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Background: The current COVID-19 outbreak is seriously affecting the lives and health of people across the
globe. While gender remains a key determinant of health, attempts to address the gendered dimensions of
health face complex challenges.

Methods: In a cross-sectional study 482 participants (men=237, women=245) completed questionnaires
on precautionary behaviour, perceived knowledge about COVID-19 risk factors, emotional reactions toward
COVID-19 and perceived susceptibility. We examined gender differences in perceived knowledge about COVID-
19 risk factors, healthy behaviours, threat perceptions and emotional responses, as well as the role of gender as
a moderating factor.

Results: Women reported higher levels of precautionary behaviour (t(475)=3.91, p<0.001) and more negative
emotional reactions toward COVID-19 (t(475)=6.07, p<0.001). No gender differences emerged in perceived sus-
ceptibility or knowledge about COVID-19. The multiple regression model is significant and explains 30% of the
variance in precautionary behaviour, which was found to be higher among women and older participants, those
with higher perceived knowledge about COVID-19 risk factors and those with higher emotional reactions. Gen-
der exhibited a significant moderating role in the relationship between perceived knowledge and precautionary
behaviour (B=0.16, SE=0.07, β=0.13, p=0.02, 95% CI 0.03 to 0.30).

Conclusion: Women exhibited higher levels of precautionary behaviour and emotional responses.

Keywords: COVID-19, emotional reactions, gender differences, perceived knowledge about COVID-19 risk factors, perceived suscep-
tibility, precautionary behaviour.

Introduction
The novel coronavirus, 2019-nCoV, first emerged as a human
pathogen in the city of Wuhan in China’s Hubei province.1–3
Compared with severe acute respiratory syndrome (SARS)-CoV,
2019-nCoV appears to be more readily transmitted from human
to human. On 20 January 2020, after the disease had spread to
multiple countries, the WHO declared a Public Health Emergency
of International Concern (PHEIC),4 the sixth PHEIC to be declared
under International Health Regulations.
The first Israeli was diagnosed with COVID-19 in February

2020. Since then, 200 000 Israelis have been diagnosed with the
virus and >1000 people have died. The Israel Ministry of Health
began releasing guidelines determining a new daily routine for
the public. Like other countries, since the onset of the epidemic,

Israel has implemented diverse containment measures, includ-
ing quarantine.5,6
Recognising the extent to which a disease outbreak differen-

tially affects women and men is fundamental for understand-
ing the primary and secondary effects of a health emergency
on different individuals and communities and for creating effec-
tive and equitable policies and interventions. Although gender-
disaggregated data for COVID-19 so far show equal numbers of
cases for men and women, there seem to be gender differences
in mortality and vulnerability to the disease.7 For example, the
death rate in China was 2.8% in men compared with 1.7% in
women (n=44 000 people).2,8 Emerging evidence suggests that
more men than women are dying, conceivably due to gender-
based immunological or gendered differences such as smoking
patterns and prevalence.9,10
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Research on COVID-19 is still in its infancy. Empirical evidence
reveals gender differences in the general population regarding
perceived knowledge about COVID-19 risk factors, responses to
prevention guidelines and emotional responses to the situation.
A study from China conducted during the COVID-19 pandemic
showed that women were better informed about the disease
than men and complied more with official guidelines, such as
wearing masks and avoiding public spaces.11 In a study that in-
vestigated behavioural patterns and attitudes related to SARS
prevention among 839 Hong Kong adults,12 up to 67.3% of male
and 78.8% of female respondents reported wearing masks in
public places in Hong Kong all or most of the time during the
2 wk preceding the study. Eight studies that reviewed evidence
of handwashing compliance in community settings during the
SARS outbreak found significant gender differences in handwash-
ing compliance, with women being more compliant than men.13
Individuals who feel especially vulnerable to infectious dis-

eases often exaggerate their responses in the form of disgust,
negative perceptions and avoidance of those they perceive as
a threat to their health.14,15 Comparisons between men and
women reveal differences in the prevalence of several infec-
tious diseases and different immunological responses. One study
showed that perceived infectability decreases up to the age of
50 y then increases among women from that age onward. Gen-
der differences are only significant in younger participants, with
women scoring higher on perceived vulnerability than men.16
Women’s greater perceived vulnerability to diseasemay be based
on the history of developmental psychology and on current expo-
sure to disease threat.17
Female gender has been identified as the most potent pre-

dictor of anxiety, fear and stress during the current pandemic,18
with levels of anxiety disorder three times higher among women
than among men.19 This gender bias is supported by evidence of
gender differences in stress response systems. Moreover, women
also appear to be more susceptible to social isolation.20 Among
the gender-related factors are the predominant roles played by
women as family caregivers and as frontline healthcare work-
ers.21 For example, Thelwall and Thelwall22 analysed tweets
about COVID-19 during 10–23 March 2020. The results show
that women are more likely to tweet about the virus in the con-
text of family, social distancing and healthcare, whereas men
are more likely to tweet about sports cancellations, the global
spread of the virus and political reactions. During the SARS out-
break, more women than men sought out psychological coun-
selling and these consultations focused mainly on emotional
issues.23
Overall, research suggests that while COVID-19 infects almost

an equal number of men and women, women appear to be less
likely to die from the virus thanmen. Nevertheless, studies on pre-
vious epidemics show that the psychological responses ofwomen
are more severe.
The objectives of the current study are: (1) to examine gender

differences in perceived knowledge about COVID-19 risk factors,
healthy behaviours (washing hands, use of masks), threat per-
ceptions (perceived chances of contracting the virus) and emo-
tional responses; and (2) to examine the role of gender as a factor
moderating between perceived knowledge about the virus on the
one hand and precautionary behaviours, perceived susceptibility
and emotional responses on the other.

Methods
Procedure and participants
This study was a cross-sectional online survey conducted in Is-
rael. The questionnaires were administered through the Qualtrics
online platform (www.qualtrics.com). A total of 482 Israeli
respondents aged 18–65 y visited the online survey during
12–21 March 2020. Participants (men=237; women=245) were
recruited via social media (e.g. Facebook). To be included in the
study, participants had to be aged >18 y and Hebrew speakers.

Measures
Precautionary behaviour was measured by four items written by
authors consistent with the precautionary guidelines issued by
the Israeli Health Ministry. Scale validity was assessed by ex-
pert validity, a form of content validity. The scale was reviewed
by a panel of four expert physicians. The aim of expert validity
was to eliminate totally irrelevant items from the instrument and
to rephrase or reword items related to the measured construct
where necessary.24 Participants were asked to indicate how often
they adopted various precautionary behaviours on a five-point
scale ranging from ‘1=not at all’ to ‘5=very often’. A compos-
ite index of the average of all items was created, with a higher
score indicating that participants exhibit more precautionary be-
haviours. Sample items include washing hands with soap and
water or alcohol-based rub, facial covering, social/physical dis-
tancing (maintaining a 2 m distance between people in public
spaces) and avoiding crowds, avoiding close contact with peo-
ple with symptoms such as coughing or sneezing, refraining from
shaking hands and covering mouth and nose when coughing or
sneezing. The index exhibited strong internal consistency (Cron-
bach’s α=0.76).
Perceived knowledge about COVID-19 risk factors was mea-

sured using a six-item COVID-19 risk factors knowledge24 test
that assessed symptoms, diagnosis, risk factors, means of in-
fection, ways to protect oneself from COVID-19 infection and
knowledge about how to refer an individual suspected to have
COVID-19 for further care. The validity of the scale was assessed
by expert validity, as detailed in the above section on precau-
tionary behaviour. Answers were rated on a five-point Likert-type
scale ranging from ‘1=don’t know anything’ to ‘5=know very
much’. A composite index of the average of all items was cre-
ated, with a higher score indicating higher levels of knowledge
about COVID-19 risk factors. The index exhibited strong internal
consistency (Cronbach’s α=0.83).
Emotional reactions to COVID-19 were assessed based on

previous studies conducted among the lay public25 by means
of three questions concerning stress, fear and worry deriving
from COVID-1924 (e.g. ‘How much do you worry about COVID-
19?’). Answers were rated on a five-point Likert-type scale, rang-
ing from ‘1=not at all’ to ‘5=very much’. A composite index of
the average of all items was created, with a higher score in-
dicating higher levels of negative emotional reactions toward
COVID-19. The index exhibited strong internal consistency (Cron-
bach’s α=0.94).
Perceived susceptibility is a one-item measure used to assess

participants’ evaluation of their likelihood of being infected by the

556

http://www.qualtrics.com


International Health

Table 1. Participants’ characteristics by gender (N = 482)

Sociodemographic characteristics Men (N = 237) Women (N = 245)

Mean age (SD), range (y) 42.20 (12.39), 18–65 42.34 (11.84), 18–65 t(475) = −0.12
Mean number of years of education (SD), range 16.24 (3.55), 10–28 16.13 (2.84), 10–28 t(417.94) = 0.35
Marital status (%) Z = 0.49

Married 160 (67.5%) 167 (69.6%) (married vs others)
Divorced 11 (4.6%) 15 (6.3%)
Widow 0 (0.0%) 1 (0.4%)
Single 58 (24.5%) 51 (21.3%)
Other 8 (3.4%) 6 (2.5%)

Mean number of children (SD), range 2.09 (1.43),0–7 2.01 (1.19),0–5 t(406.24) = 0.56
Health problems (%) Z = 0.22

Yes 29 (12.2%) 31(12.9%)
No 208 (87.8%) 209 (87.1%)

Health status (%) χ2(2) = 1.32
good 206 (86.9%) 202 (84.2%)
fair 29 (12.2%) 37 (15.4%)
poor 2 (0.8%) 1 (0.4%)

Resources to make easier to cope with COVID-19 (%) χ2(4) = 3.17
More information regarding COVID-19 52 (23.0%) 52 (22.7%)
Professional support 36 (15.9%) 39 (17.0%)
Non-professional support (friends and family) 17 (7.5%) 21 (9.2%)
Working from home 75 (33.2%) 84 (36.7%)
Other 46 (20.4%) 33 (14.4%)

virus.24 ‘How likely do you think it is that you will be infected by
COVID-19?’ Answers were rated on a five-point Likert-type scale,
ranging from ‘1=not at all likely’ to ‘5=very likely’.
Sociodemographic variables included gender, age, years of ed-

ucation, marital status (married/divorced/widow/single/other),
number of children, profession, medical problems (yes/no),
health status (bad/reasonable/good), home isolation since the
COVID-19 outbreak (yes/no) and resources that can make it eas-
ier to cope with COVID-19 (more information regarding COVID-
19/professional support/non-professional support/working from
home/other).

Statistical analyses
Data were analysed using SPSS version 25 (IBM, Armonk, NY,
USA). Gender differences regarding the demographic and study
variables were examined using χ2 tests, Z tests for indepen-
dent proportions and t-tests for independent samples, in ac-
cordance with the scale of the variables. Pearson and point bi-
serial correlations were calculated to assess the associations
between the research variables. A multiple hierarchical regres-
sion was calculated to assess the contribution of the study
variables to precautionary behaviour. The moderating role of
gender was analysed with Hayes’s PROCESS macro,26 model 1.
All continuous variables were standardised. Bootstrapping was
used, with 1000 resamples of the data and 95% bias-
corrected confidence intervals. Confidence intervals that do
not include zero mean effects were significant at the p=0.05
level.

Results
Table 1 depicts the background details by group. The sample in-
cluded 482 respondents, 50% men and 50% women. The par-
ticipants’ mean age was 42.27 (range 18–65, SD=12.10) y, with
no gender difference. Their average education was 16.19 (range
10–28, SD=3.22) y, with no gender difference. Most of the par-
ticipants in both groups were married (about 69%), had about
two children on average, had no health problems (about 87%)
and reported being in good health (about 85%), with no gender
difference.
With respect to resources participants believed would help

them cope with COVID-19, both men and women reported being
interested in working from home (about 35%) and in receiving
more information about the virus (about 23%), with no gender
difference.
As depicted in Table 2, among both men and women, the

mean levels of perceived susceptibility were moderate and per-
ceived knowledge about COVID-19 risk factors was moderate-
high, both with no gender difference. Women scored higher than
men on both precautionary behaviour and emotional reactions.
Moderate and significant positive Pearson correlations

emerged between perceived knowledge about COVID-19 risk
factors and precautionary behaviour, between emotional re-
actions and precautionary behaviour and between perceived
susceptibility and emotional reactions. That is, greater perceived
knowledge about COVID-19 risk factors was related to higher
precautionary behaviour, higher emotional reactions were re-
lated to higher precautionary behaviour and greater perceived
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Table 2. Independent t-tests for the study variables by gender (N = 482)

Women (N = 245) Men (N = 237)

M SD M SD t(df) d

Precautionary behaviour 3.80 0.79 3.50 0.88 3.91 (475)*** 0.36
Perceived knowledge about COVID-19 3.72 0.74 3.66 0.71 0.81 (475) 0.07
Perceived susceptibility 2.61 0.94 2.55 0.96 0.70 (409) 0.07
Emotional reactions 3.33 1.13 2.71 1.08 6.07 (475)*** 0.56

***p < 0.001, range 1–5.

Table 3. Means, standard deviations, ranges and Pearson correlations for the study variables (N = 482)

Variables 1 2 3 4 5

1. Gender -
2. Precautionary behaviour −0.18*** -
3. Perceived knowledge about COVID-19 risk factors −0.04 0.40*** -
4. Perceived susceptibility −0.04 0.08 0.07 -
5. Emotional reactions −0.27*** 0.31*** 0.01 0.30*** -
Mean 3.64 3.69 2.58 3.02
SD 0.85 0.73 0.95 1.15
Possible range 1–5 1–5 1–5 1–5
Actual range 1–5 1–5 1–5 1–5

***p < 0.001, for gender (1:men, 0:women), point bi-serial correlation.

susceptibility was related to higher emotional reactions. Gender
exhibited a negative relationship to precautionary behaviour
and emotional reactions (point bi-serial correlations), such that
women’s scores were higher than men’s (Table 3).
A multiple regression was calculated for precautionary be-

haviour as the dependent variable, with gender (1:male,
0:female), perceived knowledge about COVID-19 risk factors, per-
ceived susceptibility and emotional reactions as independent
variables. Age exhibited a significant correlation with precaution-
ary behaviour (r=0.25, p<0.001) and was thus controlled for. The
results in Table 4 show that the regression model is significant,
explaining 30% of the variance in precautionary behaviour. Pre-
cautionary behaviour was found to be higher among women and
older participants, those with higher perceived knowledge about
COVID-19 risk factors and those with higher emotional reactions.
The possibility that gender moderates the relationship be-

tween perceived knowledge about COVID-19 risk factors, per-
ceived susceptibility, emotional reactions and precautionary be-
haviour was assessed with the Hayes26 process macro. That is,
perceived knowledge about COVID-19 risk factors, perceived sus-
ceptibility and emotional reactions were defined as the indepen-
dent variables, gender as the moderator and precautionary be-
haviour as the dependent variable. Age was controlled for.
The moderating role of gender was found to be significant

in the relationship between perceived knowledge about COVID-
19 risk factors and precautionary behaviour (B=0.16, SE=0.07,

Table 4. Multiple hierarchical regression for precautionary be-
haviour (N=482)

B SE β Adj. R2

Step 1 0.10***
Gender −0.35 0.08 −0.20***
Age 0.02 0.01 0.24***
Step 2 0.30***
Gender −0.17 0.07 −0.10*
Age 0.01 0.01 0.21***
Perceived knowledge about
COVID-19

0.39 0.05 0.34***

Perceived susceptibility −0.04 0.04 −0.05
Emotional reactions 0.25 0.03 0.34***

*p < 0.05, **p < 0.01, ***p < 0.001. F(5, 405) = 36.08, p < 0.001.

β=0.13, p=0.02, 95% CI 0.03 to 0.30). When men and women
perceived that their knowledge about COVID-19 risk factors was
high, they exhibited similar precautionary behaviours. By con-
trast, when men and women perceived that their knowledge
about COVID-19 risk factors was low, women showed more pre-
cautionary behaviours thanmen (Figure 1). Genderwas not found
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Figure 1. Gender as a moderating variable between perceived knowledge and precautionary behavior.

to moderate the relationship between either perceived suscepti-
bility or emotional reactions and precautionary behaviour.

Discussion
This study examined gender differences in perceived knowledge
of COVID-19 risk factors, perceived susceptibility, emotional re-
sponses and health behaviour among 482 men and women
from the general public in Israel. A significant gender difference
emerged for precautionary behaviour and emotional responses,
with women reporting higher levels on each of these mea-
sures. Nevertheless, no gender differences emerged in extent
of perceived susceptibility or extent of perceived knowledge of
COVID-19 risk factors. The moderating role of gender was found
to be significant in the relationship between perceived knowledge
of COVID-19 risk factors and precautionary behaviour.
This study found thatwomen report higher levels of preventive

behaviour than men. This is in line with previous studies in which
women reported higher levels of preventive behaviour regarding
COVID-19 than men.27–29 In a study in the UK among 2459 par-
ticipants, men expressed lower intentions than women to wear a
face covering, a finding that can be partly explained by the fact
that men believe more strongly than women that they will be
relatively unaffected by the disease.30 These gender differences
may suggest that women believe that by being more careful and
concerned they can reduce the risk of being severely affected by
COVID-19.31 In the current study, women report higher levels of
emotional reactions to COVID-19.
Gender has been found to be one of the strongest and most

consistent predictors of fear of crime and trauma. Women are
more afraid of crime than men, although men are more likely
than women to be the victim of a crime.32,33 One possible expla-
nation for the findings of this study regarding the higher levels of
health behaviours and emotional responses among women can
be found in the context of other virus outbreaks. During the Ebola
outbreak, women experienced changes in their traditional roles
at home and at work, along with uncertainty about their lives
and their families. These feelings were particularly high among
pregnant women.34 Evidence from the Zika virus outbreak points

to deleterious effects on women’s well-being, primarily due to
problems in gaining access to health services.12 In a study among
parents of children with the Zika virus, gender predicted parents’
mental health, with mothers tending to present higher levels of
depression and anxiety than fathers.35 A recent study among the
Chinese public36 suggests that perceived severity of COVID-19
may have a negative main effect on mental health outcomes.
Another possible explanation for the high levels of emotional

responses among women is related to the nature of COVID-19.
Part of the necessary response to the COVID-19 outbreak entails
limiting social contact, particularly with those who exhibit symp-
toms or are at increased risk of contracting the virus. While self-
isolation can help contain and control the spread of infectious dis-
eases, isolation also has major negative psychological effects.37
Womenmay havemore troublewith isolation thanmen andmay
need more support.18 They may also express more anxiety and
concern about their children and their family, leading them to
adopt more healthy behaviours.11
It should be noted that the data for this study were collected

in March 2020, when the epidemic first broke out in Israel. This
timing may explain the high level of emotional distress. It is im-
portant to examine emotional responses at other time points to
determine whether people became accustomed to the situation
or whether their emotional responses became exacerbated.
The current study found no gender differences regarding per-

ceived knowledge about COVID-19 risk factors. This finding is
supported by studies in Malaysia and Pakistan among public or
healthcare workers that found no gender differences regarding
perceived knowledge about COVID-19 risk factors.38,39 The same
is true in previous studies, for example, those focusing on Ebola,
AIDS and pandemic influenza.40–43 Studies in Singapore and in
Beijing that examined knowledge about the SARS virus also did
not find any differences between men and women.44,45 The fact
that the current study found no gender differences regarding per-
ceived knowledge about COVID-19 risk factors may be attributed
to the intensive public health education campaign in Israel. Note
that the participants of this study had a high average level of ed-
ucation. Thus, level of perceived knowledge may have differed
among other socioeconomic groups. This topic should be exam-
ined in different population groups.
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Although no gender differences regarding knowledge
emerged, the moderating role of gender was found signifi-
cant in the relationship between perceived knowledge and
precautionary behaviour. Human behaviour and knowledge
assessment during the crisis are critical in the overall efforts to
contain the outbreak. Timely and large-scale dissemination of
information about how to prevent and control COVID-19 aimed
at the entire public through various mass media is important
to keep residents well informed of preventive measures and
progress in controlling the infection, thus empowering their
ability to adopt health behaviour measures.
The present results are cross-sectional and thus cannot ex-

plain the causes either of knowledge or of behaviour. Neverthe-
less, they do suggest that even although women and men were
equally exposed to information and guidelines, womenmay have
beenmore responsive to the guidelines andweremoremotivated
to act and comply. The behaviour of the general public is impor-
tant to keep the spread of this deadly virus in check in developing
countries.6,46

Limitations
This study has a number of limitations. Its main limitation is its
cross-sectional design. As a result, conclusions about directional-
ity or causality in the relationships should be treated with cau-
tion. A second limitation is that the present study is based on
participants’ self-report questionnaires. Because the data were
collected from social networks, we cannot assess the rate of re-
sponse. Nevertheless, the online recruitment method helped us
collect data from a diverse sample within a short time, given the
restrictions on physical mobility due to the lockdown. People re-
sponded online and the mean number of years of education was
relatively high. As the virus spreads across the globe, the current
findings have the potential to be useful for further research.
In conclusion, responses to COVID-19 are marked by gen-

der differences, with women reporting higher levels of precau-
tionary behaviour and emotional reactions to COVID-19 than
men. No gender differences emerged in perceived knowledge
about COVID-19 risk factors. These findings are important in un-
derstanding the behaviour of the general public in coping with
COVID-19 as well as in understanding gender differences in pub-
lic health. We recommend extending this investigation through
data sampling at different points in time as the virus spreads to
other countries.
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