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Abstract

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection produces more
severe symptoms and a higher mortality in men than in women. The role of biological sex in
the immune response to SARS-CoV-2 is believed to explain this sex disparity. However, the
contribution of gender factors that influence health protective behaviors and therefore

health outcomes, remains poorly explored.

Methods

We assessed the contributions of gender in attitudes towards the COVID-19 pandemic,
using a hypothetical influenza pandemic data from the 2014 Taiwan Social Change Survey.
Participants were selected through a stratified, three-stage probability proportional-to-size
sampling from across the nation, to fill in questionnaires that asked about their perception of

the hypothetical pandemic, and intention to adopt health protective behaviors.

Results

A total of 1,990 participants (median age 45.92 years, 49% women) were included.
Significant gender disparities (p<0.001) were observed. The risk perception of pandemic
(OR=1.28, 95% CI=1.21-1.35, p<0.001), older age (1.06, 95%=1.05-1.07, p<0.001), female
gender (OR = 1.18, 95% CI = 1.09111.27, p<0.001), higher education (OR=1.10, 95%
ClI=1.06-1.13, p<0.001), and larger family size (OR=1.09, 95% CI=1.06-1.15, p<0.001)
were positively associated with health protective behaviors. The risk perception of
pandemic (OR=1.25, 95% CI=1.15-1.36), higher education (OR=1.07, 95% CI=1.02-1.13,
p<0.05), being married (OR=1.17, 95% CI=1.01-1.36, p<0.05), and larger family size
(OR=1.33, 95% CI=1.25-1.42, p<0.001), were positively associated with intention to receive
a vaccine. However, female gender was negatively associated with intention to receive a
vaccine (OR=0.85, 95% CI1=0.75-0.90, p<0.01) and to comply with contact-tracing
(OR=0.95, 95% CI=0.90-1.00, p<0.05) compared to men. Living with children was also
negatively associated with intention to receive vaccines (OR=0.77, 95% CI=0.66-0.90,
p<0.001).

Conclusion
This study unveils gender differences in risk perception, health protective behaviors,

vaccine hesitancy, and compliance with contact-tracing using a hypothetical viral pandemic.
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Gender-specific health education raising awareness of health protective behaviors may be

beneficial to prevent future pandemics.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has caused a global
pandemic of coronavirus disease 2019 (COVID-19). Studies across multiple countries have
indicated that men present with more severe disease and mortality than women.! As of
December, 2020, men accounted for 58 percent of total deaths from COVID-19 globally.?
To explain this sex disparity, the role of sex differences in expression of angiotensin-
converting enzyme-2 receptor (the entry receptor for SARS-CoV-2), and in immune
responses have been proposed.® This sex disparity could also be driven in some parts of
the world by social and behavioral determinants, such as higher tendency to tobacco and
alcohol use in men compared to women*, and differences between men and women in

perception and respond to all sorts of risks.’

There is a paucity of studies incorporating gender constructs in public health. Sex is
characterized by genetics, biological, and physiological traits; while gender, according to
the Global Health 50/50 definition, refers to socially constructed norms that impose and
determine roles, relationships, and positional power in society.® In particular, the gender
role theory proposes that individuals undergo gender socialization, during which role
expectations are produced by agents of socialization, such as family, work environment,
and cultural environment. For example, women’s greater sensitivity to and lower tolerance
to risk may be culturally constructed, and as a consequence a preexisting gender disparity

in health-related behaviors could be amplified during a pandemic.

Studies have suggested that sex- and gender are interacting to produce disparities in
COVID-19 vulnerability. The initial public health response to COVID-19 involved the
promotion of health-protective behaviors, such as home quarantine or mask-wearing.” A
previous meta-analysis studying the response to respiratory virus epidemics and
pandemics reported that women were 50% more likely than men to practice protecting
behaviors, such as mask-wearing®. In the early stage of the COVID-19 pandemic, a
Japanese study reported that women more frequently practiced social distancing, while
men were less likely to adopt preventive strategies®. Further, evidence indicates that men
exhibit a lower influenza risk perception in the working environment and in clinics than
women'®. Overall, women exhibiting greater health-protective behaviors towards viral
infections than men may be attributed to their comparatively higher health-related risk

perception, for women more frequently serve as care providers in a family.'* In Taiwan, the
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perception and behavioral responses to contagious diseases, such as COVID-19, including
mask wearing, implementing social distancing, contact-tracing and vaccination, have played

a vital role in the successful reduction in disease transmission.*?

The purpose of this study was to evaluate the impact of gender on health-related risk
perception and health protective behaviors against a hypothetical influenza pandemic, by
analyzing the data from a large-scale nationwide survey. The aims were twofold, i.e., to
investigate the characteristics of risk perception and behavioral responses to infectious
diseases, and to examine effects of gender and caring responsibility on health protective
behaviors.

Methods

Participants and Data Collection Procedures

The data used in this study were obtained from the 2014_Taiwan Social Change Survey
(TSCS),*™ a large-scale longitudinal study that tracks the long-term trends of political,
economic, social, and cultural changes through national representative survey data
collected jointly by the Institute of Sociology and the Centre for Survey Research of
Academia Sinica. Respondent was randomly selected by methods of clustering and
systematic sampling. Specifically, the 358 townships and cities were separated into seven
clusters. The number of target respondents was estimated according to the size of
populations in the townships and cities as the primary sampling unit and then in villages
and down to individuals. Sampling was weighted by sex, age, urban setting, and education
to match the characteristics of the general population of Taiwan.'® Responses were
recorded in face-to-face interviews by trained interviewers. Follow-up interviews were done
by telephone with a random sample of participants to assess validity of the data. One

principal investigator trained all interviewers on the health section.

Assessment of Risk Perception and Health Protective Behaviors

Questionnaire was developed based on existing questionnaire used in studies on risk
perception and precautionary behaviors of the general public during outbreaks of SARS
and Avian Influenza. **** The questionnaire was based on an integrated model to explain
health behaviors, including constructs from the Protection Motivation Theory™® and the
Health Belief Model.'” Risk perception is specified as a combination of perceived severity (a

person's belief on how serious contracting the illness would be for him/her) and perceived
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vulnerability (a person's perception of the chance that he/she will contract the disease). The
Protection Motivation Theory includes another two key constructs, namely response
efficacy (a person's belief in the effectiveness of the preventive measure) and self-efficacy
(a person's level of confidence in his/her ability to perform the preventive measure).
Therefore, participants were asked about preventive measures against the new influenza to

measure their health protective behaviors.

All items of the questionnaire (Table 1) were rated on a 5L/point Likert scale, ranging from 1
(definitely no) to 5 (definitely yes). The total sample size was 2,005, with a response rate of
53%. This study included 1,990 respondents, with no missing data for any of the study
variables. Written informed consent was obtained from each respondent. The ethics
committees/institutional review boards of the Academia Sinica, Taiwan approved this study

and the consent procedure.

Statistical Analysis

To compare participants’ characteristics by gender, we used chi-square test (Fisher’s exact
test when appropriate) for categorical variables and two tailed t test for continuous
variables. The preliminary internal structure of questionnaire was explored by using
exploratory factor analysis (EFA), a statistical technique to detect common factors of
multiple items.'®Bartlett’s test of sphericity and the Kaiser-Meyer-Olkin measure of sampling
adequacy were used to examine whether the correlations of nine items were suitable for
exploratory factor analysis. EFA with oblimax rotation was executed, and numbers of

factors were decided according to eigenvalues (>1) and Cattell's scree test.*®

Variables were then grouped into different dimensions according to the factors found
through analysis. Each dimension was treated as a dependent variable for multivariate
analysis to examine the difference between men and women. Different adjusted models of
socioeconomic demographic factors were derived to examine the interaction effect between
these dimensions and health behaviors (i.e., marital status, living condition such as living
with parents or/and children, self-related health condition including status of happiness,
satisfaction of life, physical health, and education level). Gender stratified analysis was also

performed separately. All model-based results are presented with 95% confidence intervals.

Results


https://doi.org/10.1101/2021.04.14.21255448
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2021.04.14.21255448; this version posted April 20, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

The demographic characteristics of the participants are presented in Table 2. There were
1990 adults aged between 18 and 85 years included in the study. Mean age of the cohort
was 45.92 years. The proportion of men and women was equally distributed (50.95% vs
49.05%). More than half the respondents were married or cohabiting (60.90%), with 30.8%
aged 20-39 years. Nearly half the respondents were college graduates (45.5%).
Socioeconomic characteristics such as marital status, education level, income, self-rated
health status and happiness, were significantly different between men and women
(p<0.001). More women remained widowed (Mean (SD) =102 (10.5)) than men (Mean (SD)
=16 (1.6)). Men had higher income (27.22% earned more than NT$50000) than women
(12.5% earned more than NT$50000). Men also had higher educational attainment than
women, with 35.2% versus 29.3% holding university degrees. 2.1% of men and 8.1% of
women had no formal schooling. Women reported higher happiness (Mean (SD)=2.87
(0.90)) but poorer physical health status (Mean (SD)=1.99 (0.95)) than men (Mean
(SD)=2.68 (1.01) and 2.23 (0.90) respectively).

Mean score and correlations of each item was presented in Supplementary Table 1.
Taiwanese generally showed high intention to adopt preventive measures (mean score >4
in mask wearing, hand wash, and avoidance of public places). The correlations of eight
items about risk perception of respondents indicated suitability for EFA (x? = 2168.56, df =
45, p < 0.001; coefficient of Kaiser-Meyer-Olkin = 0.2521114) (Supplementary Table 1).
The EFA of the 9-item questionnaire identified three factors that explained 84.81% of the
variance in the data. The rotated factor loadings of structure matrix determined the factor
that had the most influence on each variable (Table 3). For example, wearing a face mask
(0.78), washing hands (0.75), avoidance of public places (0.73), and sanitization (0.63)
showed large positive loadings on factor 1, so we confirmed that this factor described

“health protective behavior”. The cut-off value was 0.30.

A four-factor model was chosen as the best analytical dimension based on the factor
loadings. The first factor was labeled as “health protective behavior”, which entailed the
extent of wearing face masks, washing hands, avoidance of public places, and sanitization.
The second factor was labeled as “compliance to contact-tracing”, which incorporated the
intention to be quarantined and reveal information to others. The third factor was labelled as
“health-related risk perception”, which incorporated perceived susceptibility and perceived

severity. Intent to receive vaccination was considered a single factor for further survey.
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Figure 1 lists results of the adjusted logistic regression models for factors associated with
risk perception, health protective behaviors, intention to receive vaccination, and

compliance to contact-tracing, respectively.

Risk perception. Overall, female gender was associated with higher odds of risk
perception (OR=1.06, 95% CI=1.00-1.12, p<0.05) compared to male gender. Interestingly,
self-rated health (OR=1.06, 95% CI=1.00-1.12, p<0.05) and self-rated happiness (OR=0.96,
95% Cl1=0.93-0.99, p<0.05) were associated with decreased odds of risk perception
(Fig.1A). When stratified by gender, only self-rated health was independently associated

with decreased odds of risk perception in both women and men (Fig.1A).

Health protective behaviors. Women (OR =1.18, 95% CIl = 1.091/1.27, p<0.001),
respondents with higher risk perception (OR=1.28, 95% CI=1.21-1.35, p<0.001), older
respondents (1.06, 95%=1.04-1.07, p<0.001), respondents with higher education level
(OR=1.10, 95% CI=1.06-1.13, p<0.001), and those who lived with household members
(OR=1.09, 95% CI=1.05-1.13, p<0.001) were more likely to engage in health protective
behaviors (Fig.1B). When data was stratified by gender, age and education level were still
independent predictors of health protective behavior in both genders (Fig.1B). However,
number of household members was an independent predictor of health protective behavior
among men only (OR=1.12, 95% CI=1.06-1.18, p<0.0001) (Fig.1B).

Intention to receive vaccination. Respondents who exhibited high risk perception
(OR=1.27, 95% CI=1.16-1.39, p<0.001), respondents with higher education (OR=1.07, 95%
Cl=1.02-1.13, p<0.05), married respondents (OR=1.17, 95% CI=1.01-1.36, p<0.05) and
respondents with household members (OR=1.33, 95% CIl=1.25-1.42, p<0.001) were more
likely to exhibit intention to receive vaccination (Fig.1C). Surprisingly, female gender was
associated with a decreased intention to receive vaccination (OR=0.83, 95% CI=0.74-0.93,
p<0.01) compared to male gender. Similarly, living with children was associated with a
decreased intention to receive vaccination (OR=0.77, 95% CI=0.66-0.90, p<0.001)

(Fig.1C). Similar results were observed when data was stratified by gender (Fig.1C).

Compliance with contact-tracing. Female gender was associated with decreased odds of
compliance with contact-tracing compared to male gender (OR=0.95, 95% CI=0.90-1.00,
p<0.05) (Fig.1D). Older respondents (OR=1.02, 95% CI=1.01-1.03, p<0.001), respondents
who lived household members (OR=1.03, 95% Cl=1.01-1.07, p<0.05), and respondents
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exhibiting higher self-rated happiness (OR=1.03, 95% CI=1.00-1.06, p<0.05) expressed
higher compliance to contact-tracing compared to their counterparts (Fig.1D). When data
was stratified by gender, risk perception (OR=1.15, 95% CI=1.09-1.22, p<0.001) and self-
rated happiness (OR=1.07, 95% CI=0.99-1.11, p<0.001) remained as independent
predictors of compliance with contact-tracing in women but not in men (Fig.1D). The
association between existence of household members and compliance to contact-tracing
remained significant in men only (OR=1.04, 95% CI=1.00-1.08, p<0.05).

Discussion
This study highlights gender disparities in demographic characteristics, health status, as
well as adherence to risk perception, and health protective behaviors in a national sample

from Taiwan.

The first finding, is that women exhibited a higher perception the of pandemic risk than
men. Women were also more likely to adopt health protective behaviors, such as wearing
face masks, washing hands, avoiding public places, and practicing sanitization compared to
men. Our results are consistent with previous studies reporting that gender influences
health behaviors, with women exhibiting higher tendency to adopt new health protective
behaviors.**° Studies from Hong Kong reported that women declared a higher frequency

of face mask wearing than men in compulsory situations, such as visiting clinics during flu
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seasons, and when presenting respiratory symptoms.*?* Published reports during the
COVID-19 pandemic also found that age, income, education, and especially gender affect
mask-wearing behavior. ****?°> Women wore masks more often than men,** probably
because masks were perceived as a sign of weakness among some men, as suggested by
previous work in the United States.? Our findings indicate that women displayed higher
level of risk perception and knowledge of preventive measures than men.”> Women may be
more likely to protect themselves and others by wearing a mask because they handle the
majority of caregiving within families®’, or because of awareness of the preexisting gender

inequalities in access to health care that have been further amplified due to the pandemic.?

The second finding is that, surprisingly, despite being more likely to adopt health protective
behaviors, women, and individual living with children (who were equally distributed across
genders) exhibited increased hesitancy to receive vaccination. This observation is
consistent with the previous observation that women are more likely to exhibit COVID-19
vaccine hesitancy compared to men.?=° One possible explanation is that women in our
study had lower household income than men. Thus, the vaccine acceptability may be lower
among these women, if they had perceived the vaccination as an additional expense.®*
Further, women reported lower intention to disclose contact-tracing and to practice home
guarantine than men . This may be explained by women'’s fear of being discriminated

towards infectious disease, which could prevent them from seeking help and medical care.
33

In subgroup analysis, we observed that living with household members was a predictor of
health protective behaviors in men only. However, the positive relationship between living
with household members and intention to receive vaccination was observed in both men
and women. Respondents bearing family caring responsibilities may explicitly link their
fears of the pandemic and their obligations to their household members, and in turn show

greater adherence to health protective behaviors.*

Our findings may contribute to public health strategies in several ways. First, our research
highlights characteristics that may predict compliance to health preventive measures,
allowing risk communications to be targeted. In men, interventions should focus on
increasing mask-wearing behavior and the importance of adopting nonpharmaceutical

preventive measures to protect family members.** In women, individual with children,
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individuals with lower education level, and individuals who are single or living alone,
strategies should focus on decreasing vaccine hesitancy. Finally, women, the elderly, and
those living alone, should benefit from education on the importance of contact-tracing and

home quarantine that have proven efficient in controlling COVID-19 transmission.*

The findings of this study should be considered in the context of certain limitations. First,
the study population only included participants from Taiwan, and the findings may not be
generalizable to other populations. However, the three stage random sampling procedures,
face-to-face interviews and validation of TSCS provided a valuable insight into the whole
population residing in Taiwan.*® Second, the measurement of household members relied on
participants’ characteristics and the questionnaire did not measure the relationship between
gender and family, such as by asking men and women separately about whether they felt

worried about the effect of pandemic on their household members.

Conclusion

Our study reveals gender differences in health protective behaviors and vaccine hesitancy.
An appreciation of how socio-economic background and gender are influencing health
protective behavior could have important implications for public health management and

mitigation strategies for future viral pandemics.
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Table 1. Questions of health-related risk perception and health protective behaviors

during a hypothetical pandemic

Given scenario: Influenza pandemics are outbreaks that affect a large proportion of
the world due to a novel virus, which are different from the common cold. The
mechanisms of how these new kinds of influenza cause symptoms remain
uncertain, and they may cause death in people (e.g., the epidemiology of SARS in
Taiwan between 2002 and 2003, or the Avian Influenza (Bird Flu) spreading

throughout Asia over the past years)

Questions of health-related risk perception and health protective behaviors

1.Iitis likely that I get infected with a new strain of influenza.
2.1 think it is serious to get infected with a new strain of influenza.

3.1 would let my neighbor know if | get infected with a new strain of influenza.
Upon a new strain of flu that has become a pandemic, | would take the following actions to

prevent flu transmission:

4. | would get a flu vaccine.

5. I would wear a mask.

6. | would wash hands more frequently.

7. 1 would avoid going to public places.

8. I would use bleach to sanitize surfaces at home.

9. | would stay at home for at least 10 days upon government recommendations once |

contact with people who get infected with a new strain of influenza.
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Table 2. Demographic Characteristics of Participants Stratified by Gender

N (%)

Age (mean (SD))
20-29
30-39
40-49
50-59
60-69
70-79
80-85

Marital status (%)
Single
Married/Cohabitating
Divorced/Separated
Refused to answer
Widowed

Monthly income (%)
None
< NT$50,000
NT$50,000 - NT$89,999
NT$90,000 - NT179,999
>NT$180,000

Education level (%)
Self-study/illiterate
Elementary/Junior high school
Senior high school/vocational/cadet
Twol/three/five-year college
College and University
Graduate school

Household members (%)
Living alone
Living with 1-2 family members

Living with 3-4 family members

Total
1990 (100.0)
45.92
(16.85)
414 (20.8)
380 (19.1)
351 (17.6)
382 (19.2)
274 (13.8)
133 (6.7)
56 (2.8)

565 (28.4)
1212 (60.9)
93 (4.7)

2 (0.1)
118 (5.9)

195 (9.8)
1397 (69.4)
282 (14.17)

83 (4.17)

33 (1.66)

100 (5.1)
456 (23.1)
522 (26.4)
260 (13.2)
500 (25.3)
139 (7.0)

172 (8.6)
1434 (72.1)
371 (18.6)

Men
1014 (50.95)

45.68 (17.16)
224 (22.1)
195 (19.2)
164 (16.2)
199 (19.6)
136 (13.4)

62 (6.1)
34 (3.4)

308 (30.4)
648 (63.9)
42 (4.1)
0 (0.0)
16 (1.6)

63 (6.21)
675 (66.57)
186 (18.34)

66 (6.51)

24 (2.37)

21 (2.1)
210 (20.9)
268 (26.6)
152 (15.1)
268 (26.6)

87 (8.6)

88 (8.7)
712 (70.2)
207 (20.4)

Women
976 (49.06)
46.18
(16.53)
190 (19.5)
185 (19.0)
187 (19.2)
183 (18.8)
138 (14.1)
71 (7.3)
22 (2.3)

257 (26.3)
564 (57.8)
51 (5.2)
2(0.2)
102 (10.5)

132 (13.5)
722 (73.9)
96 (9.84)
17 (1.74)
9 (0.92)

79 (8.1)
246 (25.3)
254 (26.2)
108 (11.1)
232 (23.9)

52 (5.4)

84 (8.6)
722 (74.0)
164 (16.8)

p-value
0.50
0.504

<0.001

<0.001

<0.001

0.327
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Living with more than 4 family members 13 (0.7) 7 (0.7) 6 (0.6)

Self-rated health and happiness (mean

(SD))
Happiness 2.77 (0.96) 2.68 (1.01) 2.87(0.90)  <0.001
Life satisfaction 2.72 (0.97) 2.69 (0.99) 2.75 (0.94) 0.124
Physical health 2.11 (0.93) 2.23 (0.90) 1.99 (0.95) <0.001

SD: Standard Deviation

Table 3. The Rotated Factor Loadings of Structure Matrix

Variable Factor 1 Factor 2 Factor 3
Wearing a face mask 0.78

Washing hands 0.75

Avoidance of public places 0.73

Sanitization 0.63

Intention to receive vaccination 0.5

Revealing information 0.76

Intention to be quarantined 0.63

Perceived susceptibility 0.77
Perceived severity 0.61

The first factor was labeled as “health protective behavior”, which entailed the extent of
wearing face masks, washing hands, avoidance of public places, and sanitization. The
second factor was labeled as “tracing compliance willingness”, which incorporated the
intention to be quarantined and reveal information to others. Perceived susceptibility and
perceived severity were labelled as “risk perception”. Intention to receive vaccination is

considered a single factor for further survey.
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Figure legend: Figure 1. Forest plots showing multivariate logistic regression analysis

stratified by gender. Black bar represents result of model among the whole cohort; blue bar

and red bar represent men and women respectively. The x-axis represents the odds ratios

while the horizontal bars indicated the corresponding 95% confidence intervals. (A) Health-

related risk perception (B) Health protective behaviors (C) Intention of receiving vaccination

(D) Compliance to contact-tracing.
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