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ARTICLE INFO ABSTRACT

Keywords: Objective: To examine mortality rates related to coronavirus disease 2019 (COVID-19) by gender among

COVID-19 European countries.

Coronavirus 2019 Methods: PubMed, preprint medRxiv and bioRxiv repositories, and Google were searched for the terms COVID-

gatailmes 19, mortality rates, gender, and Europe. Only Google provided a website with appropriate information. COVID-
ender 19 cases and deaths from European countries were extracted by gender from the Global Health 50/50 repository

Global health 50/50 X

Mortality up to May 23, 2020. Extracted data included country, the total number of COVID-19 cases and the number of

SARS-CoV-2 related deaths by gender. Random effects models with the inverse variance method were used for meta-analyses.

Results are reported as death risk ratios (RRs).

Results: We identified information from 23 European countries that reported separately by gender mortality
rates related to COVID-19. The sample comprised 484,919 men and 605,229 women positive for COVID-19. The
mortality rate was significantly higher in men than in women (risk ratio = 1.60, 95 % confidence interval [CI]
1.53, 1.68). The trend was similar when countries reporting < 5000, or < 10,000 cases were excluded from the
analysis (RR = 1.60, 95 % CI 1.52, 1.69 and RR = 1.68; CI 1.62, 1.76, respectively).

Conclusion: In Europe, the new zoonotic coronavirus causes significantly more deaths in men than in women.

1. Introduction

The novel coronavirus disease 2019 (COVID-19) is generating a
large amount of scientific literature and controversies since its detec-
tion on December 2019 in Wuhan (China). The infection rapidly spread
worldwide, becoming pandemic in a few weeks probably through the
large amount of international air travel, many mass public gatherings
and the lack of appropriate precautions. There is no doubt that this is
one of the greatest and worst pandemics in human history. It should be
an alert for the promotion of changes in lifestyles. Information from
initial hospitalized patients in China suggested that older age and
having comorbidities were associated with more severe disease and
mortality. In addition, in men COVID-19 is a more severe disease, with
a higher mortality rate than in women [1-3].

Xie et al. [3] reported 168 Chinese patients who died during the

acute phase of the disease. Of these, 126 were men, with a median age
of 70 (interquartile range 64-78); 161 (95.8 %) were older than 50
years, and 74.4 % had one or more co-morbidities. Guan et al. [1] also
reported data from 1099 laboratory-confirmed COVID-19 patients from
552 hospitals of 30 Chinese provinces through January 2020. A total of
41.9 % were women and those with severe disease were older (by a
median of 7 years) than those without severe disease. The presence of
any coexisting illness was also more common among those with severe
disease as opposed to those with non-severe disease (38.7 % vs. 21.0
%).

A systematic review by Rozenberg et al. [4] suggested a higher
mortality risk in men than in women. The authors also reviewed dif-
ferent factors associated with COVID-19-related fatalities. The Zhu et al.
[5] meta-analysis summarizes the most relevant aspects of the new
disease among Chinese people, and reported that males accounted for
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53.3 % of all deaths. During the past months, there have been several
reports highlighting the fact that mortality is higher in men than in
women in England, Wales and Germany [6]. Hence, the objective of the
present study was to examine if the mortality risk by gender in Europe
is different from or similar to that in China.

2. Method
2.1. Search strategies

A PubMed search strategy was performed using the following terms
(COVID-19 OR SARS) AND (Europe) AND (mortality) AND (Gender)
that yielded 7 publications. However, there was no information re-
garding the specific topic in terms of comparing fatalities by gender in
different European countries. In addition, the pre-print medRxiv [7]
and bioRxiv [8] repository servers of scientific research were searched
on May 2, 2020. A search was also performed on Google on May 20,
2020, using the same strategy, rendering a list of 7,020,000 items and
sites with relevant information. The first 15 items reported the most
consulted information on the matter and were more targeted on the
issue of mortality gender differences in patients with COVID-19 [9-23].
This procedure has been previously validated to obtain relevant med-
ical information through Google [24]. The remaining web links, up to
the initial 200 top Google references, did not report different specific
information regarding COVID-19 mortality by gender in European
countries.

2.2. Item selection and data extraction

The only source of information about mortality related to COVID-19
by gender in European countries was the Global Health 50/50 re-
pository [9]. We extracted public information accumulated up to May
23, 2020 from this data repository related to mortality by country and
gender. Global Health 50/50 is a nonprofit organization that highlights
gender health inequalities and is currently studying along with the
Cable News Network [25] the influence of gender on the evolution of
COVID-19. For the present analysis we extracted information reported
online by country [9] and up to May 23, 2020, from the corresponding
national authorities.

2.3. Eligibility criteria and outcomes

Results were eligible if information on mortality and number of
cases was separately reported by gender in European countries. Two
researchers independently evaluated study eligibility, and discrepancies
during the study selection process were discussed and resolved through
author consensus.

The primary outcome was mortality due to COVID-19 affecting men
and women, separately reported by gender. Other outcomes were not
available. Definitions for case inclusion were based on national stan-
dards at the time of each country report. Extracted data included
country, the total number of COVID-19 cases and the total number of
related deaths, both indicators by gender, and as reported by the cor-
responding national authorities. If some of these variables were not
available for extraction, the country was excluded. Meta-analyzed
countries are presented in Fig. 1.

2.4. Meta-analysis

Random-effect models with the inverse variance method were used
for meta-analyses. Effects were reported as risk ratios (RRs) for cases of
mortality by country and gender divided by COVID-19 infected cases by
gender with their corresponding 95 % confidence intervals (CIs). A p
value of < 0.1 for the chi? test was used to define heterogeneity; a tau®
value of > 1 was defined as the presence of substantial statistical het-
erogeneity. An I* value of 0-30 % was defined as low heterogeneity,
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30-65 % moderate heterogeneity, and > 65 % substantial hetero-
geneity [25]. To explore reasons for heterogeneity we predefined sub-
group analyses by excluding countries reporting fewer than 5000 or
fewer than 10,000 cases. Publication bias was not assessed since there
was one single source of information, although we included more than
10 countries. Statistical analyses were conducted using Review Man-
ager (RevMan 5.3; Cochrane Collaboration, Oxford, UK).

3. Results

Twenty-three countries reported extractable data with the required
predefined information, giving a total of 484,919 men and 605,229
women positive for COVID-19. The meta-analysis by gender indicates
that men have a significantly higher risk of COVID-19-related death
than women (RR = 1.60, 95 % CI 1.53, 1.68; I* = 92 %; Tau® = 0.01;
df = 22, P < 0.001) (Fig. 1). The gender mortality trend was similar
when countries with fewer than 5000 cases (RR = 1.60, CI 1.52; 1.69,
478,500 women and 597,908 men; I> = 93 %) or fewer than 10,000
cases were excluded (RR = 1.68; CI 1.62, 1.76; I> = 89 %; 383,367
women and 495,327 men). Since there is only one source of informa-
tion, there was a high risk of bias. Sensitivity analyses were performed
by omitting each country, one by one, in order to evaluate the stability
of the results, and the I was still > 65 %.

4. Discussion

The present analysis of the information from the Global Health 50/
50 demonstrates that men are more vulnerable to COVID-19 than
women in terms of mortality, and the effect persists even when coun-
tries reporting fewer cases are excluded for analysis. Our results suggest
that the mortality risk is significantly higher for men than women, and
more so than is suggested by results from China [26]. This finding
seems to apply regardless of individual baseline health characteristics,
and social, economic, and healthcare systems. Indeed, although the
studied endpoint was the same (COVID-19 deaths) for all analyzed
countries, the sample is heterogeneous in terms of local clinical facil-
ities, political orientations, and structure of healthcare organizations.
For instance, some European countries did not recommend confinement
measures (e.g. Sweden), while others applied confinement (‘lockdown”)
too late (e.g. Spain) [27].

Although there is no exact information, it seems that the impact of
the COVID-19 crisis was focused in some countries, and in general, on
the most vulnerable segments of the population: elders, those with co-
morbid conditions, and those living in residentials for the elderly.
Perhaps younger individuals were prioritized for access to the intensive
care units. This information is not currently available, and will require
appropriate and detailed analysis in order to identify any health dis-
parities, especially in relation to populations who have and have not
paid for healthcare cover. Despite all these limitations, our meta-ana-
lysis suggests that there are causes inherent to gender that determine a
higher mortality rate in males than females.

Differences have been observed among several Asiatic countries in
terms of COVID-19 prevalence and related mortality [28]. This situa-
tion suggests (i) social and healthcare differences, (ii) heterogeneity of
outcomes, including prevalence and mortality, and (iii) other factors
related to social organizations and political interventions [28]. In
Europe, healthcare policies and social recommendations applied by
corresponding national authorities have also been diverse or hetero-
geneous. In this sense, one can mention the application of confinement
measures (e.g. some applied early, while others applied later or too late,
or never applied them) [27].

Current research shows that a poor prognosis with COVID-19 is
related to factors such as gender (male), age (> 60 years), underlying
diseases (hypertension, diabetes, and cardiovascular disease), and sec-
ondary acute respiratory distress syndrome (ARDS), among others
[4,29]. One narrative review underlined differences related to gender,
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Men Women Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Austria 360 7971 272 8297 41% 1.38[1.18,1.61] —
Belgium 3302 20559 3173 35005 6.5% 1.77[1.69, 1.85] -
Bosnia and Herzegobina 22 447 15 547 0.5% 1.79[0.94, 3.42] T
Czechia 175 4014 126 4348  2.8% 1.50[1.20,1.88] ——
Denmark 314 4638 237 6406 3.9% 1.83[1.55, 2.186] —
England 17496 63061 12158 74029 6.8% 1.69[1.65,1.72] =
Estonia 30 783 34 958 0.9% 1.08[0.67,1.75] O e
Finland 125 3136 140 3263  26% 0.93[0.73,1.18] T
Germany 4444 83855 3491 90842 6.6% 1.381[1.32,1.44] =
Greece 119 1448 46 1184 1.7% 2.12[1.52,2.95)
Italy 17815 102078 11865 119823 6.8% 1.76[1.72,1.80] -
Luxembourg 60 2019 49 1938  1.4% 1.181[0.81,1.71]
Northern Ireland 254 1722 234 2693 3.8% 1.70[1.44,2.01] —_
Norway 128 4128 105 4128  2.4% 1.221[0.95,1.57] T
Portugal 603 11976 628 17232 51% 1.38[1.24,1.54] ==
Republic of Ireland 681 9562 655 12675 5.3% 1.381[1.24,1.53] -
Romania 664 7610 443 9301 5.0% 1.83[1.63, 2.08] ==
Scotland 1808 5689 1738 8897 6.3% 1.63[1.54,1.72] ==
Spain 10936 102724 8250 136168 6.8% 1.76[1.71,1.81] -
Sweden 2059 12935 1684 17863 6.3% 1.69[1.59,1.79] =
Switzerland 936 14071 678 16519 5.5% 1.62[1.47,1.78] =
The Netherlands 3143 16353 2572 27843 6.5% 2.08[1.98,2.18] -
Ukraine 131 4140 108 5269 2.4% 1.54[1.20, 1.99] i
Total (95% CI) 484919 605229 100.0% 1.60 [1.53, 1.68] 4
Total events 65605 48701
Heterogeneity: Tau®= 0.01; Chi*= 260.68, df= 22 (P < 0.00001); F= 92% =U 2 055 é 51

Test for overall effect: Z=18.92 (P < 0.00001)

Women Men

Fig. 1. Risk ratio and 95 % confidence intervals of COVID-19 related deaths reported in 23 European countries: Comparison men versus women.

diagnosis, prognosis and mortality rates among COVID-19 patients [30]
but the results were not mathematically analyzed. In this sense, we
meta-analyzed and found a significant gender difference in COVID-19
related deaths among Europeans.

4.1. Limitations

There are several limitations related to the available data on mor-
tality associated with the COVID-19 pandemic. At the present time,
there is no scientific reports that compare the mortality rate by gender
in European countries. Results are reported in a heterogeneous manner
in different European countries and the analyzed data from Global
Health 50/50 include this limitation. The current total number of
COVID-19-related deaths is likely to be higher than the number of
confirmed deaths. We suggest different reasons for this: (i) under-re-
cording is most likely a result of limited testing capacity and problems
in the attribution of the cause of death; (ii) recorded COVID-19-related
in death registries may differ between countries (e.g. some may only
count hospital deaths, whilst other have started to include deaths at
home or deaths in residential settings for the elderly; (iii) some coun-
tries delay reporting COVID-19-related deaths, hence data are not al-
ways up to date; and (iv) the available information by gender does not
include age, which may be a confounding factor in the current meta-
analysis. Despite the aforementioned limitations, to the best of our
knowledge, the Global Health 50/50 is the only current source of
European information reporting by gender.

4.2. Strength

Despite the mentioned limitations, our analysis has strengths.
Indeed, it was based on a potential COVID-19-related outcome that
requires reporting (death in relation to the number of cases stratified by
gender in European countries that supposedly have the obligation to
report health outcomes to supranational organisations).

The current analysis allows the conclusion to be drawn that men
living in Europe have a significantly higher risk of COVID-19-related
death. However, more detailed information is urgently needed to ex-
amine the factors involved in COVID-19 mortality, including age, basal
health status, co-morbidity, and lifestyle. In this sense, unfortunately
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the European Centre for Disease Prevention and Control [31], which is
the agency in charge of information at supranational level, does not
report the aforementioned COVID-19-related information. There is an
urgent need for this situation to be improved.

In conclusion, during the last months, the mortality rate related to
the COVID-19 pandemic was significantly higher in European males
than in European females, but the causes or mechanisms and circum-
stances of this difference were not identifiable with the available evi-
dence. Supranational health authorities should design appropriate
strategies to overcome the lack of accurate information.
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