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mong the many unknowns regarding severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) and corona-
virus disease 2019 (COVID-19) is the way in which sex and
gender affect the risk of acquiring the virus, illness presentation,
disease management and outcomes. Sex, a biological attribute,
and gender, a social construct, may both influence an individual’s
susceptibility, vulnerability and exposure to infectious disease.?
Immune function differs between sexes and has been shown to
affect an individual’s likelihood of acquiring infection upon
exposure, or developing complications.?* Indeed, early research
has shown that these sex differences in immune response may
lead to worse COVID-19 outcomes for males in terms of ability to
recover from severe infection.> Gender, which comprises roles,
norms and behaviours that may vary by sex, is associated with an
individual’s likelihood of exposure®” (Box 1). Several institutions,
including the Canadian Institutes of Health Research, have
appealed to researchers to include sex and gender variables in
data analysis, to improve the effectiveness of health interventions
and promote gender and health equity goals.®
In previous coronavirus epidemics (severe acute respiratory syn-
drome and Middle East respiratory syndrome), male sex was associ-
ated with worse outcomes;*° similarly, early evidence related to
COVID-19 appears to largely show increased mortality among
males.* However, the prevalence of reported cases varies between
men and women by country, suggesting that social, economic and
cultural factors may influence either acquisition of SARS-CoV-2 or
patterns of testing for suspected infection. We, a consortium of
European and Canadian researchers (www.mcgill.ca/going
-fwd4gender/), sought to assess the influence of gender-related fac-
tors on the relative male-female burden of COVID-19, to further
understanding of the risks and impact of the COVID-19 pandemic.

How might gender influence observed sex
differences in epidemiologic research
on COVID-19?

Gender-related factors may influence an individual’s likelihood
of exposure to SARS-CoV-2, but they may also influence
whether an individual tries to obtain a test and whether they

KEY POINTS

® Both sex (a biological attribute) and gender (a complex social
construct incorporating identity, roles, relations and
institutionalized gender) may influence infectious disease risk
and outcomes, and severe acute respiratory syndrome
coronavirus 2 appears to be no exception.

® We found institutionalized gender inequality (as measured by
the United Nations Development Project’s Gender Inequality
Index) to be positively associated with the male:female ratio
reported cases of coronavirus disease 2019 (COVID-19) among
countries that report sex-disaggregated data; males accounted
for more cases in countries with higher gender inequality.

® |nstitutionalized gender and culturally entrenched roles and
norms may influence who is most at risk of acquiring infection
or who is able to receive a test.

® Tounderstand how sex and gender affect disease risk and
outcomes for COVID-19 will require expanded testing and
collection of relevant data; this understanding will be crucial to
managing the current pandemic.

are given one. These factors are presented in a conceptual
framework in Figure 1.

Gender identity refers to the way in which individuals identify
and express their gender as men, women or gender-diverse. How
power, opportunities and resources are distributed among men
and women within the political, educational and social institu-
tions of a society reflect the institutionalization of gender.” Insti-
tutionalized gender norms may directly affect health through dif-
ferential access to health care, food education and income,
according to gender.”2* Furthermore, they shape social norms
that define, reproduce and often justify different opportunities
and expectations for women and men, such as social and family
roles, job segregation and limitations, dress codes and health
practices. Gender roles and norms may be related to sex but are
also influenced by cultural differences.

Different disease prevalence between men and women may,
therefore, be related to cultural roles and gender norms that
influence risk for contracting the disease, such as a higher likeli-
hood of employment in essential services like health care and
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Box 1: Sex and gender

Sex refers to biological attributes such as anatomy, chromosomes
and hormones that distinguish individuals as male, female or
intersex. Sex may therefore influence an individual’s immune
response or ability to resist or withstand infection. These
characteristics exist on a spectrum, but in publicly available
medical data, sex is usually classified as binary male or female.

Gender refers to socially constructed norms, roles, identities
and behaviours typically ascribed to women, men and gender-
diverse individuals. It can also refer to relations among individuals
based on gender, or the institutionalization of these norms
through distribution of power among genders. Gender may
therefore influence an individual’s exposure to infectious disease
through occupation in essential services, risk-taking behaviours
and employment of precautions, or have an impact on an
individual’s ability to seek and receive testing and care, through
norms for health-seeking behaviour, responsibilities at home or
work, reduced availability of health services or institutional biases
and policies. A much broader spectrum of gender exists, as it is a
multidimensional social construct, both in terms of gender
identity and the roles and norms that individuals fill, and it is
distinct from sex. Further effort should be made in considering
gender-diverse people and in proper use of the terminology, as
misuse from international institutions, which often conflate sex
and gender, might generate even more confusion.

service industries for women compared with men,* or greater
likelihood of caregiving. Indeed, women make up the majority of
personal care and health service workers, child care workers and
teachers, domestic cleaners, home aides and supermarket
cashiers,'®'" thus increasing their likelihood of exposure to SARS-
CoV-2. However, men predominate several other essential sec-
tors, such as construction work and cleaning, security work, taxi
and chauffeur services, and low-skilled social care.*®

Gender inequality and biases within a society or health care
system may also affect who receives a medical test. Research has
long shown that although women are more proactive about their
health and visit doctors more often than men, they frequently
receive less intensive diagnostic and treatment interventions,
with women’s symptoms often dismissed by doctors or assumed
to be psychosomatic.?*

Is gender inequality associated with sex ratios
of SARS-CoV-2 positivity and deaths
from COVID-19?

In an attempt to answer this question, we used publicly avail-
able data to explore a hypothesis that a difference between
countries in the sex ratios of SARS-CoV-2 positivity and death
from COVID-19 is related to institutionalized gender inequality

Factors related to gender

inequality that may

affect
male:female case ratio

exposure | testing

Figure 1: Conceptual framework for how gender-related factors may be related to differences in prevalence of coronavirus disease 2019 for males and females.
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and its potential effects on the relative risks of acquiring SARS-
CoV-2, or the distribution of tests among individuals or the
rates of mortality.

Our methods are summarized in Appendix 1 (available at www.
cmaj.ca/lookup/doi/10.1503/cmaj.200971/tab-related-content).
The Global Health 50/50 initiative created a live tracker that aggre-
gates data on COVID-19 cases and mortality from published gov-
ernment reports.? Sex-disaggregated data were available for 33 of
62 countries represented in the live tracker at the time of our
analysis on Apr. 11, 2020. We considered whether the distribution
of cases by sex reflected a gender-related inequality by testing for
an association between a measure of institutionalized gender
inequality at the country level and the sex ratios of COVID-19 cases
reported for these countries.To measure institutionalized gender
inequality, we used the United Nations Development Project’s
Gender Inequality Index (Gll), which reflects the distribution of
sociopolitical power and resources between men and women by
country. The Gll is calculated using the relative proportion of men

and women employed, the proportions of men and women who
attain higher education, the proportion of women in parliament,
and reproductive health in terms of teen birth rate and maternal
mortality rate.! The Gll is standardized such that 0 indicates per-
fect gender equality and 1 indicates perfect inequality (in favour of
men). Given the availability of data (official government reports
include only data on male and female sex and the GllI looks only at
social equality between men and women), we were able to con-
sider gender as binary and to discuss the social norms traditionally
ascribed to men and women only.

Figure 2 shows the calculated male:female ratio of COVID-19
cases to countries’ Gll. Overall, the higher a country’s gender
inequality favouring men, the greater the proportion of males
among reported cases compared with females. We did not find a
significant relationship between the reported male:female death
ratio and countries’ Glls.

Our observations suggest that gender inequality may play a
role in epidemiologic differences by sex. However, it is not clear
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Figure 2: Male:female ratio of coronavirus disease 2019 (COVID-19) cases for all countries that reported sex-disaggregated data on Apr. 11, 2020, as a
function of the country’s gender inequality per the 2017 United Nations Development report (estimate: 1.67 + 0.32, R* = 0.48, p < 0.001). COVID-19 data
for the United Kingdom are represented only by Northern Ireland, as England, Scotland and Wales did not report sex-disaggregated data at the time of
analysis. A higher Gender Inequality Index indicates higher inequality between men and women in a country, with women less empowered.
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whether this represents actual differences in men and women’s
risks of acquiring COVID-19 or simply differences in who is seek-
ing or receiving tests. It is possible that in countries with high
inequality, men are more likely to be employed overall and
therefore more likely to be exposed, or that in such countries,
men feel more entitled to seek rationed tests or are more likely
to receive them, owing to entrenched cultural norms and insti-
tutionalized bias against women in health care settings. With-
out information on the sex ratios of those seeking or receiving
tests, it is impossible to disentangle these potential mech-
anisms. Furthermore, globally, countries’ respective Gll and
overall economic development are strongly correlated, and
therefore the observed association could be related to coun-
tries’ availability of resources in terms of testing, record-keeping
and reporting.

Our finding that gender inequality was not associated with
sex differences in death rates is similarly difficult to explain. Do
biological differences (e.g., in immunity or comorbidities)
between men and women contribute to mortality risk of COVID-
19, or do sociocultural variables (such as delayed care-seeking
among men or reduced testing among women) intersect to influ-
ence mortality? It is also possible that differences among coun-
tries in criteria for reporting COVID-19 deaths could obscure a
relationship between gender equality and mortality (an issue fur-
ther complicated by reporting protocols changing as the pan-
demic has progressed).

What can be done to improve our
understanding of the role that gender plays
in determining risk of disease and mortality
related to COVID-19?

Our understanding of gender influences on disease outcomes for
COVID-19 is limited by the quality and availability of data. It is
important that every country report sex-disaggregated data on
COVID-19 cases and deaths, and record gender identity in addi-
tion to sex. Additionally, it will be more informative to report not
only cases, but also the sex or gender identity or both of those
seeking and receiving SARS-CoV-2 tests, in order to uncover
whether differences observed are associated with inequalities in
access to care or represent actual sex- or gender-based differ-
ences in infection rates.

Further research should investigate the contribution of
social norms and roles to identify how sex and gender may
intersect to influence risk for disease and access to care. There-
fore, we suggest the collection and reporting of information on
employment status (full-time, part-time employed, unem-
ployed), occupation category, income, household responsibil-
ities (such as caregiving), number of children or household size,
risk-taking behaviours such as use of precautions (or attitudes
about them), and health-seeking behaviours (such as time from
first experiencing symptoms to seeking a test), to determine
what types of exposures account for most cases and whether
those exposures are gendered.

Clinical biological variables such as immune response and
number of comorbidities must also be collected in order to

consider the combined effects of these with social variables on
outcomes. To manage this pandemic, it will be important to
untangle sex- and gender-related factors associated with test-
ing for or contracting SARS-CoV-2, by exploring the interac-
tions between biological and social variables and their effects
on acquiring infection, receiving care, and experiencing certain
disease outcomes.

Gender is one of many intersecting social constructs that may
influence an individual’s lived experience and, therefore, expos-
ure to and acquisition of SARS-CoV-2 and access to care. Infor-
mation pertaining to other social constructs such as race, ethni-
city or immigration status, and how these variables may interact
with gender to influence risk related to COVID-19, is crucial to
prevent or minimize the impact of a potential second wave. Con-
tinued investigation of both biological and social variables and
their influence on COVID-19 exposure and vulnerability will be
necessary to understand and therefore manage this unprece-
dented pandemic.
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