, (2) total household income will decrease over the 
next 12 months, (3) they or someone close will develop COVID-
19, and (4) they or someone close will die from COVID-19. 
To elicit these beliefs, we  adapted question formats that were 
validated against realizations of the same events (Manski, 2004). 
We  also elicited anticipated negative emotions after people or 
institutions make decisions that make matters worse during a 
crisis. The full list of survey questions is provided in the 
Supplementary Material (see Sections 1.4 and 1.5). The survey 
included other measures that are discussed in a companion 
paper on fear of COVID-19 and economic preferences, which 
finds that risk and time preferences varied significantly with 
fear of COVID-19 and the association weakening over time 
(Alsharawy et  al., 2020). We  designed this survey in the early 
weeks of the pandemic to capture individual and socioeconomic 
characteristics (22 questions), economic preferences from the 
Global Preference Survey (10 questions; Falk et al., 2016, 2018), 
unincentivized risky lottery preference (Eckel and Grossman, 
2002), and trust (nine questions adapted from Global Preference 
Survey, Socio-Economic Panel Study and World Value Survey, 
Inglehart, 2004; Wagner et  al., 2007; Falk et  al., 2016, 2018). 
In addition, we  surveyed participants on their behavior and 
beliefs with regard to the pandemic (14 questions), and 
expectations about the emotions they would experience if 
people/institutions made wrong decisions in response to a crisis 
(4 questions). In this study, we  explore gender differences in 
behavior, beliefs, and expectations with regard to the pandemic.

We set an initial criterion in our first wave of master status 
for MTurk workers. For subsequent waves, we  then dropped 
this requirement, due to difficulties in collecting our 
predetermined sample size of 500 per wave, while still requiring 
a 99% or higher approval rating and at least 5,000 approved 
Human Intelligence Tasks. Due to random sampling from 
eligible participants, our sample is not strongly balanced across 
genders (690 women and 794 men). Moreover, 71% of our 
sample participants took the survey only once, so there is not 
a sufficient number of repeaters in our sample to investigate 
individual changes over time. We  therefore combine the three 
waves, and in our regression analyses, we  include controls for 
wave-specific effects. There are some differences in survey 
responses across genders on factors, such as age, political 
orientation, and education (see Supplementary Table S2). 
Similar to other studies analyzing survey responses (Dohmen 
et  al., 2011; Falk et  al., 2018), we  control for these differences 
statistically using individual-level characteristics to establish the 
robustness of our findings: age, age-squared, indicator for race 
(Caucasian) or origin (Hispanic), self-reported high household 
income relative to others in one’s community, working full 
time, education level, parents receiving a bachelor’s degree, 
smoking behavior, and frequency of attending religious services. 
In addition, we control for occupation adapting a categorization 
from the Census classification as outlined in the 
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Supplementary Material (2010 Census Occupational 
Classification, 2016). Our regression analysis also controls for 
the state in which the participant resided, in which of the 
three survey waves they participated, and the local (county) 
death rate of COVID-19 (per 100,000 population) (Bu et al., 2020).

HYPOTHESES

Building on previous findings of women reporting higher 
frequency of negative emotions (Brebner, 2003; Fischer et  al., 
2004), we  hypothesized that women would report higher fear 
levels of COVID-19 in the early weeks of the pandemic (question 
60  in our survey; see Supplementary Material). Confirming 
this hypothesis would bolster the credibility of recent findings 
that are reported in surveys in the United  States and Cuba 
(Broche-Pérez et  al., 2020; Fitzpatrick et  al., 2020).

H1: Women, compared to men, report higher fear of 
the COVID-19 pandemic.

Since emotional experiences are widely believed to affect 
behavior (Forgas, 1995; Loewenstein et  al., 2001; Barrett, 2006; 
Baumeister et  al., 2007; Van Kleef, 2009) and the pandemic 
evoked emotional responses in many ways (Alsharawy et  al., 
2020; Taylor et  al., 2020a,b), we  were interested in whether 
gender differences in adherence to the disease’s prevention 
measures were mediated by fear of COVID-19. In particular, 
we  hypothesized that controlling for self-reported fear of the 
pandemic would weaken the relationship between gender and 
adherence to preventative measures (measured in question 
54  in our survey; see Supplementary Material).

H2:  Controlling for fear of COVID-19 weakens observed 
gender differences in adherence to prevention measures.

Worries about the health-related dangers of the COVID-19 
have been strongly linked to distress (Taylor et  al., 2020a), so 
we  explored gender differences in expectations about COVID-
19-related outcomes. In particular, we  elicited participants’ beliefs 
of experiencing both health and financial hardships as a result 
of the pandemic. Since women tend to report greater affective 
intensity (Fujita et al., 1991) and consistent with the affect heuristic 
(Finucane et al., 2000; Loewenstein et al., 2001; Slovic and Peters, 
2006; Slovic et al., 2007), we hypothesized that women have more 
negative perceptions about the COVID-19 risks (measured in 
questions 56–59  in our survey; see Supplementary Material). 
Moreover, we  explore whether gender differences extend to 
expectations about experiencing negative emotions when decisions 
made by other people, the government, the media, or autonomous 
devices make matters worse during a crisis (measured in questions 
43–46). We hypothesized that women expect to experience stronger 
negative emotions in such cases.

H3A: Women, compared to men, report higher 
expectations of negative health- and financial-related 
consequences of the COVID-19 pandemic.

H3B: Women, compared to men, report higher 
expectations of experiencing negative emotions in a 
crisis when decisions made by other people, institutions, 
or autonomous devices make matters worse.

RESULTS

First, we  investigate whether emotional responses to the 
pandemic, in particular fear, differed across self-reported gender. 
Confirming our first hypothesis, women reported higher fear 
of the COVID-19 pandemic compared to men in our pooled 
sample ( 0.939,differencem = Wilcoxon rank-sum test: p  <  0.001; 
see Figure  1). In addition to reporting the results of the 
widely  used nonparametric Wilcoxon rank-sum test that 
probe  for differences in central tendency, we  report in 
Supplementary Table S1 the results of two additional statistical 
analyses: two-sided t-tests (parametric: central tendency) and 
Epps-Singleton tests (nonparametric: distributional 
characteristics). Importantly, this gender difference in fear of 
the pandemic is robust across statistical tests. When we examine 
the distribution of the Likert scale responses, we  find that 
women were more than twice as likely to report extreme levels 
of fear than men. Nearly 20.0% of women chose the highest 
available value for fear of the pandemic, compared to around 
9.3% of men. This finding of increased fear of the pandemic 
among women is also robust in multiple regression analysis 
controlling for state and survey-wave fixed effects (β  =  0.963, 
p  =  0.001) and to individual-specific controls, including age, 
ethnicity, occupation, employment status, political orientation, 
smoking behavior, self and parent’s education, self-reported 
income, and a self-reported measure of cognitive ability 
(β = 0.654, p = 0.014; see Supplementary Table S3). As reported 
in our companion paper, we  use the local death rate as a 
proxy for the intensity of individual experience of the pandemic. 

A B

FIGURE 1 | (A) Empirical cumulative distribution function for fear of 
COVID-19 by gender (11-point Likert question with response alternatives 
ranging from “Not at all afraid” at 0 to “Very afraid” at 11). (B) Average fear of 
COVID-19 by gender (error bars represent 95% confidence intervals). 
Wilcoxon rank-sum tests: ***p < 0.001.
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The local death rate was positively and significantly associated 
with fear of COVID-19 (Alsharawy et  al., 2020). These results 
also hold when we  standardize (z-score) the Likert response 
for each individual to account for differences in response styles 
(Fischer and Milfont, 2010; results available upon request). 
Moreover, when we include the interaction between the gender 
and each of the two waves, we  find that the rate by which 
self-reported fear declined over time was similar across genders 
(p  >  0.100; result available upon request).

Second, we turn to self-reports of whether respondents adopted 
recommended preventative health behaviors in response to the 
COVID-19 pandemic. We  examine the following: (1) hand 
washing, (2) using hand sanitizer, (3) avoiding touching one’s 
face, (4) cleaning and disinfecting surfaces in the home, (5) wearing 
a face mask, and (6) practicing physical distancing. Using an 
Ordered Logit regression where the dependent variable is the 
number of preventative measures taken (see Table  1), we  find 
that women adopted significantly more preventative measures 
than men (OR  =  1.355, p  =  0.003). This result is robust to the 
inclusion of individual-level controls (OR  =  1.314, p  =  0.010). 
Holding all other variables constant, this model suggests that 
the odds of following all six preventative measures are 1.314 
greater for women than men. Interestingly, when we  include 
self-reported fear of the COVID-19 pandemic as a predictor, 
the gender difference result no longer holds (OR  =  1.104, 
p  >  0.100). Instead, the coefficient for fear of the COVID-19 
pandemic is positive and statistically significant (OR  =  1.255, 
p  <  0.001). With a one (Likert)-unit increase in self-reported 
fear of the pandemic while holding other variables  constant, 

the odds of adhering to all six health behaviors versus the 
combined other categories are greater by a factor of 1.255. Again, 
these results are robust to the inclusion of individual-level controls 
(see Table  1). Our findings suggest that gender differences in 
behavioral responses, both in our and in other studies (e.g., 
Galasso et  al., 2020), are driven by emotional responses to the 
COVID-19 pandemic. There is recent evidence suggesting that 
social preferences, in particular pro-sociality, increases adherence 
to prevention measures (Campos-Mercade et al., 2021). Moreover, 
in our companion paper, we  report that fear of COVID-19 and 
altruism are positively and significantly associated (Alsharawy 
et al., 2020). In our survey, we capture an experimentally validated 
measure of altruism (question 26  in our survey; see 
Supplementary Material; Falk et  al., 2016, 2018), and we  also 
find that pro-sociality is positively and significantly associated 
with compliance to preventative measures (OR = 1.173, p < 0.001; 
see Table 1; Campos-Mercade et al., 2021). Importantly, however, 
the positive statistical significance between fear of COVID-19 
and compliance to preventative measures remains robust despite 
controlling for altruism (OR  =  1.236, p  <  0.001). In addition, 
we  find a similar result for local COVID-19 infection rates. In 
particular, the positive relationship between local death rate and 
the number of prevention measure taken (OR = 1.009, p = 0.004) 
is weakened when we control for fear of COVID-19 (OR = 1.006, 
p  =  0.044). These results confirm the importance of affective 
responses, namely fear, in behavioral responses during a crisis, 
like the COVID-19 pandemic.

We run alternative specifications investigating each of the six 
prevention measures separately, using a series of Logit regressions 

TABLE 1 | Number of preventative measures taken in response to COVID-19 (Ordered Logit Regression).

Dependent variable

(a)

Preventative measures 
taken

(b)

Preventative measures 
taken

(c)

Preventative measures 
taken

(d)

Preventative measures 
taken

(5)

Preventative measures 
taken

Female 1.3546*** 1.1043 1.3141*** 1.1419 0.992
(0.1397) (0.1249) (0.1392) (0.1451) (0.1433)

Afraid of COVID-19 – 1.2549*** – 1.245*** 1.2357***

(0.0262) (0.0262) (0.0269)
Wave 2 2.0753*** 2.4407*** 2.0755*** 2.4736*** 2.5451***

(0.1826) (0.2338) (0.1789) (0.2531) (0.2716)
Wave 3 3.193*** 4.1211*** 2.9551*** 3.761*** 3.8504***

(0.4561) (0.5525) (0.4651) (0.5781) (0.6041)
Altruism – – – – 1.1731***

(0.0278)
Local death rate – – 1.0089*** 1.0062** 1.0063**

(0.0031) (0.003) (0.0032)
Cognitive ability – – 0.9779 0.9975 0.9946

(0.0239) (0.0243) (0.024)
Liberal – – 1.1104*** 1.0572*** 1.0475***

(0.0228) (0.0197) (0.0188)
Additional controls No No Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes
Observations 1,484 1,484 1,484 1,484 1,484

The six measures are as follows: (1) washing hands more frequently, (2) using hand sanitizers more frequently, (3) make more effort to avoid touching face, (4) cleaning and 
disinfecting surfaces in home more than usual, (5) wearing a face mask, and (6) engaging in physical distancing. Odds ratios reported. Standard errors (clustered at the state level) in 
parentheses. Additional controls included age, age-squared, and indicators for race (Caucasian) and origin (Hispanic), occupation (eight categories), self-reported same or high 
household income relative to others in one’s community, working full time, education level, parents receiving a bachelor’s degree, smoking behavior, and frequency of attending 
religious services. ***p < 0.01; **p < 0.05. Table was created using asdoc, a Stata program written by Shah (2020).
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that control for state and survey-wave fixed effects and individual-
level characteristics (see Supplementary Tables S4 and S5). We find 
that women, compared to men, were significantly more likely to 
report making an effort to avoid touching one’s face (OR = 1.483, 
p = 0.030), to clean and disinfect surfaces (OR = 1.553, p = 0.003) 
and to engage in physical distancing (OR  =  1.661, p  =  0.036). 
These associations become weaker when we  control for fear of 
COVID-19. Though women are still significantly more likely to 
report cleaning and disinfecting surfaces (OR  =  1.409, p  =  0.025) 
after controlling for fear, gender differences in making an effort 
to avoid touching one’s face or engaging in physical distancing 
shrunk when including fear as a covariate (OR = 1.311, p = 0.172; 
OR = 1.431, p = 0.216, respectively). Importantly, however, we find 
that fear of COVID-19 is strongly associated with adherence to 
each of our six preventative measures (OR  >  1.189, p  <  0.001 
for all tests). This result holds even after controlling for altruism, 
which was positively and significantly associated with compliance 
to all preventative measures except washing hands more frequently 
(OR  >  1.079, p  <  0.010; results available upon request). Again, 
these findings provide evidence in favor of our second hypothesis 
and demonstrate the importance of fear of COVID-19 in predicting 
preventative behavior (Harper et  al., 2020).

Next, we  explore whether there were gender differences in 
self-reported probabilistic beliefs about the likelihood of 
experiencing health and financial hardships due to the COVID-19 
pandemic. We  find that beliefs about the likelihood of health 
consequences of COVID-19 differed between men and women. 
Contrary to the empirical observation that men are more likely 
to experience severe illness or die as a result of COVID-19 
(Bhopal and Bhopal, 2020; Gebhard et  al., 2020; Jin et  al., 
2020; Peckham et al., 2020), men reported systematically lower 
expectations of negative health-related consequences of the 
pandemic. Women, on average, reported a 5.2% higher chance 
that they or someone close would develop COVID-19 compared 
to men and 3.4% higher chance of oneself or someone close 
dying from COVID-19 (see Figure  2). The distribution of 
beliefs about the likelihood of experiencing health hardships 
indeed differed significantly for both contracting COVID-19 
and dying from COVID-19 (Wilcoxon rank-sum test: p < 0.001 
and p  <  0.001, respectively). Men were more likely to indicate 
a low likelihood of contracting COVID-19, with 35.0% of men 
indicating a 10% or less chance, compared to 27.7% of women. 
This difference holds when we look at beliefs about the likelihood 
of dying from COVID-19, with 73.5% of women indicating 
a 10% or less chance of that scenario relative to 80.6% for 
men. Taken together, this means that we  find that women 
report higher fear of the COVID-19 pandemic and stronger 
negative beliefs about health consequences. The finding that 
women believe there are significantly higher chances of developing 
or dying from COVID-19 is robust to the inclusion of state 
and survey-wave fixed effects and individual-level controls  
(β = 3.341, p  =  0.009; β = 2.425, p  =  0.022, respectively; see 
Supplementary Table  S6).

Despite the absence of central tendency gender differences in 
the expectation of experiencing financial hardships, such as job 
loss or decline in income ( 0.793differencem =  and 

1.912;differencem = -  Wilcoxon rank-sum test: p  =  0.354 and 

p  =  0.137, respectively; see Supplementary Figure S1 and 
Supplementary Tables S1 and S6), tests that probe more broadly 
to distributional characteristics (Epps and Singleton, 1986; Goerg 
and Kaiser, 2009) reveal some variations in the spread of expectations 
in the probabilistic beliefs about the likelihood of job loss and 
income loss across genders (see Supplementary Table S1). These 
differences can be attributed to lower expectations of experiencing 
financial hardship among women than among men. For example, 
48.0% of women indicated a 10% or less chance of job loss 
compared to only 42.8% of the men. Furthermore, 32.3% of 
women indicated a 10% or less chance of experiencing income 
loss compared to only 27.1% of men. Thus, we  find significant 
gender differences in expectations regarding health, but not financial 
consequences of the COVID-19 pandemic, partially confirming 
Hypothesis 3A. Moreover, both women and men predicted a 
lower chance of job loss due to the COVID-19 pandemic than 
of income loss ( 13.465; 16.171

women mendifference differencem m= =
Wilcoxon signed-rank test: p < 0.001). Overall, survey responders 
anticipated a 26.6% chance of job loss and a 41.5% chance of a 
decline in household income.

We also elicited the extent to which survey responders 
experience negative emotions, such as sadness or anger, when 
decisions made by other people, the government, the media, 
or autonomous devices might make matters worse during a 
crisis. Across all these measures, we find that women anticipated 
experiencing significantly more intense negative emotions  
than men ( 0.517,

peopledifferencem =  0.594,
governmentdifferencem =

0.528,
mediadifferencem =  and 0.488,

autonomousdifferencem =  Wilcoxon 
rank-sum test: p  <  0.001 for all four measures; see Figure  3). 
We  find that women reported not only higher fear of the 
COVID-19 pandemic but also a higher tendency to experience 
negative emotions during crises in general, in particular as a 
result of unfavorable actions taken by people, institutions, and 
devices. This confirms Hypothesis 3B. After including state 
and survey-wave fixed effects and individual-level controls in 
multiple regression analysis, the intensity of negative emotions 
that women report experiencing during crises was significantly 
greater than that of men (people: β  =  0.356, p  =  0.007; 
government: β = 0.463, p = 0.002; media: β = 0.385, p = 0.016; 
autonomous: β = 0.315, p = 0.016; see Supplementary Table S7).

DISCUSSION

We investigated gender differences in the intensity of experiencing 
negative emotions, namely fear, in response to the COVID-19 
outbreak. In our study, women report higher fear of the 
COVID-19 pandemic compared to men. Gender differences 
in preventative health behaviors disappeared once we controlled 
for emotional experiences, suggesting that fear of the COVID-19 
pandemic, and not gender per se, drives behavioral differences. 
Women report more negative perceptions about the pandemic’s 
health, but not economic, risks. Thus, our findings on health 
risks are consistent with the affect heuristic: the notion that 
emotional experience shapes the perception of risk (Finucane 
et  al., 2000; Loewenstein et  al., 2001; Slovic and Peters, 2006; 
Slovic et  al., 2007; Skagerlund et  al., 2020). Maladaptation in 
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face of threats has been linked to overconfidence and positive 
illusion (Johnson and Levin, 2009). Our results may thus 
be  related to domain specific overconfidence/underconfidence 
(Klayman et  al., 1999; Johnson and Fowler, 2011), with men 
being more overconfident and women being more underconfident 
(Barber and Odean, 2001; Bengtsson et  al., 2005; Johnson 
et  al., 2006). Gender stereotypes are manifested in women’s 
emphasis on care compared to men’s emphasis on agency 
(Ellemers, 2018), while social concerns have been argued to 
modulate overconfidence (Burks et  al., 2013). Our results may 
suggest that gender stereotyping may play a role in the existence 
of a gap between negative perception of health but not financial 
risks. In addition, structural labor market concerns, such as 
the gender wage gap, as well as workplace- and occupation-
specific factors (Blau and Kahn, 2017; Wiswall and Zafar, 2018), 
may also contribute to the observed differences in perceptions 
of health and financial risks. While we  account for occupation 
in our analyses, the broad classifications utilized (see 
Materials and Methods section) are somewhat limited. For 
example, our observation that women have less extreme views 
of the financial consequences of the pandemic could result 
from their self-selection into jobs with greater work flexibility 
and job stability (Wiswall and Zafar, 2018). Nonetheless, we find 
that women report stronger negative emotions resulting from 
crises in general, as a result of unfavorable actions taken by, 
for example, other people and the government. Our results 

contribute to the literature on gender differences in economic 
preferences, which finds that women are typically more risk 
averse (Eckel and Grossman, 2002; Dohmen et  al., 2011; 
Charness and Gneezy, 2012) and less likely to prefer competition 
(Niederle and Vesterlund, 2007; Buser et  al., 2014). As in our 
study, these gender differences may reflect state dependent 
variation, rather than stable traits (Frey et  al., 2017; Pedroni 
et  al., 2017; Mata et  al., 2018).

One limitation of our study is the reliance on questionnaire 
responses. This seemed a reasonable compromise between 
our desire to obtain data at the beginning of the COVID-19 
event in the United  States and the need to keep both 
participants and experimenters safe. In fact, recent empirical 
work on preference elicitation suggests that self-reported 
preferences are generalizable and may be  more stable across 
time compared to incentivized behavioral measures (Frey 
et  al., 2017; Pedroni et  al., 2017; Mata et  al., 2018). Our 
questionnaire was designed in the early days of the pandemic 
and prior to the development of the multiple-scale measures 
of fear of COVID-19 (Ahorsu et  al., 2020; Feng et  al., 2020; 
Mejia et  al., 2020). Nonetheless, our survey question that 
captures fear of the pandemic matches one of the items 
with a strong factor loading in the commonly used fear of 
COVID-19 scale (Ahorsu et al., 2020). The finding of gender 
differences in fear of the pandemic is not unique to the 
early days of the pandemic (Alsharawy et  al., 2021). In 

A B

C D

FIGURE 2 | (A) Empirical cumulative distribution function (eCDF) for self-reported beliefs about the likelihood of oneself or someone close developing COVID-19 
(develop COVID-19). (B) Average self-reported beliefs of developing COVID-19. (C) eCDF for the self-reported beliefs about the likelihood of oneself or someone 
close dying from COVID-19 (Die from COVID-19). (D) Average self-reported beliefs of dying from COVID-19. Data are split by gender (error bars represent 95% 
confidence interval). Wilcoxon rank-sum tests: ***p < 0.001.
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addition, though our study relies on correlations between 
survey measures, and therefore, our results cannot 
be  interpreted as causal, we  demonstrate that our findings 
are robust.

Our study suggests avenues for future study for researchers 
interested in effective crisis management. To mitigate the severity 
of a crisis, for example, policy makers sometimes employ fear 
messaging, or scare tactics, to promote adherence to prevention 
measures. Our results suggest that this approach may have 
differential impact depending on gender, since women report 
higher fear. Furthermore, scare tactics may also have unintended 
consequences, such as increasing message avoidance (Kok et al., 
2014) or exacerbating existing stressors (Stolow et  al., 2020). 
Messaging strategies that emphasize the pro-social implications 
of preventative measures, that focus on evidence-based health 
communications, or that “nudge” behavior in a contextually 
appropriate manner (Kreuter and Wray, 2003; Campos-Mercade 
et  al., 2021; Heffner et  al., 2021; Milkman et  al., 2021) without 
increasing psychological distress may be  preferred during 
health crises.
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https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://osf.io/drhfw/?view_only=c2548f0e6709445aa12400da290b418d
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.689467/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.689467/full#supplementary-material


Alsharawy et al. Gender Differences and the Fear of COVID-19 Pandemic

Frontiers in Psychology | www.frontiersin.org 8 August 2021 | Volume 12 | Article 689467

 

REFERENCES

2010 Census Occupational Classification (2016). U.S. Bureau of Labor Statistics. 
Available at: https://www.bls.gov/cps/cenocc2010.htm (Accessed July 10, 2021).

Ahorsu, D. K., Lin, C.-Y., Imani, V., Saffari, M., Griffiths, M. D., and Pakpour, A. H. 
(2020). The fear of COVID-19 scale: development and initial validation. 
Int. J. Ment. Heal. Addict., 1–9. doi: 10.1007/s11469-020-00270-8 [Epub ahead 
of print].

Alsharawy, A., Ball, S. B., Smith, A., and Spoon, R. (2020). Fear of COVID-19 
changes economic preferences: evidence from a repeated cross-sectional 
Mturk survey. SSRN [Preprint]. doi: 10.2139/ssrn.3750351

Alsharawy, A., Dwibedi, E., Aimone, J., and Ball, S. (2021). Vaccine hesitancy 
and betrayal aversion. SSRN [Preprint]. doi: 10.2139/ssrn.3843385

Barber, B. M., and Odean, T. (2001). Boys will be boys: Gender, overconfidence, 
and common stock investment. Q. J. Econ. 116, 261–292. doi: 
10.1162/003355301556400

Barrett, L. F. (2006). Are emotions natural kinds? Perspect. Psychol. Sci. 1, 
28–58. doi: 10.1111/j.1745-6916.2006.00003.x

Baumeister, R. F., Vohs, K. D., Nathan DeWall, C., and Zhang, L. (2007). How 
emotion shapes behavior: feedback, anticipation, and reflection, rather than 
direct causation. Personal. Soc. Psychol. Rev. 11, 167–203. doi: 
10.1177/1088868307301033

Bengtsson, C., Persson, M., and Willenhag, P. (2005). Gender and overconfidence. 
Econ. Lett. 86, 199–203. doi: 10.1016/j.econlet.2004.07.012

Bhopal, S. S., and Bhopal, R. (2020). Sex Differential in COVID-19 Mortality 
Varies Markedly by Age. London, England: Lancet.

Blau, F. D., and Kahn, L. M. (2017). The gender wage gap: Extent, trends, 
and explanations. J. Econ. Lit. 55, 789–865. doi: 10.1257/jel.20160995

Brebner, J. (2003). Gender and emotions. Personal. Individ. Differ. 34, 387–394. 
doi: 10.1016/S0191-8869(02)00059-4

Broche-Pérez, Y., Fernández-Fleites, Z., Jiménez-Puig, E., Fernández-Castillo, E., 
and Rodríguez-Martin, B. C. (2020). Gender and fear of COVID-19  in a 
Cuban population sample. Int. J. Ment. Heal. Addict., 1–9. doi: 10.1007/
s11469-020-00343-8 [Epub ahead of print].

Bu, D., Hanspal, T., Liao, Y., and Liu, Y. (2020). Risk taking during a global 
crisis: Evidence from Wuhan. Covid Econ. 5, 106–146. doi: 10.2139/ssrn.3559870

Burks, S. V., Carpenter, J. P., Goette, L., and Rustichini, A. (2013). Overconfidence 
and social signalling. Rev. Econ. Stud. 80, 949–983. doi: 10.1093/restud/
rds046

Buser, T., Niederle, M., and Oosterbeek, H. (2014). Gender, competitiveness, 
and career choices. Q. J. Econ. 129, 1409–1447. doi: 10.1093/qje/qju009

Callen, M., Isaqzadeh, M., Long, J. D., and Sprenger, C. (2014). Violence and 
risk preference: Experimental evidence from Afghanistan. Am. Econ. Rev. 
104, 123–148. doi: 10.1257/aer.104.1.123

Campos-Mercade, P., Meier, A. N., Schneider, F. H., and Wengström, E. (2021). 
Prosociality predicts health behaviors during the COVID-19 pandemic. 
 J. Public Econ. 195:104367. doi: 10.1016/j.jpubeco.2021.104367

Charness, G., and Gneezy, U. (2012). Strong evidence for gender differences 
in risk taking. J. Econ. Behav. Organ. 83, 50–58. doi: 10.1016/j.jebo.2011.06.007

Coronavirus disease 2019 (COVID-19) Situation Report – 73 (2020). World 
Health Organization. Available at: https://www.who.int/docs/default-source/
c oron av i r u s e / s i tu at i on - re p or t s / 2 0 2 0 0 4 0 2 - s i t re p - 7 3 - c ov i d - 1 9 .
pdf?sfvrsn=5ae25bc7_6 (Accessed December 8, 2020).

Coronavirus disease 2019 (COVID-19) Situation Report – 87 (2020). World 
Health Organization. Available at: https://www.who.int/docs/default-source/
c oron av i r u s e / s i tu at i on - re p or t s / 2 0 2 0 0 4 1 6 - s i t re p - 8 7 - c ov i d - 1 9 .
pdf?sfvrsn=9523115a_2 (Accessed December 8, 2020).

Coronavirus disease 2019 (COVID-19) Situation Report – 101 (2020). World 
Health Organization. Available at: https://www.who.int/docs/default-source/
coronav ir us e/s i tuat ion-rep or ts /20200430-s i t rep-101-cov id-19 .
pdf?sfvrsn=2ba4e093_2 (Accessed December 8, 2020).

Dohmen, T., Falk, A., Huffman, D., Sunde, U., Schupp, J., and Wagner, G. G. 
(2011). Individual risk attitudes: Measurement, determinants, and behavioral 
consequences. J. Eur. Econ. Assoc. 9, 522–550. doi: 10.1111/j.1542-4774. 
2011.01015.x

Dong, E., Du, H., and Gardner, L. (2020). An interactive web-based dashboard 
to track COVID-19 in real time. Lancet Infect. Dis. 20, 533–534. doi: 10.1016/
S1473-3099(20)30120-1

Eckel, C. C., El-Gamal, M. A., and Wilson, R. K. (2009). Risk loving after 
the storm: A Bayesian-network study of hurricane Katrina evacuees. J. Econ. 
Behav. Organ. 69, 110–124. doi: 10.1016/j.jebo.2007.08.012

Eckel, C. C., and Grossman, P. J. (2002). Sex differences and statistical stereotyping 
in attitudes toward financial risk. Evol. Hum. Behav. 23, 281–295. doi: 
10.1016/S1090-5138(02)00097-1

Ellemers, N. (2018). Gender stereotypes. Annu. Rev. Psychol. 69, 275–298. doi: 
10.1146/annurev-psych-122216-011719

Epps, T., and Singleton, K. J. (1986). An omnibus test for the two-sample 
problem using the empirical characteristic function. J. Stat. Comput. Simul. 
26, 177–203. doi: 10.1080/00949658608810963

Falk, A., Becker, A., Dohmen, T., Enke, B., Huffman, D., and Sunde, U. (2018). 
Global evidence on economic preferences. Q. J. Econ. 133, 1645–1692. doi: 
10.1093/qje/qjy013

Falk, A., Becker, A., Dohmen, T. J., Huffman, D., and Sunde, U. (2016). The 
preference survey module: A validated instrument for measuring risk, time, 
and social preferences. Netspar Discussion Paper No. 01/2016-003, Available 
at SSRN: https://ssrn.com/abstract=2725874

Feng, L.-S., Dong, Z.-J., Yan, R.-Y., Wu, X.-Q., Zhang, L., Ma, J., et al. (2020). 
Psychological distress in the shadow of the COVID-19 pandemic: preliminary 
development of an assessment scale. Psychiatry Res. 291:113202. doi: 10.1016/j.
psychres.2020.113202

Finucane, M. L., Alhakami, A., Slovic, P., and Johnson, S. M. (2000). The 
affect heuristic in judgments of risks and benefits. J. Behav. Decis. Mak. 
13, 1–17. doi: 10.1002/(SICI)1099-0771(200001/03)13:1<1::AID-BDM333>3.0. 
CO;2-S

Fischer, R., and Milfont, T. L. (2010). Standardization in psychological research. 
Int. J. Psychol. Res. 3, 88–96. doi: 10.21500/20112084.852

Fischer, A. H., Rodriguez Mosquera, P. M., Van Vianen, A. E., and Manstead, A. S. 
(2004). Gender and culture differences in emotion. Emotion 4:87. doi: 
10.1037/1528-3542.4.1.87

Fitzpatrick, K. M., Harris, C., and Drawve, G. (2020). Fear of COVID-19 and 
the mental health consequences in America. Psychol. Trauma Theory Res. 
Pract. Policy 12, S17–S21. doi: 10.1037/tra0000924

Forgas, J. P. (1995). Mood and judgment: the affect infusion model (AIM). 
Psychol. Bull. 117:39. doi: 10.1037/0033-2909.117.1.39

Frey, R., Pedroni, A., Mata, R., Rieskamp, J., and Hertwig, R. (2017). Risk 
preference shares the psychometric structure of major psychological traits. 
Sci. Adv. 3:e1701381. doi: 10.1126/sciadv.1701381

Fujita, F., Diener, E., and Sandvik, E. (1991). Gender differences in negative 
affect and well-being: the case for emotional intensity. J. Pers. Soc. Psychol. 
61, 427–434. doi: 10.1037/0022-3514.61.3.427

Galasso, V., Pons, V., Profeta, P., Becher, M., Brouard, S., and Foucault, M. 
(2020). Gender differences in COVID-19 attitudes and behavior: panel 
evidence from eight countries. Proc. Natl. Acad. Sci. 117, 27285–27291. doi: 
10.1073/pnas.2012520117

Gebhard, C., Regitz-Zagrosek, V., Neuhauser, H. K., Morgan, R., and Klein, S. L. 
(2020). Impact of sex and gender on COVID-19 outcomes in Europe. Biol. 
Sex Differ. 11, 1–13. doi: 10.1186/s13293-020-00304-9

Goerg, S. J., and Kaiser, J. (2009). Nonparametric testing of distributions—the 
Epps–Singleton two-sample test using the empirical characteristic function. 
Stata J. 9, 454–465. doi: 10.1177/1536867X0900900307

Harper, C. A., Satchell, L. P., Fido, D., and Latzman, R. D. (2020). Functional 
fear predicts public health compliance in the COVID-19 pandemic. Int. J. 
Ment. Heal. Addict., 1–14. doi: 10.1007/s11469-020-00281-5

Heffner, J., Vives, M.-L., and FeldmanHall, O. (2021). Emotional responses to 
prosocial messages increase willingness to self-isolate during the COVID-19 
pandemic. Personal. Individ. Differ. 170:110420. doi: 10.1016/j.paid.2020. 
110420

Ho, M., Shaw, D., Lin, S., and Chiu, Y. (2008). How do disaster characteristics 
influence risk perception? Risk Anal. Int. J. 28, 635–643. doi: 
10.1111/j.1539-6924.2008.01040.x

Huang, L., Zhou, Y., Han, Y., Hammitt, J. K., Bi, J., and Liu, Y. (2013). Effect 
of the Fukushima nuclear accident on the risk perception of residents near 
a nuclear power plant in China. Proc. Natl. Acad. Sci. 110, 19742–19747. 
doi: 10.1073/pnas.1313825110

Ibuka, Y., Chapman, G. B., Meyers, L. A., Li, M., and Galvani, A. P. (2010). 
The dynamics of risk perceptions and precautionary behavior in response 

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://www.bls.gov/cps/cenocc2010.htm
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.2139/ssrn.3750351
https://doi.org/10.2139/ssrn.3843385
https://doi.org/10.1162/003355301556400
https://doi.org/10.1111/j.1745-6916.2006.00003.x
https://doi.org/10.1177/1088868307301033
https://doi.org/10.1016/j.econlet.2004.07.012
https://doi.org/10.1257/jel.20160995
https://doi.org/10.1016/S0191-8869(02)00059-4
https://doi.org/10.1007/s11469-020-00343-8
https://doi.org/10.1007/s11469-020-00343-8
https://doi.org/10.2139/ssrn.3559870
https://doi.org/10.1093/restud/rds046
https://doi.org/10.1093/restud/rds046
https://doi.org/10.1093/qje/qju009
https://doi.org/10.1257/aer.104.1.123
https://doi.org/10.1016/j.jpubeco.2021.104367
https://doi.org/10.1016/j.jebo.2011.06.007
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200402-sitrep-73-covid-19.pdf?sfvrsn=5ae25bc7_6
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200402-sitrep-73-covid-19.pdf?sfvrsn=5ae25bc7_6
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200402-sitrep-73-covid-19.pdf?sfvrsn=5ae25bc7_6
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200416-sitrep-87-covid-19.pdf?sfvrsn=9523115a_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200416-sitrep-87-covid-19.pdf?sfvrsn=9523115a_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200416-sitrep-87-covid-19.pdf?sfvrsn=9523115a_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200430-sitrep-101-covid-19.pdf?sfvrsn=2ba4e093_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200430-sitrep-101-covid-19.pdf?sfvrsn=2ba4e093_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200430-sitrep-101-covid-19.pdf?sfvrsn=2ba4e093_2
https://doi.org/10.1111/j.1542-4774.2011.01015.x
https://doi.org/10.1111/j.1542-4774.2011.01015.x
https://doi.org/10.1016/S1473-3099(20)30120-1
https://doi.org/10.1016/S1473-3099(20)30120-1
https://doi.org/10.1016/j.jebo.2007.08.012
https://doi.org/10.1016/S1090-5138(02)00097-1
https://doi.org/10.1146/annurev-psych-122216-011719
https://doi.org/10.1080/00949658608810963
https://doi.org/10.1093/qje/qjy013
https://ssrn.com/abstract=2725874
https://doi.org/10.1016/j.psychres.2020.113202
https://doi.org/10.1016/j.psychres.2020.113202
https://doi.org/10.1002/(SICI)1099-0771(200001/03)13:1<1::AID-BDM333>3.0.CO;2-S
https://doi.org/10.1002/(SICI)1099-0771(200001/03)13:1<1::AID-BDM333>3.0.CO;2-S
https://doi.org/10.21500/20112084.852
https://doi.org/10.1037/1528-3542.4.1.87
https://doi.org/10.1037/tra0000924
https://doi.org/10.1037/0033-2909.117.1.39
https://doi.org/10.1126/sciadv.1701381
https://doi.org/10.1037/0022-3514.61.3.427
https://doi.org/10.1073/pnas.2012520117
https://doi.org/10.1186/s13293-020-00304-9
https://doi.org/10.1177/1536867X0900900307
https://doi.org/10.1007/s11469-020-00281-5
https://doi.org/10.1016/j.paid.2020.110420
https://doi.org/10.1016/j.paid.2020.110420
https://doi.org/10.1111/j.1539-6924.2008.01040.x
https://doi.org/10.1073/pnas.1313825110


Alsharawy et al. Gender Differences and the Fear of COVID-19 Pandemic

Frontiers in Psychology | www.frontiersin.org 9 August 2021 | Volume 12 | Article 689467

to 2009 (H1N1) pandemic influenza. BMC Infect. Dis. 10, 1–11. doi: 
10.1186/1471-2334-10-296

Inglehart, R. (2004). Human Beliefs and Values: A Cross-Cultural Sourcebook 
Based on the 1999–2002 Values Surveys. eds. R. Inglehart, M.Basáñez, J. 
Díez-Medrano, L. C. J. M. Halman, and  R. Luijkx (México: Siglo XXI).

Jang, W. M., Kim, U.-N., Jang, D. H., Jung, H., Cho, S., Eun, S. J., et al. 
(2020). Influence of trust on two different risk perceptions as an affective 
and cognitive dimension during Middle East respiratory syndrome coronavirus 
(MERS-CoV) outbreak in South Korea: serial cross-sectional surveys. BMJ 
Open 10:e033026. doi: 10.1136/bmjopen-2019-033026

Jin, J.-M., Bai, P., He, W., Wu, F., Liu, X.-F., Han, D.-M., et al. (2020). Gender 
differences in patients with COVID-19: focus on severity and mortality. 
Front. Public Health 8:152. doi: 10.3389/fpubh.2020.00152

Johnson, D. D., and Fowler, J. H. (2011). The evolution of overconfidence. 
Nature 477, 317–320. doi: 10.1038/nature10384

Johnson, D., and Levin, S. (2009). The tragedy of cognition: psychological 
biases and environmental inaction. Curr. Sci., 1593–1603. doi: 10.1038/
nature10384

Johnson, D. D., McDermott, R., Barrett, E. S., Cowden, J., Wrangham, R., 
McIntyre, M. H., et al. (2006). Overconfidence in wargames: experimental 
evidence on expectations, aggression, gender and testosterone. Proc. R. Soc. 
B Biol. Sci. 273, 2513–2520. doi: 10.1098/rspb.2006.3606

Klayman, J., Soll, J. B., Gonzalez-Vallejo, C., and Barlas, S. (1999). Overconfidence: 
it depends on how, what, and whom you  ask. Organ. Behav. Hum. Decis. 
Process. 79, 216–247. doi: 10.1006/obhd.1999.2847

Kok, G., Bartholomew, L. K., Parcel, G. S., Gottlieb, N. H., and Fernández, M. E. 
(2014). Finding theory-and evidence-based alternatives to fear appeals: 
intervention mapping. Int. J. Psychol. 49, 98–107. doi: 10.1002/ijop.12001

Kreuter, M. W., and Wray, R. J. (2003). Tailored and targeted health communication: 
strategies for enhancing information relevance. Am. J. Health Behav. 27, 
S227–S232. doi: 10.5993/ajhb.27.1.s3.6

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

Loewenstein, G. F., Weber, E. U., Hsee, C. K., and Welch, N. (2001). Risk as 
feelings. Psychol. Bull. 127, 267–286. doi: 10.1037/0033-2909.127.2.267

Manski, C. F. (2004). Measuring expectations. Econometrica 72, 1329–1376. 
doi: 10.1111/j.1468-0262.2004.00537.x

Mata, R., Frey, R., Richter, D., Schupp, J., and Hertwig, R. (2018). Risk preference: 
A view from psychology. J. Econ. Perspect. 32, 155–172. doi: 10.1257/jep.32.2.155

Mejia, C., Ticona, D., Rodriguez-Alarcon, J., Campos-Urbina, A., Catay-Medina, J., 
Porta-Quinto, T., et al. (2020). The media and their informative role in the 
face of the coronavirus disease 2019 (COVID-19): validation of fear perception 
and magnitude of the issue (MED-COVID-19). Electron. J. Gen. Med. 
17:em239. doi: 10.29333/ejgm/7946

Milkman, K. L., Patel, M. S., Gandhi, L., Graci, H. N., Gromet, D. M., Ho, H., 
et al. (2021). A megastudy of text-based nudges encouraging patients to 
get vaccinated at an upcoming doctor’s appointment. Proc. Natl. Acad. Sci. 
118:e2101165118. doi: 10.1073/pnas.2101165118

Müller, S., and Rau, H. A. (2021). Economic preferences and compliance in 
the social stress test of the COVID-19 crisis. J. Public Econ. 194:104322. 
doi: 10.1016/j.jpubeco.2020.104322

Neumayer, E., and Plümper, T. (2007). The gendered nature of natural disasters: 
The impact of catastrophic events on the gender gap in life expectancy, 1981–2002. 
Ann. Assoc. Am. Geogr. 97, 551–566. doi: 10.1111/j.1467-8306.2007.00563.x

Niederle, M., and Vesterlund, L. (2007). Do women shy away from competition? 
Do men compete too much? Q. J. Econ. 122, 1067–1101. doi: 10.1162/
qjec.122.3.1067

Park, C. L., Russell, B. S., Fendrich, M., Finkelstein-Fox, L., Hutchison, M., and 
Becker, J. (2020). Americans’ COVID-19 stress, coping, and adherence to CDC 
guidelines. J. Gen. Intern. Med. 35, 2296–2303. doi: 10.1007/s11606-020-05898-9

Peckham, H., de Gruijter, N. M., Raine, C., Radziszewska, A., Ciurtin, C., 
Wedderburn, L. R., et al. (2020). Male sex identified by global COVID-19 

meta-analysis as a risk factor for death and ITU admission. Nat. Commun. 
11, 1–10. doi: 10.1038/s41467-020-19741-6

Pedroni, A., Frey, R., Bruhin, A., Dutilh, G., Hertwig, R., and Rieskamp, J. 
(2017). The risk elicitation puzzle. Nat. Hum. Behav. 1, 803–809. doi: 10.1038/
s41562-017-0219-x

Shah, A. (2020). “ASDOC: Stata module to create high-quality tables in MS 
Word from Stata output,” Statistical Software Components S458466, Boston 
College Department of Economics.

Skagerlund, K., Forsblad, M., Slovic, P., and Västfjäll, D. (2020). The affect 
heuristic and risk perception–stability across elicitation methods and individual 
cognitive abilities. Front. Psychol. 11:970. doi: 10.3389/fpsyg.2020.00970

Slovic, P., Finucane, M. L., Peters, E., and MacGregor, D. G. (2007). The 
affect heuristic. Eur. J. Oper. Res. 177, 1333–1352. doi: 10.1016/j.ejor.2005. 
04.006

Slovic, P., and Peters, E. (2006). Risk perception and affect. Curr. Dir. Psychol. 
Sci. 15, 322–325. doi: 10.1111/j.1467-8721.2006.00461.x

Stolow, J. A., Moses, L. M., Lederer, A. M., and Carter, R. (2020). How fear 
appeal approaches in COVID-19 health communication may be  harming 
the global community. Health Educ. Behav. 47, 531–535. doi: 
10.1177/1090198120935073

Sundblad, E.-L., Biel, A., and Gärling, T. (2007). Cognitive and affective risk 
judgements related to climate change. J. Environ. Psychol. 27, 97–106. doi: 
10.1016/j.jenvp.2007.01.003

Taylor, M. R., Agho, K. E., Stevens, G. J., and Raphael, B. (2008). Factors 
influencing psychological distress during a disease epidemic: data from 
Australia’s first outbreak of equine influenza. BMC Public Health 8, 1–13. 
doi: 10.1186/1471-2458-8-347

Taylor, S., Landry, C. A., Paluszek, M. M., Fergus, T. A., McKay, D., and 
Asmundson, G. J. (2020a). COVID stress syndrome: Concept, structure, 
and correlates. Depress. Anxiety 37, 706–714. doi: 10.1002/da.23071

Taylor, S., Landry, C. A., Paluszek, M. M., Fergus, T. A., McKay, D., and 
Asmundson, G. J. (2020b). Development and initial validation of the 
COVID stress scales. J. Anxiety Disord. 72:102232. doi: 10.1016/j.
janxdis.2020.102232

Van Kleef, G. A. (2009). How emotions regulate social life: The emotions as 
social information (EASI) model. Curr. Dir. Psychol. Sci. 18, 184–188. doi: 
10.1111/j.1467-8721.2009.01633.x

Wagner, G. G., Frick, J. R., and Schupp, J. (2007). “The German Socio-Economic 
Panel Study (SOEP): Scope, Evolution and Enhancements,”  SOEPpapers 
on Multidisciplinary Panel Data Research 1, DIW Berlin, The German 
Socio-Economic Panel (SOEP).

Wiswall, M., and Zafar, B. (2018). Preference for th--e workplace, investment 
in human capital, and gender. Q. J. Econ. 133, 457–507. doi: 10.1093/qje/
qjx035

Yilmaz, V., Cangur, S., and Çelik, H. E. (2005). Sex difference and earthquake 
experience effects on earthquake victims. Personal. Individ. Differ. 39,  
341–348. doi: 10.1016/j.paid.2005.01.014

Conflict of Interest: The authors declare that the research was conducted in 
the absence of any commercial or financial relationships that could be  construed 
as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product that may 
be evaluated in this article, or claim that may be made by its manufacturer, is 
not guaranteed or endorsed by the publisher.

Copyright © 2021 Alsharawy, Spoon, Smith and Ball. This is an open-access 
article  distributed under the terms of the Creative Commons Attribution License 
(CC BY). The use, distribution or reproduction in other forums is permitted, provided 
the original author(s) and the copyright owner(s) are credited and that the original 
publication in this journal is cited, in accordance with accepted academic practice. 
No use, distribution or reproduction is permitted which does not comply with these terms.

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1186/1471-2334-10-296
https://doi.org/10.1136/bmjopen-2019-033026
https://doi.org/10.3389/fpubh.2020.00152
https://doi.org/10.1038/nature10384
https://doi.org/10.1038/nature10384
https://doi.org/10.1038/nature10384
https://doi.org/10.1098/rspb.2006.3606
https://doi.org/10.1006/obhd.1999.2847
https://doi.org/10.1002/ijop.12001
https://doi.org/10.5993/ajhb.27.1.s3.6
https://doi.org/10.1016/j.psychres.2020.112921
https://doi.org/10.1016/j.psychres.2020.112921
https://doi.org/10.1037/0033-2909.127.2.267
https://doi.org/10.1111/j.1468-0262.2004.00537.x
https://doi.org/10.1257/jep.32.2.155
https://doi.org/10.29333/ejgm/7946
https://doi.org/10.1073/pnas.2101165118
https://doi.org/10.1016/j.jpubeco.2020.104322
https://doi.org/10.1111/j.1467-8306.2007.00563.x
https://doi.org/10.1162/qjec.122.3.1067
https://doi.org/10.1162/qjec.122.3.1067
https://doi.org/10.1007/s11606-020-05898-9
https://doi.org/10.1038/s41467-020-19741-6
https://doi.org/10.1038/s41562-017-0219-x
https://doi.org/10.1038/s41562-017-0219-x
https://doi.org/10.3389/fpsyg.2020.00970
https://doi.org/10.1016/j.ejor.2005.04.006
https://doi.org/10.1016/j.ejor.2005.04.006
https://doi.org/10.1111/j.1467-8721.2006.00461.x
https://doi.org/10.1177/1090198120935073
https://doi.org/10.1016/j.jenvp.2007.01.003
https://doi.org/10.1186/1471-2458-8-347
https://doi.org/10.1002/da.23071
https://doi.org/10.1016/j.janxdis.2020.102232
https://doi.org/10.1016/j.janxdis.2020.102232
https://doi.org/10.1111/j.1467-8721.2009.01633.x
https://doi.org/10.1093/qje/qjx035
https://doi.org/10.1093/qje/qjx035
https://doi.org/10.1016/j.paid.2005.01.014
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Gender Differences in Fear and Risk Perception During the COVID-19 Pandemic
	Introduction
	Materials and Methods
	Hypotheses
	Results
	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Supplementary Material

	References

