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Abstract

COVID-19 has joined the long list of sexually dimorphic human disorders. Higher lethality in men, evident in the first
reports from China, was confirmed in the subsequent Italian outbreak. Newspapers and scientific journals commented on
this finding and the preexisting conditions, biological processes, and behavioral differences that may underlie it. However,
little appeared to be released about sex differences in severity of disease, comorbidities, rate of recovery, length of hospital
stay, or number of tests performed. Systematic analysis of official websites for 20 countries and 6 US states revealed a wide
disparity in sex-disaggregated data made available to the public and scholars. Only a handful reported cases by sex. None of
the other characteristics, including deaths, were stratified by sex at the time. Beyond suboptimal sex disaggregation, we found
a paucity of usable raw data sets and a generalized lack of standardization of captured data, making comparisons difficult.
A second round of data capture in April found more complete, but even more disparate, information. Our analysis revealed
a wide range of sex ratios among confirmed cases. In countries where a male bias was initially reported, the proportion of
women dramatically increased in 3 weeks. Analysis also revealed a complex pattern of sex ratio variation with age. Accurate,
peer-reviewed, analysis of harmonized, sex-disaggregated data for characteristics of epidemics, such as availability of testing,
suspected source of infection, or comorbidities, will be critical to understand where the observed disparities come from and
to generate evidence-based recommendations for decision-making by governments.
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Introduction

In February 2020, two early reports on the epidemiological
characteristics of the COVID-19 outbreak on large popula-
tions were made public, both from China. The first, published
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by the China Center for Disease Control (China CDC) on
February 17, 2020, included 72,314 individuals suspected
of being infected, of which 44,672 (61.8%) were confirmed
by laboratory testing (Zhang, 2020). The reported male-to-
female sex ratio among these cases was 1.06:1 with modest
geographical variation in Wuhan (0.99:1) and Hubei (1.04:1).
The second report, published less than 2 weeks later by the
World Health Organization (WHO)-China Joint Mission on
COVID-19, confirmed that 51.1% of the 55,924 laboratory-
confirmed cases were in men (Aylward & Liang, 2020). Both
studies also calculated a case fatality rate (or lethality) and
found a large sexual dimorphism. The earliest report (from
China CDC) found that 2.8% of infected men vs. 1.7% of
infected women had died. By the time the WHO report was
released, lethality had increased but a similar ratio was found:
Crude fatality rate was 4.7% in men vs. 2.8% in women. For a
roughly similar infection rate, the distribution of lethal cases
was almost two-third men and one-third women, meaning
twice as many men had died of the disease than women.
A New York Times article on March 20, 2020, described a
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similar sexual dimorphism for the Italian outbreak (Rabin,
2020b): according to an analysis of over 25,000 COVID-19
cases by the Higher Health Institute of Rome, 8% of infected
men and 5% of infected women, had died. Possible epide-
miological differences also began to emerge as, in the Italian
population, the proportion of men in the group who tested
positive was significantly higher (about 60% were men) than
in the Chinese cohorts.

This sex difference in COVID-19 lethality is reminis-
cent of the two previous outbreaks due to other coronavirus
strains: Severe Acute Respiratory Syndrome coronavirus
(SARS-CoV) and Middle East Respiratory Syndrome coro-
navirus (MERS-CoV). For example, the lethality in infected
men during the 2003 SARS-CoV outbreak in Hong-Kong
was 21.9% versus 13.2% in women (Karlberg, Chong, & Lai,
2004); lethality has also been higher in men in the MERS-
CoV outbreak (e.g., 30.5% vs. 25.8%; Mobaraki & Ahmadza-
deh, 2019). Possible explanations for the sex differences in
SARS-CoV-2, the virus causing COVID-19 infection, have
been extensively discussed elsewhere (BMJ Global Health
Blogs, 2020; Polglase, Mezzofiore, & Foster, 2020; Rabin,
2020a) and include sexual dimorphism in immune response
to infection (Klein & Flanagan, 2016; Voskuhl, 2011) as well
as the incidence of comorbidities and risk factors, such as
chronic lung disease, and the behaviors that may underlie
those, such as smoking.

While the United Nations (UN) has requested sex-strati-
fied data be collected since at least the 1975 first World Con-
ference on Women, a December 2010 report from the UN
Economic and Social Council on the Global Gender Statistics
Program highlighted that many countries do not provide these
data (Rosenthal, 2010). This was also true for health-related
data as documented during the third Global Forum on Gen-
der Statistics (United Nations, 2010). Stunningly, it took the
WHO until 2019 to publish its annual World Health Statistics
report with data disaggregated by sex (Chaib, 2019). This
report highlighted the vast sex differences in all aspects of
health epidemiology, including access to and attitudes toward
care, and revealed that “of the 40 leading causes of death, 33
causes contribute more to reduced life expectancy in men
than in women”(World Health Organization, 2019, p. 5).

In the field of epidemics specifically, the importance of,
and suggestions for, metrics to document communicable dis-
eases were detailed in a 2007 WHO report (Anker, 2007).
Recent experiences with the Ebola and Zika viruses highlight
the importance of documenting epidemiological metrics by
sex, adapting aid response to the specificity of local gender
roles, and involving both men and women in surveillance
and decision-making (Wenham, Smith, & Morgan, 2020).
However, as Wenham et al. alerted in The Lancet on March 6,
2020: “Policies and public health efforts have not addressed
the gendered impacts of disease outbreaks. The response to
coronavirus disease 2019 (COVID-19) appears no different.
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We are not aware of any gender analysis of the outbreak by
global health institutions or governments in affected coun-
tries or in preparedness phases” (p. 846).

Mandates to address sex in scientific research have been
established for decades with limited success (see European
Commission Directorate-General for Research & Innova-
tion, 2016; Johnson, Sharman, Vissandjée, & Stewart, 2014;
National Institutes of Health, 2015). Guidelines to design
such studies have been published (e.g., Rich-Edwards, Kai-
ser, Chen, Manson, & Goldstein, 2018). While researchers
now report the distribution of sex in their samples, the full
potential of analyzing sex-disaggregated data to uncover
potential sexual dimorphisms has yet to be realized. For
instance, the first COVID-19 randomized clinical trial,
reported that lopinavir-rotonavir, an antiviral combination
used in the treatment of HIV infection, was not effective
against SARS-CoV-2 (Cao et al., 2020). A similar number
of men and women were included in the trial but drug efficacy
was not analyzed by sex. Similarly, a report demonstrating
that heart damage is an independent risk factor for death
in COVID-19 infection did not analyze data with sex as a
biological variable (Shi et al., 2020a). A similar number of
men and women were included in the final report of 416
consecutive cases but a larger proportion of women had been
excluded (57% of 229) because critical laboratory results
were not available for them. This seems a missed opportu-
nity given the well-known sex differences in the burden of
cardiovascular disease (e.g., Mosca, Barrett-Connor, & Kass
Wenger, 2011).

An emerging hypothesis to explain the severity of COVID-
19 disease progression in some patients is the so-called
cytokine storm, or cytokine release syndrome (Mehta et al.,
2020; Shi et al., 2020). Accounts are emerging in the news
media that critically ill patients were saved by experimen-
tal treatment with anti-inflammatory drugs (e.g., Brumfiel,
2020; Read, 2020). As the immune response is one of the
best documented sexually dimorphic biological processes
in humans (Klein & Flanagan, 2016; Ortona, Pierdominici,
& Rider, 2019), collecting and analyzing data regarding the
immune and inflammatory status of patients in a sex-disag-
gregated way will be critical in devising appropriate thera-
pies for COVID-19 infection. This will, of course, also be
critical when testing vaccine efficacy and toxicity. The sexual
dimorphism of vaccine response is clearly established, with
women typically mounting more robust antibody responses
and experiencing more adverse events following vaccination
than men. (Fischinger, Boudreau, Butler, Streeck, & Alter,
2019; Flanagan, Fink, Plebanski, & Klein, 2017).

In the current report, we sought to document what sex-dis-
aggregated information was made available to the public and
the research community through governmental websites. To
account for the extreme fluidity of the situation, we accessed
official websites at the transnational, governmental, and US



Archives of Sexual Behavior (2021) 50:407-426

409

state levels in on two occasions within the span of approxi-
mately 3 weeks, between March 21-24 and April 5-10, 2020.
We hope our analysis serves as not only a review of the pub-
licly available data at the onset of the recent COVID-19 out-
break in the context of the apparent sex bias but also sheds
light on the lack of harmonized, sex-disaggregated statistics
that are often released for epidemiological research. These
data are used to inform healthcare and policy decisions and
this should serve as a global call-to-action to better meet the
needs and requirements of epidemiological data released.

Method

On March 22, 2020, we accessed the list of countries ranked
by number of reported cases of COVID-19 maintained by
Worldometers.org (see “Limitations” below). Between
March 22 and March 24, we accessed the sources quoted by
Worldometers to search for raw data. These sources included
national news outlets reporting official press releases (e.g.,
El Pais for Spain), as well as official governmental websites.
When no governmental website was quoted, we indepen-
dently searched for one. We visited and took timed-stamped
screenshots of all the websites. Websites were searched by
native speakers in English, French, Chinese, and Swedish;
authors with fluent or functional knowledge of the language
in Spanish, Italian, and German, further aided by online
translators for Portuguese, Dutch, Norwegian and Danish.
Available metrics, source URLSs, and date of accession are
collated in Table 1.

We also accessed the websites of trans-national entities,
such as the WHO and the European CDC. Deficiencies of
the WHO website, including a change in reporting methods
on March 18 and an inability to correct errors in a timely
fashion, were documented by ourworldindata.org (Roser,
Ritchie, Ortiz-Ospina, & Hasell, 2020). The European CDC,
which reports daily statistics for the whole world, beyond
Europe, has been used as a reliable source by other reputed
outlets. Johns Hopkins University also maintains a tally of
cases on its Coronavirus Report Center webpage used as a
source by news outlets. Because the U.S. CDC reported that
they had stopped tallying tests and recovery rates, deferring
to each state’s authorities to do so, we also sought data pro-
vided by the six states with the highest number of cases on
March 23-24, 2020: New York, New Jersey, Washington,
California, Michigan, and Illinois. We performed a second
data capture to detail the diversity of reported metrics. Web-
sites were accessed again between April 4 and 10, 2020 by
one or more authors to verify and complete the data sets (see
Table 1). (Details of reported metrics not related to sex can
be found in LoTempio et al., 2020). To verify whether the
trend of longitudinal sex ratio decrease among confirmed
cases identified in the USA, the same six state websites were

reassessed on April 19 (by which time New York City had
more confirmed cases than any world country).

Results

We were unable to locate any sex-disaggregated metrics on
the European CDC (accessed March 20, March 22, April 2),
Johns Hopkins (March 20, April 2), WHO (March 21; April
12), Worldometers (daily March 20-24), or the CDC (March
20, April 2) dashboards.

Reported Metrics in the First Data Capture: March
21-24,2020

Worldometers did not provide sex-disaggregated statistics.
This website cited governmental websites for 8 countries,
news agencies for 8 countries, and no sources for 2 countries
(Table 1). For the remaining two countries, websites with
uncredited sources were quoted: one was a GitHub for the
Italian data (later identified as from the Dipartimento della
Protezione Civile); for the other, on platz.se, for Sweden, we
could not identify the authors or where the data were sourced.

We found sex documented among confirmed cases on the
main governmental interface and/or the worldometers source
for 6 out of 20 countries, 4 of 6 states in the U.S., and on the
WHO-Europe website. Italian data was reported in the New
York Times (Rabin, 2020b). Sweden and Australia provided
graphs of cases disaggregated by both sex and age but did
not provide numerical values. Only Denmark provided both
the graph and proportion of confirmed cases of men by age
(see Fig. 4). Sex-disaggregated information was located in
published reports for China (Aylward & Liang, 2020; Zhang,
2020) but we were unable to find sex-disaggregated data on
the interface of either the China CDC or the state-sponsored
news agency (Sina) which both showed the same data when
simultaneously accessed on April 4, 2020. We were able to
locate the sex ratio across the number of deaths reported for
two countries (Italy and South Korea) via the news media,
and on the websites of two states (Washington State and New
York City) and the Europe-WHO region.

Several countries reported admissions to an Intensive Care
Unit (ICU) as a proxy of severity of disease (e.g., Italy, Bel-
gium) but did not report admissions by sex of the patient. No
other metrics of the COVID-19 pandemic shown on various
dashboards, such as regional distribution, possible source of
infection, ICU hospitalization, number of tests performed,
recovery rate, or comorbidities, was reported by sex.

@ Springer



Archives of Sexual Behavior (2021) 50:407-426

410

Jpd'[euy-80-pra02-2q/60/11dv/020C
/3pd/sadew/iqaoS-opnes mmm//:sdny
[unys
[11QB-9P-9-TUQ-[ISLIQ-OU-SNIIABUOIOD
-9p-S08e5/9(0/+0/0C0T/BONOU/SIIAR
U0I0J/IB}SaWq/W0d 0903 13//:sdny
jpd-anbi3ojorugey, €09,
P69, £9%0C%uonemIsOT %0l
0T%3POT%MOI07%08%E%0T %S IW
0T%9188% 2% UIa(/6 [ PTAOD/SIUD
wnoo/1/2q ds1-am orwapida//:sdny
/SUOTIOQJUI-G [ -PTIAOD-MIU-GY | [/SMAU
JU9/2q"SNIIABRUOIOD-OJUI' MMM //:sdny
/uni3[2q/ANUnod/SNIIALR
UO0JOO/OJUT SISJOWOPIOM MMM //:sd)Y
op=[; [y waptdy preoqusep
/1 WNLI)SIUIWS)IoYpunsas-ojuly/:sdny
/eLnsne/A1unoo/SniiAe
UOI0O/0JUI'SIQJOWOPIOM MMM //:sdNy
SI9QUINU-ISBI-PUB-UOTIBMIS-JUILIND
-6 1 -PIAOD-SIITABUOIOO/}IA[B-1) e
-AOOU-G () Z-SNITABUOIOD-[9AOU/S)IOB-1]
J[BAY/SMAU/NE A0S I[eAY MMM //:sdny
Sud-[7o3e
-pue-19puaS-£q-eI[eI)SNE-UI-SaSBI-G ] -
PIAOD/€0/0COT/SIUSWNI0P/SIY /]
NeJop/Sa)Is/Ne A0S YIfeay mmam//:sdny

Pt
110do1-00UB[[TOAINS-A[OM /G | -PTAOD-S
NIIABUOJO/SATOUITIOW-)[BA/S
o1do)-3[eay/US/ U oYM 0IN MMM //:dny
[uny dew/npa nyl sniraeuoiody;/:sdyny

MY 6I-AIAOD/61-AIAOD/SUOls

(¥0-90 ®©1eP) 0ZOZ-¥0-60

020¢-¥0-60
020C-€0-¢€C

020C-170-S0

020¢-+0-S0

020T-£0-CcC

020Z-170-80

020¢-€0-CC

020¢-+¥0-80

020¢-€0-CC

020C-10-80

020¢-€0-CC
0T0T-+¥0-9T “0T0T-€0-0€

(A1u0 1x91) peop Suowe uaw Jo 9

QUON

syjeap 93e +/xas jo ydeid
Ieq ‘sosed 93e + xas jo ydeis req pue #

QUON
QUON

sosed
Suowre a[eWay/o[eW 9% JO 1IBYD dld
QUON

syIeap
pue sased 10§ 93e + xas £q ydeis reg

$9sed 10J 93k + Xxas Aq ydeis reg

*SUJeop pue sased
10J a3¢e pue xas Aq ydeis ‘sorew peap
JO # pUE 9 ‘SO[EW PAJOIYE JO # PUB %

So[ew) peap
JO # pUB 9 ‘S[eW PIJOAYL JO # PUR %
QuUON

(asonSnytod ur ‘J(d) 9pnes ep ol
-Istury woiy oorSojorwaprds wejog

090D
JO[INO SMAU :90INOS SISJOWOPIOAN

wniS[og Jo Annsut

yIeay d1iqnd [RUONEN ‘OUBSUDIDS
JUSWIUOIIAUF pue K)oJes

urey) pood ‘Yesy drqnd [e19paq
IqUT e pue LYA

S1O[INO SMIU :SIDINOS IOJQWOP[IOA
Z)NYOSUIUAWNSUOY] 29 9Ty 1oy

-punNsan) ‘s9[RIZOS WNLIASIUIWSIpUNg
(pajed

-IpUI JOU 92INOS) BIBP SISIOWOP[IOAM

{i[esH jJo
Juounreda(] JUAWUISA0S UeI[EnSNY

(L1#) ize1g

(€1#) wnid[eg

(T14#) e1nsny

(Oz#) erRDSTY

(0202 Y1 £ JO s» $25D2 JO Aoquunu £q SUmyup.L = #) [PUOIDN

IOJURD) YOIBISY SNIIABUOIOD)

uo13oy adoing
(OHM) uonezIueSIO YIESH PHOA
Kyszoatup) sunydoy suyop

u9)x9/o11qnd/naedoinaopoa-deby/:sdny 0202-¥0-80 X3S + 93e £q soseo jo # ydeid 1eg qe) BIep QOUR[[IOAINS PAOUBYUH
orwopued-61- [o1u0)) pue uon
P1A0o/ud/na edoIna opoommamy//:sdny 0202-€0-1¢T JuoN PIBOqQUSEp [BIOUDD)  -UJAIJ 9SBISI( J10) 1oud) ueadoinyg
$2111U2 2JDIS-UOU 10 [PUODULIINIA
(AXAXNN-AA) dlqe[leAe
TN 9I1SGoM Passadoe (s)areq uonewIofur payeSaISSesip-xog 201n0¢g Lnug

S9)ISqQaM [BIOLJO UO J[qe[ieA. o1waplde 61-JIAOQD Y} SUNUIWNI0P SILIOW paje3aI33esip-xoS | djqel

pringer

Qs


https://www.ecdc.europa.eu/en/covid-19-pandemic
https://www.ecdc.europa.eu/en/covid-19-pandemic
https://qap.ecdc.europa.eu/public/extensions/COVID-19/COVID-19.html
https://qap.ecdc.europa.eu/public/extensions/COVID-19/COVID-19.html
https://coronavirus.jhu.edu/map.html
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/weekly-surveillance-report
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/weekly-surveillance-report
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/weekly-surveillance-report
https://www.health.gov.au/sites/default/files/documents/2020/03/covid-19-cases-in-australia-by-gender-and-age_1.png
https://www.health.gov.au/sites/default/files/documents/2020/03/covid-19-cases-in-australia-by-gender-and-age_1.png
https://www.health.gov.au/sites/default/files/documents/2020/03/covid-19-cases-in-australia-by-gender-and-age_1.png
https://www.health.gov.au/sites/default/files/documents/2020/03/covid-19-cases-in-australia-by-gender-and-age_1.png
https://www.health.gov.au/news/health-alerts/novel-coronavirus-2019-ncov-health-alert/coronavirus-covid-19-current-situation-and-case-numbers
https://www.health.gov.au/news/health-alerts/novel-coronavirus-2019-ncov-health-alert/coronavirus-covid-19-current-situation-and-case-numbers
https://www.health.gov.au/news/health-alerts/novel-coronavirus-2019-ncov-health-alert/coronavirus-covid-19-current-situation-and-case-numbers
https://www.health.gov.au/news/health-alerts/novel-coronavirus-2019-ncov-health-alert/coronavirus-covid-19-current-situation-and-case-numbers
https://www.worldometers.info/coronavirus/country/austria/
https://www.worldometers.info/coronavirus/country/austria/
https://info.gesundheitsministerium.at/dashboard_Epidem.html%3fl%3dde
https://info.gesundheitsministerium.at/dashboard_Epidem.html%3fl%3dde
https://www.worldometers.info/coronavirus/country/belgium/
https://www.worldometers.info/coronavirus/country/belgium/
https://www.info-coronavirus.be/en/news/1189-new-covid-19-infections/
https://www.info-coronavirus.be/en/news/1189-new-covid-19-infections/
https://epidemio.wiv-isp.be/ID/Documents/Covid19/Derni%25c3%25a8re%20mise%20%25c3%25a0%20jour%20de%20la%20situation%20%25c3%25a9pid%25c3%25a9miologique.pdf
https://epidemio.wiv-isp.be/ID/Documents/Covid19/Derni%25c3%25a8re%20mise%20%25c3%25a0%20jour%20de%20la%20situation%20%25c3%25a9pid%25c3%25a9miologique.pdf
https://epidemio.wiv-isp.be/ID/Documents/Covid19/Derni%25c3%25a8re%20mise%20%25c3%25a0%20jour%20de%20la%20situation%20%25c3%25a9pid%25c3%25a9miologique.pdf
https://epidemio.wiv-isp.be/ID/Documents/Covid19/Derni%25c3%25a8re%20mise%20%25c3%25a0%20jour%20de%20la%20situation%20%25c3%25a9pid%25c3%25a9miologique.pdf
https://epidemio.wiv-isp.be/ID/Documents/Covid19/Derni%25c3%25a8re%20mise%20%25c3%25a0%20jour%20de%20la%20situation%20%25c3%25a9pid%25c3%25a9miologique.pdf
https://g1.globo.com/bemestar/coronavirus/noticia/2020/04/06/casos-de-coronavirus-no-brasil-em-6-de-abril.ghtml
https://g1.globo.com/bemestar/coronavirus/noticia/2020/04/06/casos-de-coronavirus-no-brasil-em-6-de-abril.ghtml
https://g1.globo.com/bemestar/coronavirus/noticia/2020/04/06/casos-de-coronavirus-no-brasil-em-6-de-abril.ghtml
https://g1.globo.com/bemestar/coronavirus/noticia/2020/04/06/casos-de-coronavirus-no-brasil-em-6-de-abril.ghtml
https://www.saude.gov.br/images/pdf/2020/April/09/be-covid-08-final.pdf
https://www.saude.gov.br/images/pdf/2020/April/09/be-covid-08-final.pdf

411

Archives of Sexual Behavior (2021) 50:407-426

YP139Cq
LTELTAETI08YYSTOPROTTY L/90UaT

preoqusep (yeay o1qnd jo mnsut

1odxo/wo0os1301e 00uanIad X9/ sdny 0202-¥0-60 yder3 req dnoi3 oFe + xos £q sese)  [BIUQWIUIAA0S) 2)MNSUT YOO 119q0y
(eyep sunjdoy suyor Sunzodar)
/AuewiIag/ANunod/sniiae 3soduagiop 1ourpreq ‘[e8a1ds Ioq
UOIOO/OJUT SISJOWOPIOM MMM //:sdNY 0202-€0-22 QuUON SJO[INO SMAIU :90INOS SIAJOWOP[IOA (c#) Auewron
0C0T-[HAB-6-Np-
anbi3ojorwepide-jutod-g [ -praod/feu
OIRU-UNI[NQ/SIUIWNIOP/SNIIARUOIOD
-B-UOTJO9JUI/SOII0)eIIdSoI-SUOOQfUI-10
-SQIpE[RW/SAWSRWNET)-)9-SIIPE[el poriad yoom ¢ 0] ‘A[uo
/13-ooueajonbrjqndojues-mmam//:sdny 020Z-70-60 SUIEap pue sased (D] Suowe uaw Jo % (youarq ur) Qd parerdd
/13-ooueajonbriqndojues-mmam//:sdny 0202-70-60 ‘020T-€0-2T JuoN douer] anbrqng 9ues (L#) Qdoue1]
sn[¢-0202y060-1oddersSu SUYIBAP ‘PANIWPE ‘SASBI
TUSERAIN0-6 T ATAOD/ AP 158'SAY//:sdny 0T0T-70-60  JO 232 +X3s Aq sjos eyep [[ny + sydern (4ad) ystueq ut 1odar [SS
y1odders3urugeearoro-ysisojoruraprdo
“Tewuep-1-6 [ -PIAOI/STLIIABUOIOd/PNI
qpnswop3As/A[onIyep 1SS mmm//:sdny 0202-€0-2C (yde13 1eq ‘eyep) a3e + xas £q sase) (ISS) 1IMnsuf Wng sudjel§
p-nrod 020Z-€0-7C  Imnsuf suayel§ 01 yul| sopraold ‘QUoN do110d ysIue( :20IN0S SISJOUIOPIOAN (61#) Yrewuaqg
[uoreurs smau] ggz=sod4=14;,
1Z103utbid/pTiz/uoeurssmou//:sdny - 0Z0T-#0-+0 {020T-€0-€C uoN (esoury) uT) BIPAW poUMO-aILI§
[unys-ee
BIPYIOE8IILI69BIFELICAL LPYLAA/E (esoury)
00T0T/QbA/sox/u>A0T-dyurmmm//:dny 0T0T-+0-¥0 “0T0T-€0-CT SUON U1) UOISSIUIIOD) (I[BSH [eUONEN (1#) euy)
/€¥0S0L4
0J099¥£A6JTTI6TA0BIC B[ JT/20UST Jeurioy
19dx9/wo0os13o1e-90uanadx9//:sdny 0202-+0-60 Xas pue o3e Aq saseo ydeis reg SIZOIR UI SI[qE) QANJRIAIU[-JWES
WY UOTIOJUI-SNITAR
UOI0D-[OAOU-G T ()T/SOSLISIP/SAITATIS /[ ydeis 29 eyep xos (ysySuy ‘youoary)
J[eay-o1iqnd/ug ed-epeued mmam//:sdny 0202-¥0-60 Aq suonezie)dsoy (9, xas £q saseD y10da1 [eor3ojorwapida [[nJ-owes
[uyelr-
p1a0o-sed-anbr3ojoruaprde-awnsaly
Q)UES-S[QUUOISSJ0Id/SIITARUOIOd-NE
QANOU-G [ ()7/SOIPE[BW/SIITATIS/onb 0202-70-6 (ys1Sug pue youar])
11qnd-ojues/1j/eo epeued mmm//:sdny 0202-€0-2C JuoN pIeoquse-epeue)) JO JUSWUIIAOD)
/epeuRd/AIUNOJ/SNIIAR SMAUA D ‘BpeuR)-0Ipey
UO0JOO/OJUT SIOJOWOPIOM MMM //:sd)NY 0202-€0-2C QuON SJO[INO SMIU :90INOS SIAJOWOP[IOA (81#) epeURD
/STITARTOIO 020Z-170-60
ooaouy/1qao3-opnes-ewiojere[d/:sdny  {0z02-+0-S0 <020Z-€0-€C SOUSBID :SS9008 0) 9[qeuN) (BIep MBI [)IM WIope[d
(AXAXA-NN-A) dlqe[leAe
TN 9I1SGoM Passadoe (s)areq uonewIofur payeSaISSesip-xog 201n0§ Lnug

(ponunuoo) | sjqey

pringer

a's


https://plataforma.saude.gov.br/novocoronavirus/
https://plataforma.saude.gov.br/novocoronavirus/
https://www.worldometers.info/coronavirus/country/canada/
https://www.worldometers.info/coronavirus/country/canada/
https://www.canada.ca/fr/sante-publique/services/maladies/2019-nouveau-coronavirus/professionnels-sante/resume-epidemiologique-cas-covid-19.html
https://www.canada.ca/fr/sante-publique/services/maladies/2019-nouveau-coronavirus/professionnels-sante/resume-epidemiologique-cas-covid-19.html
https://www.canada.ca/fr/sante-publique/services/maladies/2019-nouveau-coronavirus/professionnels-sante/resume-epidemiologique-cas-covid-19.html
https://www.canada.ca/fr/sante-publique/services/maladies/2019-nouveau-coronavirus/professionnels-sante/resume-epidemiologique-cas-covid-19.html
https://www.canada.ca/fr/sante-publique/services/maladies/2019-nouveau-coronavirus/professionnels-sante/resume-epidemiologique-cas-covid-19.html
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection.html
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection.html
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection.html
https://experience.arcgis.com/experience/2f1a13ca0b29422f9b34660f0b705043/
https://experience.arcgis.com/experience/2f1a13ca0b29422f9b34660f0b705043/
https://experience.arcgis.com/experience/2f1a13ca0b29422f9b34660f0b705043/
http://www.nhc.gov.cn/xcs/yqtb/202003/be74d71b2f784cae917cc830f244caa9.shtml
http://www.nhc.gov.cn/xcs/yqtb/202003/be74d71b2f784cae917cc830f244caa9.shtml
http://www.nhc.gov.cn/xcs/yqtb/202003/be74d71b2f784cae917cc830f244caa9.shtml
https://news.sina.cn/zt_d/yiqing0121%3fvt%3d4%26pos%3d222
https://news.sina.cn/zt_d/yiqing0121%3fvt%3d4%26pos%3d222
https://www.ssi.dk/aktuelt/sygdomsudbrud/coronavirus/covid-19-i-danmark-epidemiologisk-overvaagningsrapport
https://www.ssi.dk/aktuelt/sygdomsudbrud/coronavirus/covid-19-i-danmark-epidemiologisk-overvaagningsrapport
https://www.ssi.dk/aktuelt/sygdomsudbrud/coronavirus/covid-19-i-danmark-epidemiologisk-overvaagningsrapport
https://files.ssi.dk/COVID19-overvaagningsrapport-09042020-31us
https://files.ssi.dk/COVID19-overvaagningsrapport-09042020-31us
https://www.santepubliquefrance.fr/
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/infection-a-coronavirus/documents/bulletin-national/covid-19-point-epidemiologique-du-9-avril-2020
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/infection-a-coronavirus/documents/bulletin-national/covid-19-point-epidemiologique-du-9-avril-2020
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/infection-a-coronavirus/documents/bulletin-national/covid-19-point-epidemiologique-du-9-avril-2020
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/infection-a-coronavirus/documents/bulletin-national/covid-19-point-epidemiologique-du-9-avril-2020
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/infection-a-coronavirus/documents/bulletin-national/covid-19-point-epidemiologique-du-9-avril-2020
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/infection-a-coronavirus/documents/bulletin-national/covid-19-point-epidemiologique-du-9-avril-2020
https://www.worldometers.info/coronavirus/country/germany/
https://www.worldometers.info/coronavirus/country/germany/
https://experience.arcgis.com/experience/478220a4c454480e823b17327b2bf1d4
https://experience.arcgis.com/experience/478220a4c454480e823b17327b2bf1d4
https://experience.arcgis.com/experience/478220a4c454480e823b17327b2bf1d4

Archives of Sexual Behavior (2021) 50:407-426

412

ad=
unqn3pQy [ =pl- preoqygg9cse=ho
SIU0929899¢ G¢=DbagiuopHAadup=ungn
DeIepR=unqnopiqre=pIpiq;opm
IApIeoguId)/ny 03 myowrAodu//:diny
/e3maod-wo-[enye-oeoenyIs
-op-ojuod,yd-opnes-urur g [ praod//:sdny

/TeSmuaod/Anunoo/sniae
UO0JOO/0JUISIOIOWOPIOM MMM //:sdNY
/61AIAOD-sHoda1-A[rep
/s110doI-A[TRep/SNIIABUOIOD/SISBISIP-
SNOTIOYUI/PI/UQ/OU TYF MMM //:sdNY
/1Pt
/poyydopy/ud/ouruaduriaf3ormmamy//:sdny
/KemIou/A1UNOS/SNITAR
UOI0O/0JUT'SIOJOWOPIoOM MMM //:sdny
uoyoyeI3/6 |-
PIAOD-SNITABUOIO/U WAL MMM //:Sd)NY
61-
PIAOD-SNITABUOIOI-[9AOU-INOGE-UORW
JOJUT-JUQLINO/UQ/[U WAL MMM //:Sd1NY

Jpd
"020z-9111de-9~ 6 [ -AIAOD-eIeISaul
.Nch:wo\ﬁOm-OEﬁo:o m\oc_ﬁo:on\w

S.HT/.NEO.HOQ\HM.mmM.ObEOQMQD.BBB\\”mQﬁE
©v)ep-90
UB[[IOAINS-PA)RIZAIUI-Z-A0-SIBS/SNITAR
Uu0I00/ud/I1"sSIonuadIdommm//:sdny
ASJ9IeuU
01ZBU-0JUSWERPUR-B)I-G | PrA0d-odp/areu
0IZeU-0JUdWBpUB-11BP/Id)SeW/qO[q/6 ] -

0T0T-+0-L0 “0T0T-€0-1T
020C10-01
*020T-+0-L0 *020T-€0-CC

020T-€0-CC

020T-170-60

0T0T-+0-60 “0T0T-€0-€T

020C-€0-€C

020T-170-60

0T0T-+0-60 “0T0T-€0-CT

020¢-+0-L0

020¢-+0-L0

020C-70-91 01

QUON

reyo a1d + Xas Aq SISBO # puE 9,

QUON

QIED QAISUDIUI UL S[BW 9 ‘SYIBIP
Jrewr 9, ‘eyep 93 + Xas Aq sase)

BJEp OU ‘A[UO SMAN
JuoN

93e/xas Aq soseo yders req payoeis

QUON

ejep
X35 +93e £q A)Teylo[ ‘syreap ‘sase)

(e3ep ou) sorydeI3 saseo ur Xas Jo 9,

ysrSug pue UeaIoy] Ul preoq
-USEpP-9IeJ[OA PUE UI[ESH JO ANSTUIA

opnes Bp [BIAD 08I
9peES ®p 219D

ogdarr( woiy ejep Sunonb ‘Se1onoN
dIY 9IS SMAU :90INOS SISJOWIOP[IOA

[I[esH o1qnd Jo mnsuy UBISOMION
SOOIAIOS dIe)) pue YI[edH JO ANSIUTA
PAdINOS JOU BIEP SIAJOUWIOPIOAN
yong ur 4dd ‘IAIA

preoqusep ‘(INALY) DRIIA Ud
PIOYPUOZITSY[OA J00A InMISuIsy iy

uerpe)] ur y10dar popuedxg-owes

uelfe)f ‘ysISug ur preoqyseq
“ewioy ‘eitueg 1p arorredng oynnsy

(8#) 2103 YINOS

(91#) Te8maog

(P1#) KemIioN

(1T#) SpueIyION

AIAOD/odp-wiod/woo qnuns/:sdny  0Z0Z-€0-¢ sevep opdnnu QUON PA2INOS 10U INq BIBP [BIOLJO ‘qUiLD (2 Ao
ueIf-ur
-C89-[-SIY-[[03-yIeap-6 [-ATIAOD[e! (paosuods
OYJO/9YYETLE/SMAU/ITBUII U/ /:5dNY 0T0T-+0-60 “0T0T-€0-CT QUON  -oJe1s) Aouady smoN orqndoy orurels (94) ueiy
oiuonearqnd=qorq
T uIpd ua-60-10-0T0T/AYPLIRgSUON
BNJIS/SIITABUOIO)) SOSTIIBNON/N/ (uew
ZVHUIAUUOD/H/P P mmm//sdiny 0202-¥0-+0 ydei3 1eq dnoi3 95 + xas Aq sase) -190) ‘ys13uyg) Arewwns Jqd-owes
(AXAXA-NN-A) dlqe[leAe
TN 9I1SGoM Passadoe (s)areq uonewIofur payeSaISSesip-xog 201n0g Lnug

(ponunuoo) | sjqey

pringer

Qs


https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/2020-04-09-en.pdf%3f__blob%3dpublicationFile
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/2020-04-09-en.pdf%3f__blob%3dpublicationFile
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/2020-04-09-en.pdf%3f__blob%3dpublicationFile
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/2020-04-09-en.pdf%3f__blob%3dpublicationFile
https://en.irna.ir/news/83723846/Official-COVID-19-death-toll-hits-1-685-in-Iran
https://en.irna.ir/news/83723846/Official-COVID-19-death-toll-hits-1-685-in-Iran
https://en.irna.ir/news/83723846/Official-COVID-19-death-toll-hits-1-685-in-Iran
https://github.com/pcm-dpc/COVID-19/blob/master/dati-andamento-nazionale/dpc-covid19-ita-andamento-nazionale.csv
https://github.com/pcm-dpc/COVID-19/blob/master/dati-andamento-nazionale/dpc-covid19-ita-andamento-nazionale.csv
https://github.com/pcm-dpc/COVID-19/blob/master/dati-andamento-nazionale/dpc-covid19-ita-andamento-nazionale.csv
https://github.com/pcm-dpc/COVID-19/blob/master/dati-andamento-nazionale/dpc-covid19-ita-andamento-nazionale.csv
https://www.epicentro.iss.it/en/coronavirus/sars-cov-2-integrated-surveillance-data
https://www.epicentro.iss.it/en/coronavirus/sars-cov-2-integrated-surveillance-data
https://www.epicentro.iss.it/en/coronavirus/sars-cov-2-integrated-surveillance-data
https://www.epicentro.iss.it/coronavirus/bollettino/Bollettino-sorveglianza-integrata-COVID-19_6-aprile-2020.pdf
https://www.epicentro.iss.it/coronavirus/bollettino/Bollettino-sorveglianza-integrata-COVID-19_6-aprile-2020.pdf
https://www.epicentro.iss.it/coronavirus/bollettino/Bollettino-sorveglianza-integrata-COVID-19_6-aprile-2020.pdf
https://www.epicentro.iss.it/coronavirus/bollettino/Bollettino-sorveglianza-integrata-COVID-19_6-aprile-2020.pdf
https://www.rivm.nl/en/current-information-about-novel-coronavirus-covid-19
https://www.rivm.nl/en/current-information-about-novel-coronavirus-covid-19
https://www.rivm.nl/en/current-information-about-novel-coronavirus-covid-19
https://www.rivm.nl/coronavirus-covid-19/grafieken
https://www.rivm.nl/coronavirus-covid-19/grafieken
https://www.worldometers.info/coronavirus/country/norway/
https://www.worldometers.info/coronavirus/country/norway/
https://www.regjeringen.no/en/dep/hod/id421/
https://www.regjeringen.no/en/dep/hod/id421/
https://www.fhi.no/en/id/infectious-diseases/coronavirus/daily-reports/daily-reports-COVID19/
https://www.fhi.no/en/id/infectious-diseases/coronavirus/daily-reports/daily-reports-COVID19/
https://www.fhi.no/en/id/infectious-diseases/coronavirus/daily-reports/daily-reports-COVID19/
https://www.worldometers.info/coronavirus/country/portugal/
https://www.worldometers.info/coronavirus/country/portugal/
https://covid19.min-saude.pt/ponto-de-situacao-atual-em-portugal/
https://covid19.min-saude.pt/ponto-de-situacao-atual-em-portugal/
http://ncov.mohw.go.kr/tcmBoardView.do%3fbrdId%3d%26brdGubun%3d%26dataGubun%3d%26ncvContSeq%3d353668%26contSeq%3d353668%26board_id%3d140%26gubun%3dBDJ
http://ncov.mohw.go.kr/tcmBoardView.do%3fbrdId%3d%26brdGubun%3d%26dataGubun%3d%26ncvContSeq%3d353668%26contSeq%3d353668%26board_id%3d140%26gubun%3dBDJ
http://ncov.mohw.go.kr/tcmBoardView.do%3fbrdId%3d%26brdGubun%3d%26dataGubun%3d%26ncvContSeq%3d353668%26contSeq%3d353668%26board_id%3d140%26gubun%3dBDJ
http://ncov.mohw.go.kr/tcmBoardView.do%3fbrdId%3d%26brdGubun%3d%26dataGubun%3d%26ncvContSeq%3d353668%26contSeq%3d353668%26board_id%3d140%26gubun%3dBDJ
http://ncov.mohw.go.kr/tcmBoardView.do%3fbrdId%3d%26brdGubun%3d%26dataGubun%3d%26ncvContSeq%3d353668%26contSeq%3d353668%26board_id%3d140%26gubun%3dBDJ

413

Archives of Sexual Behavior (2021) 50:407-426

SIQUINNOT%UI0T%Aq
0T%6T-ATAQD#xdse' 6T0TA0DU
fuonezZIuNWIW/sa8ed/OADA/AID

/surer301g/A03 e ydpommm//:sdny 0202-70-61 swres swres
xdse ()70 Z-2seo[oy-MaN/s3ed/VdO sosed yIresHq
/sweIdo1g/aos eoydpommam//:sdny 0202-€0-€2 9AT)ISOd pauLIfuOd JO # JO I9PUAD) a1qng Jo Jusunieda(q LIUIOJRD RILIOJIED)
[puoyvUqng
[UNY MIIAPIAODJ T % RIeP
-PIAODJZ%A0U-G ] ()T A% SNITABUO
10047 %A0T IPIMMMATYATH Y E%
sdny=reAjer Vv DAD;[uny xaput
/MITAPIAOD/BIBP-PIAOI/AOIU-GT()T/S
NITARUOIOD/A0S P MMM //:sdNY (¥0-%0 ®18P) 0TOT-+0-01 QUON JAAd Apieom ‘MaIAPIA0D-DAD
wny Xaput/6 TAIAOD Add Apjeom
JIISA/SSAU/SUOU/AOS OPO mmmy//:sdny #0-+0 ©¥ep) 020Z-+0-01 X3S Aq Syjeap #  -SonsneIS Yi[eoH Joj 19U [RUOEN
[unyxopul/A0DU
-6107/SNIIABUOIOO/A0S 0P -mmm//:sdny 0202-v0-91 ‘0202-€0-2C QUON  pIeoqysep [01U0)) aSeasI(] 10 SISU)) (¢#) VSN
SOSBI-JO-IqUUNUAD
11qnd-oy)-10J-UOBWLIOJUI-G | -PIAOD-S QIB)) [B100S PUB UYI[BOH
NITABUOI0D/00URPING /NN 'A0S MMM //:sdny 020T-+0-60 “020T-€0-TT QUON Jo1do( 7 puersug el d1[qnd (o1# 3N
[y -1y x3s £q (ueuLIdn) ‘Youdry)
/yo'sdde3eq zromyos-¢1-praoo//:sdny 0202-¥0-60 syjeap pue sased jo oryders pue 9, ‘4 anbrjqng 91ueS 9p [BIP] OO
/3SSINS-91I8Dd UOTJBULIOJUT [RUOJURD [BIOLJO
-6 1-P1A09/0Z0T/yo Spy Juderaul//:sdny 020¢-€0-CC QUON  SuISn (JO[INO SMOU) SAQUDL) AP AUNQLI], (6#) PUB[I9ZIIMS
BEOPILS
¥L836J9°4L3A1999L99178J60/°0Ud! udpomg Jo KoUdsy
Jodxo/woos1301e 00uanIad X9/ sdny 0202-70-91 X3S AQ SYIBIp ‘NI ‘SOseO #  YI[EAH OI[qn{ "UYSIPUAWOS[BYN[O]
061=9¢/sni1aeuoI1od/es zye[d/:sdny 0202-¥0-11 ‘0202-€0-CC (A1uo 7z/€) 93e + xas Aq ydeid sese) S90INOS BIBP JO UOTIBIIPUT ON (GT#) Uapams
Ipd'020202%9P0T%1Hqe
0T%3P0OT%I0T%EOT%EURASHOT 2 UD
02%61-AIAOD0T%POT%HuoEN
NS0T% 10T %eU0T pWIojul/61-dl
AODOT%SAWIONU]/SHINIOANI/SIUD uoneu
WNOO(J/SO[QISIWISURI ] SOPLPIWISJUT -TWEI0d Jo apow A[9YI] ‘NI ‘suon
/AAVNHAYEqNIPN[ESBIOUL[ISIA /SOID -ezi[esrdsoy ‘syyeap ‘sanIpIqIowod
TAIOS/SOWRORHON()/SO TIOST MMM //:SdNY (#0-90 ®©¥eP) 020Z-+0-60 ‘swoydwiAs ‘sase)) :xos + e Ag (ystuedg ur Jqd) unoqng pepuedxg
/SIS 6] PLa0d//:sdny 020Z-¥0-80 QUON PEPIUES 9p OLIISTUIAL (#) uredg
/19puo3-£q-s9seo-s
NIIABUOIOD-BAION-YINOS/TTLZOT T/ (TremAed puryeq eyep
SOTISTIR)S/WO BISTIRIS MMM //:sdny 0202-¥0-L0 ‘0202-£0-0C 10puas AQq S9sBI % 1Ry 91 92In0s) Auedwod jeand ‘wodeISHRIS
(AAAANN-AQD) dlqe[leAe
TN A1SGIM Passaode (s)are( uoneuLoyur paje3aIdSesip-xog 90IN0S Anug

(ponunuoo) | sjqey

pringer

a's


https://www.statista.com/statistics/1102722/south-korea-coronavirus-cases-by-gender/
https://www.statista.com/statistics/1102722/south-korea-coronavirus-cases-by-gender/
https://www.statista.com/statistics/1102722/south-korea-coronavirus-cases-by-gender/
https://covid19.isciii.es/
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%c2%ba%2021.%20Situaci%c3%b3n%20de%20COVID-19%20en%20Espa%c3%b1a%20a%206%20de%20abril%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%c2%ba%2021.%20Situaci%c3%b3n%20de%20COVID-19%20en%20Espa%c3%b1a%20a%206%20de%20abril%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%c2%ba%2021.%20Situaci%c3%b3n%20de%20COVID-19%20en%20Espa%c3%b1a%20a%206%20de%20abril%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%c2%ba%2021.%20Situaci%c3%b3n%20de%20COVID-19%20en%20Espa%c3%b1a%20a%206%20de%20abril%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%c2%ba%2021.%20Situaci%c3%b3n%20de%20COVID-19%20en%20Espa%c3%b1a%20a%206%20de%20abril%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%c2%ba%2021.%20Situaci%c3%b3n%20de%20COVID-19%20en%20Espa%c3%b1a%20a%206%20de%20abril%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%c2%ba%2021.%20Situaci%c3%b3n%20de%20COVID-19%20en%20Espa%c3%b1a%20a%206%20de%20abril%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%c2%ba%2021.%20Situaci%c3%b3n%20de%20COVID-19%20en%20Espa%c3%b1a%20a%206%20de%20abril%20de%202020.pdf
https://platz.se/coronavirus/?c=190
https://experience.arcgis.com/experience/09f821667ce64bf7be6f9f87457ed9aa
https://experience.arcgis.com/experience/09f821667ce64bf7be6f9f87457ed9aa
https://experience.arcgis.com/experience/09f821667ce64bf7be6f9f87457ed9aa
https://interactif.tdg.ch/2020/covid-19-carte-suisse/
https://interactif.tdg.ch/2020/covid-19-carte-suisse/
https://covid-19-schweiz.bagapps.ch/fr-1.html
https://covid-19-schweiz.bagapps.ch/fr-1.html
https://www.gov.uk/guidance/coronavirus-covid-19-information-for-the-public#number-of-cases
https://www.gov.uk/guidance/coronavirus-covid-19-information-for-the-public#number-of-cases
https://www.gov.uk/guidance/coronavirus-covid-19-information-for-the-public#number-of-cases
https://www.cdc.gov/coronavirus/2019-nCoV/index.html
https://www.cdc.gov/coronavirus/2019-nCoV/index.html
https://www.cdc.gov/nchs/nvss/vsrr/COVID19/index.htm
https://www.cdc.gov/nchs/nvss/vsrr/COVID19/index.htm
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/index.html%3fCDC_AA_refVal%3dhttps%253A%252F%252Fwww.cdc.gov%252Fcoronavirus%252F2019-ncov%252Fcovid-data%252Fcovidview.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/index.html%3fCDC_AA_refVal%3dhttps%253A%252F%252Fwww.cdc.gov%252Fcoronavirus%252F2019-ncov%252Fcovid-data%252Fcovidview.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/index.html%3fCDC_AA_refVal%3dhttps%253A%252F%252Fwww.cdc.gov%252Fcoronavirus%252F2019-ncov%252Fcovid-data%252Fcovidview.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/index.html%3fCDC_AA_refVal%3dhttps%253A%252F%252Fwww.cdc.gov%252Fcoronavirus%252F2019-ncov%252Fcovid-data%252Fcovidview.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/index.html%3fCDC_AA_refVal%3dhttps%253A%252F%252Fwww.cdc.gov%252Fcoronavirus%252F2019-ncov%252Fcovid-data%252Fcovidview.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/index.html%3fCDC_AA_refVal%3dhttps%253A%252F%252Fwww.cdc.gov%252Fcoronavirus%252F2019-ncov%252Fcovid-data%252Fcovidview.html
https://www.cdph.ca.gov/Programs/OPA/Pages/New-Release-2020.aspx
https://www.cdph.ca.gov/Programs/OPA/Pages/New-Release-2020.aspx
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/nCoV2019.aspx#COVID-19%20by%20the%20Numbers
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/nCoV2019.aspx#COVID-19%20by%20the%20Numbers
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/nCoV2019.aspx#COVID-19%20by%20the%20Numbers
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/nCoV2019.aspx#COVID-19%20by%20the%20Numbers

Archives of Sexual Behavior (2021) 50:407-426

414

Aroreredas umoys are sy ‘(Jpd ‘sa preoqusep *3-9) JeWLIOJ JUSISJIP UT UMOYS SeM UOIBULIOJUT JUSISHIP JT “soul] eredos ur pajesipul are 259y ‘orep armided JUAIIYIP © e SOLIOW JUAIIYIP
POMOYS 9J1SGoM B J] "H UWIN[OD UI UMOYS dIe UOISSIOO’ JO $aje(] "¢ UWIN[OD UT PAYedIpUl oI ¢ UIN[0D UT PIJedIPUT S9JISqom A} UO PUNOJ SOLIJA “7 UWN[OO UT PIQLIOSIP ST 90INOS Bl "SONIIU
9)e)S UOU JO [BUONBU-SURT) ¢ PUE $3JB)S S XIS oY) ‘(] uwnjod ul sisayjuared ur umoys Sunjuer) 0gog ‘1¢ YoIeAl Uo sased pajtodar Jo roquinu Jsay3Iy oY) Y)m SILUN0d (g Y} Joj umoys dre eje(

SNITABUOIO))
/SOIOUQSIOWH/A0T BM YOP Mmm//:sdny

#pd'1-020T8 1+0-syreap-Lrewwns
-ejep-A[Iep-¢ | -praod/wwl/jpd/speo

0T0T+0-61 “0TOT-€0-€T

1opuas Aq SYIeap pue Sased JO 9

yieay Jjo jusunredo IS VA

91e)S UO)UTYSBAN

[UMOP/YOp/S1osse/A03-oAu" | mmm//:sdny 020Z-+0-61 X3s Aq SyIeap Jo % pue # Qweg
Jpd'1-020
78 T1H0-suonezireydsoy-£rewuns-ejep-
Arep-6 1 -praos/wut/jpd/speojumop
/UOP/S19SSB/A0S 0AU" [ mmm//:sdNy 0202-+0-61 x9s Aq sased pazifedsoy Jo 9, pue # Qweg
Jpd'1-020T8 110-ATewwns
-ejep-A[rep-¢ [ -praodwiwi/jpd/speo X3s Aq SOsBD
[UMOP/YOP/$1SSB/A0T dAU" [ mam//:sdNy 020Z-+0-61 Pa10adsns pue pawIUOD JO % pue # Qwesg
AS9+sydea3
Ieq (,o7doad Sururiojuoouou-1opua3d
JIo Iopudgsuer) 3urpnyour jou,,)
a3ed ejep-g1-p1aoo 1opua3 Aq syjeap ‘suonezifeindsoy
/PTAOD/YOP/)1S/A0S oAU T mmm//:sdny 0202-70-61 ‘sased 10§ apdoad (0 QT Iod 2By Qureg
a3ed urew-g-p1aod s9[qel
/PIAOD/YOP/MS/A0S dAU" [ mmm//:sdny 0202-€0-€T X3s £q SYIBIP JO # ‘SISEI JO 9, PUL # yIesHq DAN K1D YI0X MON
[UDYs pIeOqysep” 610ZPIA0d
/sa1doy/pa/yreay/snfu-ageys-mmam//:sdny 020Z-+0-61 020T-€0-€C JuoN yi[esy jo juauntedod (N Jo 2els Kos1of mON
swes 020T-+0-61 punoj suoN
[y
"00~€YLOTS-€9T86-90%-L CSL60/S
NIIABUOIOO/A0Z UBS YOI MMM //:sdNY 0202-€0-¥C X3S Aq sased Jo a3eIuadIod ue3IYOIA JO eI ue3IyOIA
SO1ISIIR)S-6 | PIAOD 19pua3 Aq syjeap
/61P1A09/A05 stout([rydp-mmam//:dny 020Z-+0-61 ‘pourioyiad s1s9) ‘sASED JO 9 pUR # Qweg
SNIIARUOIOD/ISI[-Z-B
-S9SBISIP/SUONIPUOI-PUL-SISLISIP/SOI
1a10s-so1doy/aog stout[irydp mmm/:dny - 0Z0T-+0-61 :020T-€0-+C QUON  UIeaH dMqnd Jo Jusunreda stoul[[f stout[[[
(AXAXA-NN-A) dlqe[leAe
TN 9I1SGoM Passadoe (s)areq uonewIofur payeSaISSesip-xog 201n0g Lnug

(ponunuoo) | sjqey

pringer

Qs


http://www.dph.illinois.gov/topics-services/diseases-and-conditions/diseases-a-z-list/coronavirus
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https://www1.nyc.gov/assets/doh/downloads/pdf/imm/covid-19-daily-data-summary-hospitalizations-04182020-1.pdf
https://www1.nyc.gov/assets/doh/downloads/pdf/imm/covid-19-daily-data-summary-hospitalizations-04182020-1.pdf
https://www1.nyc.gov/assets/doh/downloads/pdf/imm/covid-19-daily-data-summary-deaths-04182020-1.pdf
https://www1.nyc.gov/assets/doh/downloads/pdf/imm/covid-19-daily-data-summary-deaths-04182020-1.pdf
https://www1.nyc.gov/assets/doh/downloads/pdf/imm/covid-19-daily-data-summary-deaths-04182020-1.pdf
https://www.doh.wa.gov/Emergencies/Coronavirus
https://www.doh.wa.gov/Emergencies/Coronavirus
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Table 2 Diversity and evolution of reported sex ratios for COVID-19
infection

Proportion of Trend Number of cases

women in
March  April March  April
China WHO?* 48.6% nodata ? 55,924 n/a
Denmark 39.3% 55% i 1395 5635
Italy® <40% 47.1% 1 25,058 124,162
Portugal 513% 56.7% 1 8799 12,442
South Korea 61.5% 60% - 1600 10,284
California 43.8% 494% 1 2102 28,720
Michigan 48% no data ? 1791 n/a
New York City 43% 47% i 12,339 126,098
Washington State® 53% 53% - 2132 11,448

Sexual dimorphism of COVID-19 infection rates is shown for the
only countries and US States for which data were available on the
websites of the 20 countries and 6 US states with the highest number
of cases as of March 21, 2020 (March column). Trends and numbers
are shown, when available, for the April capture. Countries reporting
over 10 percentage points more of men or women are shown in bold
and italics respectively. Where higher proportions of infected men
were reported in the early data capture, the proportion of women had
dramatically increased by the time of the second data capture

4China-WHO data from the Feb. 28 report
®Ttaly: Higher Health Institute of Rome data, quoted in the NY Times

“WA state data published as 51% female, 45% male, 4% unknown sex
for 2221 cases. Shown is calculated rate for cases where sex is known
(1133 F/999 M)

Reported Metrics in the Second Data Capture: April
7-19, 2020

By the time of our second data capture in early April 2020,
most, but not all, countries had started reporting cases by
sex (typically as percentage of confirmed cases; Table 2).
Websites with already detailed information from the first data
capture provided richer data and analyses 2 to 3 weeks later.
For example, Denmark, the first country to provide numeri-
cal data for cases disaggregated by sex and age, provided
both graph and numerical data disaggregated by sex, age, and
comorbidity for cases, deaths, and hospitalizations in April.
For some countries, such as the USA or France, sex-disaggre-
gated data was not provided on the main public dashboard but
could be located by accessing links to more specific reports.

Cases. Graphical or numerical data by sex were reported
for 14 countries: in graph-only format for 3 countries (Aus-
tralia, Germany, Netherlands), and numerical values for
another 11 countries. We were able to find sex-disaggregated
data in France.only for ICU cases. Brazil provided graphi-
cal and numerical data disaggregated by sex and age but
reported all patients with Severe Acute Respiratory Distress
Syndrome in aggregate, including those caused by influenza

A, SARS-CoV-2 or, for the vast majority, still under investi-
gation or undiagnosed.

Deaths. Deaths were reported by sex for 12 of the 20
countries: Australia and Belgium in graph-only format and
numerical data for Brazil, Canada, Denmark, France, Italy,
Norway, Spain, Sweden, Switzerland, and the USA (CDC,
IL, WA, NY City).

Comorbidities: The first (and only) country to report
comorbidities (and symptoms) disaggregated by sex was
Spain.

Tests: The first (and only) report of sex information on
the number of tests performed was found on April 19 for the
state of Illinois.

Other metrics: At the time of writing, no information had
been found by sex for suspected source of infection or recov-
ery rate.

Variability of Sex Ratio Among Confirmed COVID-19
Cases by Country: March 21-24, 2020

The February reports from China indicated a similar number
of men (51.1%) and women (48.9%) among confirmed cases
(Aylward & Liang, 2020). However, soon South Korean data
began to emerge that looked very different with a larger pro-
portion of women (61.5% vs. 38.5% men) among 8799 con-
firmed cases (“COVID-19/Coronavirus: Facts and Figures,”
2020; Klein, 2020). Data from Italy at around the same time
showed an equally strong sex bias but in an inverse direction
with over 60% of infections found in men among 25,000
confirmed cases (Rabin, 2020b). Information was provided
from a press release (Italy), the Twitter feed of a reputed sex
differences researcher (South Korea), or the data analysis
from a private company (South Korea, see legend in Fig. 1).
The only other two countries for which we found numeri-
cal data in March—Denmark and Portugal—failed to bring
any clarity to the disparate data. The proportion of men and
women infected with SARS-CoV-2 reported in Denmark was
similar to the distribution reported in Italy, but cases reported
in Portugal were closer to China with 48.7% of cases found in
men. In the USA, the proportion of men among cases ranged
from 43% in the state of Washington to 56.2% in California
(Table 2).

Variability of Sex Ratio Among Confirmed COVID-19
Cases by Country: April 7-19, 2020

More countries reported cases by sex at our subsequent data
capture but the disparity between sexes persisted. The format
in which those were reported was also variable: number of
cases, percentage of men, and/or pie charts. Pie charts were
visually impactful for data comparison for the countries that
made them available (see Fig. 1). All available numerical data
are compiled in Table 3.

@ Springer
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Mar 22 Apr 7 Apr 13
Masculino
. Masculino 41.48%
Masculino 43.33%
A 48.69%
Feminino
Portugal 51.31% Feminino Feminino

56.67%

@ Masculino 779 @ Feminino 821

Masculino

58.52%

5,391 @ Feminino 7,051 Masculino 7,025 @ Feminino 9,909

Mar 20 Apr 7
male male
B South Korea
femte el
C italy D switzerland E Austria
Apr 7 weiblich
Sex
femmes :
53.0%
(11,555 cas)
] Female

B male

Fig. 1 Visual comparison of sex ratio among cases by pie charts:
Screen shots of pie charts found for 2 and 5 countries in March and
April, respectively. Longitudinal comparison in Portugal shows an
increase in the percentage of women among cases. In the same time
period, proportions have been roughly unchanged in South Korea
(with~60% women), although the change of color convention of

We were unable to locate data for the total number of
cases disaggregated by sex for 6 countries: Brazil, China,
France, Iran, UK, and the USA. Three countries reported
cases by sex and age but only in graphical form (Australia,
Germany, Netherlands), disaggregated by both sex and age.
Visual inspection of the graphs suggested a disproportion-
ate number of men among cases in the Netherlands but
not in Germany or Australia (see Fig. 2). Among the 11
countries where numerical data were available (Table 3),
the proportion of men in confirmed cases varied by over
13 percentage points, ranging from 53.1% (Italy) to 40%
(South Korea). Two countries reported an equal number

@ Springer

mannlich

this statista.com graph is misleading. Sex ratios are inverse in Italy
(52.9% men) and Switzerland (53% women), while equal numbers of
affected men and women were reported in Austria. (Text in English in
appropriate color was overlaid over the screenshot when needed for
increased legibility). Date of data is indicated

of men and women among confirmed cases (Austria and
Norway; with Spain at 50.8%). Belgium, Canada, Denmark,
Portugal, South Korea, and Switzerland reported more
cases in women by at least 6 percentage points.

Changes in Confirmed COVID-19 Cases Among
Women Between the Two Data Collection Waves

The pie chart representation of the Portuguese data highlights
the change in sex ratio among cases between March 22 and
April 6. As shown in Fig. 1a, longitudinal comparison in Por-
tugal revealed an increase in the proportion of women among
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A European CDC

Cases by age group and gender
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«Fig. 2 Wide disparity of data display and age-binning for COVID-19
cases disaggregated by sex and age. Data disaggregated by both sex
and age were found for 9 of the 20 countries and Europe (Screen cap-
tures are shown; Denmark is shown in Fig. 3). ‘Men’ and ‘women’
labels have been added to the screenshots, in the appropriate colors,
when not in English. Blue arrows on the Spain graph were added to
indicate features (see description in text). Age-binning, reported met-
ric, and type of graphic representation was different for all. We could
not find any stated justification on any governmental website for the
wide array of age-binning categories. 2A: European Center for Dis-
ease Control (CDC), 2B: World Health Organizatin (WHO) Europe;
2C Germany, 2D Australia, 2E Belgium, 2F Italy, 2G Sweden, 2H
Canada [see Table 1 for full URLs for left (www.canada.ca) and right
(https://experience.arcgis.com) graphs], 2I Spain, 2 J Netherlands

confirmed SARS-CoV-2 cases with 51.3% reported on March
22 and 56.7% reported on April 7. The trend continued with
an increase to 58.5% just 6 days later.

During this same time period, the proportion of men
and women appeared roughly unchanged in South Korea
with ~60% of cases reported in women (see Fig. 1b but please
note the change of colors representing men and women).
Among the other countries which provided pie charts by the
time of the second data capture (Fig. 1¢), Austria had equal
numbers of confirmed cases of infected men and women but
Switzerland reported more women among cases (53%). The
higher proportion of men among Italian cases noted during
the first wave of data collection (60%) fell to roughly 53% by
the second wave of data collection.

To verify if the trend held, we also recaptured data for the
USA (6 states observed on April 19; see Table 2). Data by
sex could no longer be found on the Michigan state website.
Washington had a similar proportion of female cases (53%) at
both waves of data collection but, in both New York City and
California, the proportion of infected women had increased
to 47% and 49%, respectively.

To further understand the trend, we turned to the reports
of data disaggregated by both sex and age. On March 22,
the only country providing data by sex and age was Den-
mark (Fig. 3). While the data showed many more infected
men than women in all age groups on March 22, the trend
had inverted by April 8, with many more infected women
than men between the ages of 20 and 60 (confirmed cases
increased almost eightfold in that timespan; see Fig. 3c).

Disaggregation of Confirmed Cases by Both Sex
and Age

While most countries provided disaggregated data by age,
disaggregation by both sex and age was rare in the first data
capture. That information, while likely available, was also not
included in the reports on Chinese data (Aylward & Liang,
2020; Zhang, 2020).

Data stratified by sex and age was only available
in three countries as of March 24. Two—Sweden and

Australia—provided graphs without numerical values—one
apyramid graph and the other a bar graph using different age
categories (Figs. 2d, g). Denmark provided a pyramid graph
(Fig. 3b) and a table with the numbers used to create it. Both
Sweden and Denmark clearly reported more SARS-CoV-
2-infected men than women at all ages. In the Australian
cohort, counts were similar across age groups, except in the
40-49 age range, where women represented only about 40%
of the cases.

In the second round of data capture, we were able to find
information disaggregated by both age and sex for 9 out of the
20 countries. We also found data across Europe by accessing
analytical PDFs linked from the main dashboard. For exam-
ple, a bar graph, with indicated numbers, could now be found
in the rich PDF, updated daily by the Sciensano Institute in
Belgium, available only in French. (The dashboard of the
Belgian Federal Public Health, visible in French, English,
Dutch and German, has no information disaggregated by
sex). The Istituto Superiore di Sanita in Rome, Italy, also
publishes a daily-updated table with cases and deaths by sex
and age, which is available in Italian, in PDF format, as a link
off the Italian or English interfaces of the Epicentro website.
Switzerland displayed sex and age data on a highly interac-
tive dashboard with cases, deaths numbers, percentages and
clickable illustrations (in French and German).

While more information was made available between
the first and second data capture, the extreme diversity of
representation and metrics made comparing data between
countries difficult, as illustrated in Fig. 2. The European CDC
(Fig. 2a) displayed the number of cases in Europe in side-by-
side bar graphs for men and women, accounting for missing
data (“unknown”), while WHO Europe (Fig. 2b) displayed
the percentage within each age group among cases of men
and women in a mirror bar graph using an oddly expanded
X-axis scale. Age was binned in 5-, 10-, 15- or 25-year
increments across the lifespan by the European CDC and
by grouping ages 0-29 years, then in 10-year bins by WHO
Europe. A graph for Germany (Fig. 2¢) was similar to that
of the European CDC, except it showed only 6, different age
groups (0-4, 5-14, 15-34, 35-59, 60-79, 80+) in irregular
(5-, 10-, 20-, or 25-year) increments. Two other countries also
displaying numbers of cases by sex in side-by-side bar graphs
used regular 10-year age bins, Australia and Belgium (shown
in Fig. 2d, e, respectively; in addition to the graph, numbers
were provided for Belgium but not Australia).

No figures were provided for the Italian data but a very
complete table included, in bins of 10 years, the number
and proportions of cases (and deaths) by sex and the total
number of cases including those cases where sex was not
documented.

Two linked websites illustrated the Canadian data with dif-
ferent metrics and graphs: a mirror bar graph of case percent-
ages by age in ten 10-year bins (plotted age 100 to 0, opposite
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A “Containment” phase (until March 12)

Fig.3 Mirror bar graphs of the number of confirmed cases by age
[Y-axis: age in 10-year bins] and sex [X-axis: number of cases, scale
0-650 (left, right) or 0-260 (center)] in Denmark illustrate widely
different distributions over time. The three graphs illustrate the dif-
ficulty faced by scholars analyzing data in real time to try and derive

to all other graphs) and a stacked bar graphs of number of
cases. The former did not have a legend for the color by sex
on the graph (when we returned 5 days later to verify the
data, the URL had become inactive). For the latter, the x-axis
indicates 4 non-continuous age groups (+ unknown) but 9
bars are shown, and it is unclear what age ranges are actually
shown. The Netherlands also showed the number of cases
by sex in a stacked bar graph but used different age-binning
with 20 categories of regular 5-year increments (see Fig. 2j).

Finally, mirror bar graphs were chosen to display data
from Sweden (on March 22, Fig. 2g, but were no longer avail-
able in April), Spain (available in April but not in March,
Fig. 2i), and Denmark (Fig. 3). Sweden and Denmark graphs
showed the number of cases while Spain plotted the propor-
tion of cases in each age bin. Age was binned differently
by the three countries: increments of 10 years for Sweden,
except between ages 10-30, which were split into 5-year bins;
19 groups of 5 years for Spain; 10 groups of regular 10-year
bins for Denmark. Denmark and Spain also provided numeri-
cal data in attached tables. Spain also provided an overlaid
pyramid of ages of the general population, which illustrated
the low rate of infection in people under the age of 20 and
the high rate among men above age 50. Interestingly, for
women, it suggests a bimodal effect depending on age (start-
ing around the time of menopause and above age 60; blue
arrows in Fig. 2i).

Sex Ratios Vary by Age in a Consistent Pattern
Across Countries

Figure 2 illustrates the difficulty of comparing results when
representations, age-binning, and metrics (number vs. per-
centage of each age group among cases) are not standardized,
and no clear trends were immediately apparent. We used the
numerical data made available by Belgium, Denmark, Italy,
Norway, Switzerland, and Spain to plot the sex ratio across
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B Capture March 22

C “Mitigation” phase (March 13- April 8)

evidence-based recommendations. The left (a; cumulative cases up to
March 12) and right (c: cumulative cases March 13-April 8) graphs
were captured on April 9 on the same website as the March 22 cap-
ture (b; center). Red: women; blue: men. (Numbers were also pro-
vided in accompanying tables)

the ages (Fig. 4; numerical data and data sources are shown
in Supplementary Table 1). Both datasets from March 22
and April 9 for Denmark are represented in the graph. These
data showed that the sex ratio among cases varied with age
following a complex trend. For all 6 countries, the sex ratio
decreased from birth to a low at age 20-30 (when ~ 2/3 of
cases were in women in Belgium). It then increased up to age
60, plateaued until age 80, and decreased again likely due in
part due to the greater proportion of women in the general
population in that age range. This trend was observed in all
six countries despite their very divergent average sex ratios
(range =45-53%). Strikingly, the sex ratios calculated for
the Denmark April 9 data followed the same trend as the
other five countries, in sharp contrast to the monophasic trend
observed for the March 22 data (trendline, Fig. 4).

Men Accounted for the Majority of Deaths
of COVID-19 in All Countries

Sex information about deaths had been made available for
3 countries by March 24, 2020: Italy (data March 24, 2020;
New York Times), South Korea (March 21, 2020; (Klein,
2020) Twitter feed), and China (February, 2020; Aylward &
Liang, 2020; Zhang, 2020). We did not find sex-disaggre-
gated data for deaths on any of the websites for the 20 coun-
tries but data were available from the WHO-Europe region,
Washington State, and New York City.

China had reported a much higher lethality (deaths among
confirmed cases, also known as case fatality) of 4.8% in men
versus 2.8% in women (~ 64% of total deaths were among
men; (Aylward & Liang, 2020). WHO-Europe reported
71.4% of men among the total of 1032 deaths during the week
of March 9-15, very similar to the 71% reported for Italy
(cumulative to March 20) and 68.2% for New York City. In
contrast, South Korea and Washington State reported much
higher proportions of women: 47% (of 102 deaths) and 55%
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Fig.4 The sex ratio of confirmed infections varies by age and with
time. Proportion of men by age, binned in 10-year increments, is
shown. Data for Denmark are graphed at 2 stages of the epidemics:
Mar. 22, when it was the only such data available (dark blue line), and
Apr. 9 (medium blue bars), when the sex ratio at all ages mirrored
trends in the other countries captured at a similar time. The average

(of 108), respectively. As indicated above both locations had
a much higher proportion of infected women as well, even
early into the epidemic.

During the second round of data capture, we were still
unable to find deaths stratified by sex data for Austria, China,
Germany, Iran, the Netherlands, Portugal, South Korea, the
UK, or USA (California, Michigan, New Jersey). The graph-
only representations for Australia and Belgium appeared
to indicate a much higher number of men than women
(Figs. 5c—e). For the other 10 countries, the proportion of
men ranged from 55% (Norway) to 68% (Italy) (Table 3).

When the numbers of cases and deaths were available in
the same cohort, we systematically calculated the lethality for
each sex (fraction of deaths per confirmed cases, in men and
in women, shown in Fig. 5a) and the excess of men (male-
to-female sex ratio) among cases and deaths (Fig. 5b). (Raw
data and calculations shown in Supplementary Table S2
and Table 4). Sex ratios ranged from 1.2 (20% more men)
in Norway to 2.1 (more than twice as many men) in Italy.

Average Cases Among

percentage of men across all age groups for each country is shown in
the inset table. All data, data source, and calculations are shown in
Supplemental Table S1. Captures were on Apr. 5 for Belgium, Apr. 7
for Switzerland and Italy (captured data also shown in Fig. 2), Apr. 9
for Spain (April 6 data) and Norway

All countries and states also showed higher lethality in men
compared to women, irrespective of the number or sex ratio
in cases or average lethality in the country. Lethality varied
greatly from over 15% in Italian men (almost twice as high
as in Italian women) to under 2% in Norway (which showed
the smallest disparity between men and women lethality).
Country-specific policies, infrastructure, climate, and/or
lifestyle may underlie the puzzling differences in lethality.
Denmark, with a similar number of cases as Norway (both in
absolute numbers and per capita, 1329 and 1326/1 M popu-
lation respectively; data retrieved from Worldometers.com
on April 21, 2020) had a lethality three times higher, with a
strong male bias. Sweden, with a slightly higher per capita
COVID-19 infection rate (1517) recorded the second largest
lethality at almost 12% in men (~ 8.5% in women).
Switzerland, which had the third highest per capita infec-
tion rate among countries with at least 5 million inhabitants
(3243/1 M; behind only Spain and Belgium and ahead of
Italy), had the same sex ratio in cases (~ 0.87) and deaths
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Fig.5 Sexual dimorphism in lethality of COVID-19 infection. a
Lethality (or case fatality, calculated as the percentage of deaths
among confirmed cases) by sex for data sets where disaggregated
number of cases and deaths was found for the same cohort. Data
source and calculations shown in Table S2. b Calculated sex ratios
(number of men/number of women) for cases and deaths quantify the

Table 4 Sex ratio among hospitalizations and ICU cases

UK (ICU - critically ill)

Nombre de déces

March April

400:
| &
s
200: I

024 2544 4564 6574 7584 85+

Hospital ICU

Linformation sur Iage etou le sexe n'était pas disponible pour

excess of men among deaths and ICU cases. Three entities (c, d, e)
provided graphic visualization of deaths by sex and age. Age-binning,
type of graph, and metrics were different in all three. No numbers
were provided for Belgium or Australia, and we were unable to cal-
culate a sex ratio

Date of data collection Number reported Number Percentage
by sex
Women Men Women Men

Canada (Hospital) April 9 Cases 1479 641 838 43 57

Deaths 278 125 163 45 55

Lethality 19.5% 19.4%
Denmark (Hospital) April 9 Cases 1444 629 815 43.6 56.4
New York (Hospital) April 19 Cases 33,234 13,594 19,640 40.9 59.1
Canada (ICU) April 9 Cases 408 145 263 36 64
France (ICU) March 16-April 5 Cases 2218 599 1619 27 73

Deaths 187 56 131 30 70

Lethality 9.3% 8.1%
Norway (ICU) April 9 Cases 174 42 132 24 76
Spain (ICU) April 6 Cases 3078 884 2194 28.7 71.3
Sweden (ICU) April 15 Cases 954 241 713 25.3 74.7
UK (ICU - critically ill) March 20 Cases 196 57 139 29.1 70.9

Lethality (shown in bold font) was calculated as number of deaths/number of cases for each sex. Percentage was calculated as number of men/
number of women in same category. UK data: ICNARC (2020); other data sources shown in Table 1

(~1.59) as Denmark, but a much lower lethality, in both
sexes. Lethality increased dramatically in New York City as
the epidemic progressed (from < 1% to 3.9% for women and
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6% for men) but the sex difference was maintained. This is
similar to what was observed in China where the lethality had
doubled between the two February reports but the difference
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of lethality between the sexes remained similar. Washing-
ton state, which was the first recognized site of COVID-19
outbreak in the USA, already had a lethality around 5% in
late March, for both sexes. By April, average lethality was
unchanged, but the sex difference had emerged with men
experiencing more deaths than women (sex ratio 1.32).

Severity of Disease: ICU and Hospitalizations

A March 20 report from the Intensive Care National Audit
and Research Centre (inarc.org) disclosed that, of the 196
critically ill patients in the UK, 70.9% were men (ICNARC,
2020).None of the other reported health characteristics of
the cohort (body mass index, comorbidities, length of stay,
deaths, and therapies) were disaggregated by sex.

Inpatient observation days in the China CDC report were
342,063 for men and 319,546 for women (Zhang, 2020).
This metric has typically been used as a proxy for sever-
ity but, in the case of a lethal infectious disease, there can
be ambiguity as to whether observation days ended because
the patient has died or recovered (i.e., hospital discharges).
Additionally, numbers could be confounded by cultural or
biological factors that may have increased the likelihood of
one sex being admitted at an earlier versus later stage in the
disease progression. Nevertheless, we calculated that the
average numbers of observation days per patient were simi-
lar in both sexes (342,063 days/22981 cases = 14.88 for men;
319,546/21,691 =14.73 for women) in the China cohort.

Where sex-disaggregated numbers were available
(Table 4), data showed that men represented the vast major-
ity of cases admitted in the ICU, with percentages ranging
from 64% in Canada to 76% in Norway. (All the countries
for which the information was known had roughly similar
number of women and men or a higher proportion of women
among the total cases). A similar trend, with a lower sex
ratio divergence, was seen among hospital admissions, where
women represented 41-45%. Similarly, in an analysis of 1099
patients hospitalized with SARS-CoV-2 in China, 41.9%
were women (Guan et al., 2020).

Two countries provided numbers of cases and deaths on
the same cohorts: Canada among severe hospitalized cases
and France among ICU cases. For these cohorts we calcu-
lated lethality by sex (Table 4, in bold). In striking contrast to
lethality in the infected population at large, we found similar
(19.5% in Canada) or slightly higher lethality in women than
men (France, 9.3% vs. 8.1%) among those severe cases. This
suggests that while women may be developing a less severe
(or different, see below) form of COVID-19, those women
who do reach the ICU in deep respiratory distress may have
a similarly poor chance of survival as men.

Comorbidities and Symptoms

The U.S. National Center for Health Statistics reported
that 1097 out of 1879 (58.4%) deaths with pneumonia and
COVID-19 were men as of April 4, 2020. In contrast, only
52% of deaths with pneumonia without COVID-19 were
among men, and similar numbers of men and women had
died from influenza in the same period (2214 men vs. 2253
women; 49.6% men).

Spain was the only country for which we could find a
detailed report of comorbidities by sex (data April 6, 2020;
data captures and sources for the USA and Spain shown in
Supplementary Figure S1). Numbers and percentages for
eleven different symptoms and four comorbidities were
reported by sex and statistically examined for between sex
differences. While it was unclear what the statistical calcula-
tions referenced, numerical data indicated that sore throat,
vomiting, and diarrhea were more frequent in women. The
widely described symptoms of COVID-19 appear to be those
most frequently found in men than women: fever, pneumonia,
severe acute respiratory distress syndrome, and other respira-
tory symptoms. Pneumonia, for example, was found in 65%
of men, but only 49% of women.

Auvailable data are insufficient to understand what sexually
dimorphic traits will eventually be relevant to COVID-19
comorbidities [Further references about the state of knowl-
edge about sex differences in human disease and physiology
and SABV research can be found on the repository main-
tained by Northwestern University (Northwestern University
Women’s Health Research Institute, 2020) and an NIH work-
shop report (Institute of Medicine (US) Forum on Neurosci-
ence and Nervous System Disorders, 2011)].

Discussion

Our review indicated that reporting of sex-disaggregated data
is not widespread. It is unclear whether the information is col-
lected but not reported, or if it is not collected at all. Whatever
data existed early on seemed to have been available only to
the institutions that collected them, and released in priority
to news outlets. While this allowed a report of early sexu-
ally dimorphic trends (in blog format, prior to peer review,
published after we had performed the first data capture), it
highlighted an inequality in accessibility to data.

When available, the information was presented in a wide
variety of ways, strikingly illustrated in Fig. 2, with extreme
diversity in reported metrics: number, rate per 100,000 popu-
lation, fraction of various variables, percentage of men or
of women, and so forth. When possible, we used available
data to reverse calculate and present complete data sets with
comparable metrics. This was time-consuming, error-prone,
and sometimes not possible. For sex- and age-disaggregated
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data, systematic comparison was not possible because of the
variety of age range options chosen by the various entities to
bin their data. Arbitrarily binning continuous variables (e.g.,
age) not only makes comparison between data sets difficult,
it might hide—or artificially create—trends. For example,
grouping children aged 10-19, across puberty, is likely to
mask hormonally influenced outcomes. Statistical analysis
needs to be applied to raw data to reveal trends (and guide
age-binning), rather than the converse. For sex, provision for
a third option, beyond the binary, would be useful to accom-
modate both various country-specific laws and missing data.
Besides legal sex, we would also recommend capturing gen-
der (in a non-binary way), as this is a critical parameter to
consider for population health equity research and policy.
For example, both gender (social or cultural influences) and
sex (biological differences) are thought to influence cardio-
vascular disease (Spence & Pilote, 2015), a comorbidity of
COVID-19 infection, as well as immune response to vaccines
(Fink & Klein, 2015).

Where countries have put online high-quality disaggre-
gated data, those are typically coded (contrast coding, e.g.,
1 =male, 2 =female). This is useful for automated analysis
but increases potential for data entry error. We suggest captur-
ing harmonized data (e.g., country-level male, female, other)
sensitive to local usages. Software can then be designed to
code the entry (i.e., transform woman, femme, kvinna, donna,
mujer, sieviete, babae, or Frau into “2”’), merge the standard-
ized data sets, and redeploy them in the native language for
easy use by local researchers.

The Danish data illustrate the difficulty of interpreting
daily updated data in the exponential growth phase of a
pandemic. Policies based on the early trend showing a mas-
sive excess of men at all ages would have been obsolete just
3 weeks later. Several hypotheses can be made to explain the
increase in the proportion of women over time, all of which
require further, currently unavailable sex-disaggregated data
to prove or disprove. It is possible that more accurate statis-
tics were obtained with increasing cohort size or that higher
lethality in men started reducing the sex ratio of cases as
the epidemic progressed. It is also possible that expansion
of testing availability resulted in milder cases, or cases with
different presentation, becoming counted in women. It could
also be a true increase in female rate of infection over time,
possibly due to evolution of exposure type. For example,
in societies where fewer women work outside of the home,
infection of women may become more widespread in a sec-
ond wave after infected men have brought the disease back
to their communities and their caretakers. Sex-disaggregated
data about method of transmission or disease symptoms will
be required to test these hypotheses.

Men appear more likely than women to die after being
diagnosed with COVID-19, but the similar lethality for men
and women among severe cases in France and Canada suggest
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anuanced picture. If the presentation of the disease is differ-
ent in men and women, the criteria for testing, established
on the earlier, male-biased statistics, may be inadequate to
identify infected women. There may also be regional, cul-
tural, and infrastructural specificities resulting in differential
reporting of outcomes for men and women. Several anecdotal
report suggested that women may be dying at home, and thus
be underreported by overwhelmed local authorities.

It is unclear whether the higher lethality reported in
patients with comorbidities such as cardiovascular disease,
diabetes, lung disease, or cancer, is sexually dimorphic.
Both the US CDC and Spanish data suggest that severe
lung disease is a feature more frequently associated with
COVID-19 in men, for example. Sex differences in lung
physiology are well established (Pinkerton et al., 2015;
Townsend, Miller, & Prakash, 2012). The Spanish data
also indicate that other symptoms may be sexually dimor-
phic, with diarrhea, vomiting or sore throat more frequently
observed in women. The extent of infection in women may
not be fully recognized if presentation is different.

We found a single preprint in which the authors designed
in silico experiments in search of a mechanistic expla-
nation for the sex differences in SARS-CoV-2 infection
(Wei et al., 2020). Using publicly available human tissue
gene expression and ChIP-Seq data sets, they proposed an
intriguing hypothesis where the androgen receptor (AR)
could directly control expression of ACE2, one of the two
main proteins for SARS-CoV-2 entry into human cells (the
other, TMPRSS?2 is a known androgen-responsive gene;
Clinckemalie et al., 2013). Analysis of single-cell RNA-
sequencing found that more pulmonary alveolar type II
cells express ACE2 in men than women, and that ACE?2 is
expressed in the prostate and in Sertoli and Leydig cells
of the testis, possibly providing another entry path for the
virus in men. If these in silico explorations withstand the
rigors of peer-review and of in vitro or in vivo experiments,
it may mean that aspects of COVID-19 pathology will be
susceptible to anti-androgen therapy.

Limitations

Instability of weblinks has been a constant issue in the
data collection process for this study. For example, worl-
dometers.com is now worldometers.info. The names of
the reporting institutions have been provided to help find
information in case more hyperlinks become obsolete in the
future. While we aimed to provide an unbiased, comprehen-
sive review of all publicly available COVID-19 data, the
use of specific search engines, which are built on machine
learning algorithms to personalize searchable content, may
have inadvertently obstructed our team’s ability to view
the full scope of all data available. This should however be
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alleviated by the facts that 1) all websites were accessed by
multiple users using a variety of browsers (Safari, Chrome,
IE) and search engines (Google, Bing, DuckDuckGo) and
2) for the most part, we did not do searches per se, but went
directly to the official websites.

A more complete discussion of metrics standardiza-
tion strategies and hypotheses about mechanisms of sex
differences in COVID-19 can be found in our companion
preprint (Kocher et al. 2020).

Conclusions

The abundance of non-harmonized information illustrates
both the nimbleness of digital systems to support respon-
siveness to a new pandemic and the lack of preparedness
of governmental health authorities worldwide for such an
event. The paucity of accessible raw datasets and disparate
metrics used to capture data make it difficult to inform public
health policy. The ascending curve of a pandemic is obvi-
ously not the best time to build infrastructure to collect global
standardized data for efficient surveillance. Over time, we
noted improved reporting, but countries had clearly disparate
resources available, and preparedness might have helped alle-
viate the reporting burden for lower-resourced regions. Lack
of data harmonization and sex-disaggregation, however, were
ubiquitous issues. Itis critical that sex as a biological variable
be considered an essential metric, rather than an afterthought.
Beyond SABYV, the global fight against public health inequali-
ties and the devising of inclusive policies for COVID-19 and
all future pandemics will require collecting comprehensive
and harmonized public health data (LoTempio et al., 2020),
and the thorough intersectional analysis of these data (e.g.,
Hankivsky et al., 2010), incorporating socioeconomic fac-
tors, ethnicity with sex, gender, and age to address the higher
morbidity and mortality rates in the most vulnerable com-
munities and target limited health funds optimally.

Acknowledgements The authors thank Yulong Fu, Lisa Guay-Wood-
ford, Susan Knoblach, Hiroki Morizono, Eric Vilain, and Maygon Wen-
del for helpful suggestions during the conception of this report.

Compliance with Ethical Standards

Conflict of interest The authors declare that they have no conflict of
interest.

Ethical Approval Not applicable.

Informed Consent Not applicable.

References

Anker, M. (2007). Addressing sex and gender in epidemic-prone infec-
tious diseases. World Health Organization. http://www.who.int/
csr/resources/publications/SexGenderInfectDis.pdf.

Aylward, B., & Liang, W. (2020). Report of the WHO-China Joint Mis-
sion on Coronavirus Disease 2019 (COVID-19). In The WHO-
China Joint Mission on Coronavirus Disease 2019 (Vol. 1, Issue
1). https://www.who.int/docs/default-source/coronaviruse/who-
china-joint-mission-on-covid-19-final-report.pdf.

BMJ Global Health Blogs. (2020). Sex, gender and COVID-19: Disag-
gregated data and health disparities. BMJ Global Health. https://
blogs.bmj.com/bmjgh/2020/03/24/sex-gender-and-covid-19-disag
gregated-data-and-health-disparities/.

Brumfiel, G. (2020). Why some COVID-19 patients crash: The body’s
immune system might be to blame. NPR-Morning Edition. https://
www.npr.org/sections/health-shots/2020/04/07/828091467/why-
some-covid-19-patients-crash-the-bodys-immune-system-might
-be-to-blame.

Cao, B., Wang, Y., Wen, D., Liu, W,, Wang, J., Fan, G., ... Wang, C.
(2020). A trial of Lopinavir-Ritonavir in adults hospitalized with
severe Covid-19. New England Journal of Medicine. https://doi.
org/10.1056/nejmoa2001282.

CDC. (2020). COVID-19: Information for health departments on report-
ing cases of COVID-19. Coronavirus Disease 2019 (COVID-19)
Case Report Form. https://www.cdc.gov/coronavirus/2019-ncov/
php/reporting-pui.html.

Chaib, F. (2019). Uneven access to health services drives life expectancy
gaps. World Health Organization. https://www.who.int/news-
room/detail/04-04-2019-uneven-access-to-health-services-drive
s-life-expectancy-gaps-who.

Clinckemalie, L., Spans, L., Dubois, V., Laurent, M., Helsen, C.,
Joniau, S., & Claessens, F. (2013). Androgen regulation of the
TMPRSS?2 gene and the effect of a SNP in an androgen response
element. Molecular Endocrinology, 27, 2028-2040. https://doi.
org/10.1210/me.2013-1098.

European Commission Directorate-General for Research & Innova-
tion. (2016). H2020 Programme: Guidance on gender equality in
Horizon 2020. Horizon 2020. https://ec.europa.eu/research/parti
cipants/data/ref/h2020/grants_manual/hi/gender/h2020-hi-guide
-gender_en.pdf.

Fink, A. L., & Klein, S. L. (2015). Sex and gender impact immune
responses to vaccines among the elderly. Physiology, 30,408-416.
https://doi.org/10.1152/physiol.00035.2015.

Fischinger, S., Boudreau, C. M., Butler, A. L., Streeck, H., & Alter,
G. (2019). Sex differences in vaccine-induced humoral immu-
nity. Seminars in Immunopathology, 41, 239-249. https://doi.
org/10.1007/s00281-018-0726-5.

Flanagan, K. L., Fink, A. L., Plebanski, M., & Klein, S. L. (2017).
Sex and gender differences in the outcomes of vaccination over
the life course. Annual Review of Cell and Developmental Biol-
ogy, 33, 577-599. https://doi.org/10.1146/annurev-cellbio-10061
6-060718.

Guan, W.,Ni, Z., Hu, Y., Liang, W., Ou, C., He, J., ... Zhong, N. (2020).
Clinical characteristics of Coronavirus disease 2019 in China.
New England Journal of Medicine, 382, 1708—1720. https://doi.
org/10.1056/nejmoa2002032.

Hankivsky, O., Reid, C., Cormier, R., Varcoe, C., Clark, N., Benoit, C.,
& Brotman, S. (2010). Exploring the promises of intersectionality
for advancing women’s health research. International Journal for
Equity in Health, 9. https://doi.org/10.1186/1475-9276-9-5.

ICNARC. (2020). Report on COVID-19 in critical care. In Intensive
Care National Audit & Research Centre. https://www.icnarc.org/

@ Springer


http://www.who.int/csr/resources/publications/SexGenderInfectDis.pdf
http://www.who.int/csr/resources/publications/SexGenderInfectDis.pdf
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://blogs.bmj.com/bmjgh/2020/03/24/sex-gender-and-covid-19-disaggregated-data-and-health-disparities/
https://blogs.bmj.com/bmjgh/2020/03/24/sex-gender-and-covid-19-disaggregated-data-and-health-disparities/
https://blogs.bmj.com/bmjgh/2020/03/24/sex-gender-and-covid-19-disaggregated-data-and-health-disparities/
https://www.npr.org/sections/health-shots/2020/04/07/828091467/why-some-covid-19-patients-crash-the-bodys-immune-system-might-be-to-blame
https://www.npr.org/sections/health-shots/2020/04/07/828091467/why-some-covid-19-patients-crash-the-bodys-immune-system-might-be-to-blame
https://www.npr.org/sections/health-shots/2020/04/07/828091467/why-some-covid-19-patients-crash-the-bodys-immune-system-might-be-to-blame
https://www.npr.org/sections/health-shots/2020/04/07/828091467/why-some-covid-19-patients-crash-the-bodys-immune-system-might-be-to-blame
https://doi.org/10.1056/nejmoa2001282
https://doi.org/10.1056/nejmoa2001282
https://www.cdc.gov/coronavirus/2019-ncov/php/reporting-pui.html
https://www.cdc.gov/coronavirus/2019-ncov/php/reporting-pui.html
https://www.who.int/news-room/detail/04-04-2019-uneven-access-to-health-services-drives-life-expectancy-gaps-who
https://www.who.int/news-room/detail/04-04-2019-uneven-access-to-health-services-drives-life-expectancy-gaps-who
https://www.who.int/news-room/detail/04-04-2019-uneven-access-to-health-services-drives-life-expectancy-gaps-who
https://doi.org/10.1210/me.2013-1098
https://doi.org/10.1210/me.2013-1098
https://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/gender/h2020-hi-guide-gender_en.pdf
https://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/gender/h2020-hi-guide-gender_en.pdf
https://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/gender/h2020-hi-guide-gender_en.pdf
https://doi.org/10.1152/physiol.00035.2015
https://doi.org/10.1007/s00281-018-0726-5
https://doi.org/10.1007/s00281-018-0726-5
https://doi.org/10.1146/annurev-cellbio-100616-060718
https://doi.org/10.1146/annurev-cellbio-100616-060718
https://doi.org/10.1056/nejmoa2002032
https://doi.org/10.1056/nejmoa2002032
https://doi.org/10.1186/1475-9276-9-5
https://www.icnarc.org/About/Latest-News/2020/03/22/Report-On-196-Patients-Critically-Ill-With-Covid-19

426

Archives of Sexual Behavior (2021) 50:407-426

About/Latest-News/2020/03/22/Report-On-196-Patients-Criti
cally-111-With-Covid-19.

Institute of Medicine (US) Forum on Neuroscience and Nervous System
Disorders. (2011). Sex differences and implications for transla-
tional neuroscience research: Workshop summary. National Acad-
emies Press. https://www.ncbi.nlm.nih.gov/books/NBK53393/.

Johnson, J., Sharman, Z., Vissandjée, B., & Stewart, D. E. (2014). Does
achange in health research funding policy related to the integration
of sex and gender have an impact? PLoS ONE, 9(6). https://doi.
org/10.1371/journal.pone.0099900.

Karlberg, J., Chong, D. S. Y., & Lai, W. Y. Y. (2004). Do men have a
higher case fatality rate of severe acute respiratory syndrome than
women do? American Journal of Epidemiology, 159(3),229-231.
https://doi.org/10.1093/aje/kwh056.

Klein, S. (2020). Sabra Klein Twitter. Johns Hopkins Center for Wom-
en’s Health, Sex, and Gender Research. https://twitter.com/sabra
klein1998/status/1241416104439922689.

Klein, S. L., & Flanagan, K. L. (2016). Sex differences in immune
responses. Nature Reviews Immunology, 16(10), 626—638. https
://doi.org/10.1038/nri.2016.90.

Kocher, K. M., Délot-Vilain, A., Spencer, D., LoTempio, J., &
Délot, E. C. (2020). Paucity and disparity of publicly avail-
able sex-disaggregated data for the COVID-19 epidemic ham-
per evidence-based decision-making. medRxiv. https://doi.
org/10.1101/2020.04.29.20083709.

LoTempio, J., Spencer, D., Délot-Vilain, A., Vilain, E., & Délot, E.
(2020). We can do better: Lessons learned from the first COVID-19
pandemic. Science and Diplomacy. https://www.sciencediplomac
y.org/article/2020/we-can-do-better-lessons-learned-data-sharing-
in-covid-19-pandemic-can-inform-future.

Mehta, P., McAuley, D. F., Brown, M., Sanchez, E., Tattersall, R. S.,
& Manson, J. J. (2020). COVID-19: Consider cytokine storm
syndromes and immunosuppression. The Lancet, 395(10229),
1033-1034. https://doi.org/10.1016/S0140-6736(20)30628-0.

Mobaraki, K., & Ahmadzadeh, J. (2019). Current epidemiological status
of Middle East respiratory syndrome coronavirus in the world from
1.1.2017 to 17.1.2018: A cross-sectional study. BMC Infectious
Diseases, 351(19). https://doi.org/10.1186/s12879-019-3987-2.

Mosca, L., Barrett-Connor, E., & Kass Wenger, N. (2011). Sex/gender
differences in cardiovascular disease prevention: What a differ-
ence a decade makes. Circulation, 124(19), 2145-2154. https://
doi.org/10.1161/CIRCULATIONAHA.110.968792.

National Institutes of Health. (2015). Consideration of sex as a bio-
logical variable in NIH-funded research. NIH Funding Notice:
NOT-OD-15-102. https://grants.nih.gov/grants/guide/notice-files
/NOT-OD-15-102.html.

Northwestern University Women’s Health Research Institute. (2020).
Research on sex and gender differences by disease/topic. Research
on Sex and Gender Differences Database. https://www.women
shealth.northwestern.edu/sex-inclusion/research-sex-and-gende
r-differences-diseasetopic.

Ortona, E., Pierdominici, M., & Rider, V. (2019). Editorial: Sex hor-
mones and gender differences in immune responses. Frontiers
in Immunology, 10(1076), 1-2. https://doi.org/10.3389/fimmu
.2019.01076.

Pinkerton, K. E., Harbaugh, M., Han, M. L. K., Le Saux, C. J., Van Win-
kle, L. S., Martin, W. J., ... George, M. (2015). Women and lung
disease: Sex differences and global health disparities. American
Journal of Respiratory and Critical Care Medicine, 192, 11-18.
https://doi.org/10.1164/rccm.201409-1740PP.

Polglase, K., Mezzofiore, G., & Foster, M. (2020). Here’s why the coro-
navirus may be killing more men than women. The US should take
note. CNN Health. https://www.cnn.com/2020/03/24/health/coron
avirus-gender-mortality-intl/index.html.

@ Springer

Rabin, R. C. (2020a). Why the coronavirus seems to hit men harder than
women. New York Times. https://www.nytimes.com/2020/02/20/
health/coronavirus-men-women.html.

Rabin, R. C. (2020b). In Italy, Coronavirus takes a higher toll on men.
New York Times. https://www.nytimes.com/2020/03/20/health/
coronavirus-italy-men-risk.html.

Read, R. (2020). Emergency room doctor, near death with coronavirus,
saved after experimental treatment. LA Times. https://www.latim
es.com/world-nation/story/2020-04-13/coworkers-save-coron
avirus-doctor.

Rich-Edwards, J. W., Kaiser, U. B., Chen, G. L., Manson, J. A.E., &
Goldstein, J. M. (2018). Sex and gender differences research design
for basic, clinical, and population studies: Essentials for investiga-
tors. Endocrine Reviews, 39(4), 424—439. https://doi.org/10.1210/
er.2017-00246.

Rosenthal, G. (2010). Global gender statistics programme: Report
of the Secretary-General. United Nations Economic and Social
Council (Vol. CN.3). https://doi.org/10.1093/oxfordhb/97801
99560103.003.0007.

Roser, M., Ritchie, H., Ortiz-Ospina, E., & Hasell, J. (2020). Corona-
virus disease (COVID-19)—statistics and research. Our World in
Data. https://ourworldindata.org/coronavirus.

Shi, S., Qin, M., Shen, B., Cai, Y., Liu, T., Yang, F., ... Huang, C.
(2020a). Association of cardiac injury with mortality in hospital-
ized patients with COVID-19 in Wuhan, China. JAMA Cardiology,
5, 802-810. https://doi.org/10.1001/jamacardio.2020.0950.

Shi, Y., Wang, Y., Shao, C., Huang, J., Gan, J., Huang, X., ... Melino,
G. (2020b). COVID-19 infection: The perspectives on immune
responses [Editorial]. Cell Death and Differentiation, 27, 1451—
1454. https://doi.org/10.1038/s41418-020-0530-3.

Spence, J. D., & Pilote, L. (2015). Importance of sex and gender in
atherosclerosis and cardiovascular disease. Atherosclerosis, 241,
208-210. https://doi.org/10.1016/j.atherosclerosis.2015.04.806.

Townsend, E. A., Miller, V. M., & Prakash, Y. S. (2012). Sex differences
and sex steroids in lung health and disease. Endocrine Reviews, 33,
1-47. https://doi.org/10.1210/er.2010-0031.

United Nations. (2010). Gender statistics. In Global Forum on Gen-
der Statistics. United Nations. https://unstats.un.org/unsd/gende
r/Manila_Oct2010/L3_FINAL.pdf.

Voskuhl, R. (2011). Sex differences in autoimmune diseases. Biology of
Sex Differences, 2. https://doi.org/10.1186/2042-6410-2-1.

Wei, X., Xiao, Y.-T., Wang, J., Chen, R., Zhang, W., Yang, Y., Lv, D.,
... Ren, S. (2020). Sex differences in severity and mortality among
patients with COVID-19: Evidence from pooled literature analysis
and insights from integrated bioinformatic analysis (pp. 1-43).
http://arxiv.org/abs/2003.13547.

Wenham, C., Smith, J., & Morgan, R. (2020). COVID-19: The gendered
impacts of the outbreak. The Lancet, 395(10227), 846—848. https
://doi.org/10.1016/S0140-6736(20)30526-2.

World Health Organization. (2019). World health statistics 2019:
Monitoring health for the SDGs, sustainable development goals
(2019th ed.). https://apps.who.int/iris/bitstream/handle/10665
/324835/9789241565707-eng.pdf.

Zhang, Y. (2020). The epidemiological characteristics of an outbreak
of 2019 novel Coronavirus diseases (COVID-19)—China, 2020.
China CDC Weekly, 2(8), 113—122. http://weekly.chinacdc.cn/en/
article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://www.icnarc.org/About/Latest-News/2020/03/22/Report-On-196-Patients-Critically-Ill-With-Covid-19
https://www.icnarc.org/About/Latest-News/2020/03/22/Report-On-196-Patients-Critically-Ill-With-Covid-19
https://www.ncbi.nlm.nih.gov/books/NBK53393/
https://doi.org/10.1371/journal.pone.0099900
https://doi.org/10.1371/journal.pone.0099900
https://doi.org/10.1093/aje/kwh056
https://twitter.com/sabraklein1998/status/1241416104439922689
https://twitter.com/sabraklein1998/status/1241416104439922689
https://doi.org/10.1038/nri.2016.90
https://doi.org/10.1038/nri.2016.90
https://doi.org/10.1101/2020.04.29.20083709
https://doi.org/10.1101/2020.04.29.20083709
https://www.sciencediplomacy.org/article/2020/we-can-do-better-lessons-learned-data-sharing-in-covid-19-pandemic-can-inform-future
https://www.sciencediplomacy.org/article/2020/we-can-do-better-lessons-learned-data-sharing-in-covid-19-pandemic-can-inform-future
https://www.sciencediplomacy.org/article/2020/we-can-do-better-lessons-learned-data-sharing-in-covid-19-pandemic-can-inform-future
https://doi.org/10.1016/S0140-6736(20)30628-0
https://doi.org/10.1186/s12879-019-3987-2
https://doi.org/10.1161/CIRCULATIONAHA.110.968792
https://doi.org/10.1161/CIRCULATIONAHA.110.968792
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-15-102.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-15-102.html
https://www.womenshealth.northwestern.edu/sex-inclusion/research-sex-and-gender-differences-diseasetopic
https://www.womenshealth.northwestern.edu/sex-inclusion/research-sex-and-gender-differences-diseasetopic
https://www.womenshealth.northwestern.edu/sex-inclusion/research-sex-and-gender-differences-diseasetopic
https://doi.org/10.3389/fimmu.2019.01076
https://doi.org/10.3389/fimmu.2019.01076
https://doi.org/10.1164/rccm.201409-1740PP
https://www.cnn.com/2020/03/24/health/coronavirus-gender-mortality-intl/index.html
https://www.cnn.com/2020/03/24/health/coronavirus-gender-mortality-intl/index.html
https://www.nytimes.com/2020/02/20/health/coronavirus-men-women.html
https://www.nytimes.com/2020/02/20/health/coronavirus-men-women.html
https://www.nytimes.com/2020/03/20/health/coronavirus-italy-men-risk.html
https://www.nytimes.com/2020/03/20/health/coronavirus-italy-men-risk.html
https://www.latimes.com/world-nation/story/2020-04-13/coworkers-save-coronavirus-doctor
https://www.latimes.com/world-nation/story/2020-04-13/coworkers-save-coronavirus-doctor
https://www.latimes.com/world-nation/story/2020-04-13/coworkers-save-coronavirus-doctor
https://doi.org/10.1210/er.2017-00246
https://doi.org/10.1210/er.2017-00246
https://doi.org/10.1093/oxfordhb/9780199560103.003.0007
https://doi.org/10.1093/oxfordhb/9780199560103.003.0007
https://ourworldindata.org/coronavirus
https://doi.org/10.1001/jamacardio.2020.0950
https://doi.org/10.1038/s41418-020-0530-3
https://doi.org/10.1016/j.atherosclerosis.2015.04.806
https://doi.org/10.1210/er.2010-0031
https://unstats.un.org/unsd/gender/Manila_Oct2010/L3_FINAL.pdf
https://unstats.un.org/unsd/gender/Manila_Oct2010/L3_FINAL.pdf
https://doi.org/10.1186/2042-6410-2-1
http://arxiv.org/abs/2003.13547
https://doi.org/10.1016/S0140-6736(20)30526-2
https://doi.org/10.1016/S0140-6736(20)30526-2
https://apps.who.int/iris/bitstream/handle/10665/324835/9789241565707-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/324835/9789241565707-eng.pdf
http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51
http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51

	Paucity and Disparity of Publicly Available Sex-Disaggregated Data for the COVID-19 Epidemic Hamper Evidence-Based Decision-Making
	Abstract
	Introduction
	Method
	Results
	Reported Metrics in the First Data Capture: March 21–24, 2020
	Reported Metrics in the Second Data Capture: April 7–19, 2020
	Variability of Sex Ratio Among Confirmed COVID-19 Cases by Country: March 21–24, 2020
	Variability of Sex Ratio Among Confirmed COVID-19 Cases by Country: April 7–19, 2020
	Changes in Confirmed COVID-19 Cases Among Women Between the Two Data Collection Waves
	Disaggregation of Confirmed Cases by Both Sex and Age
	Sex Ratios Vary by Age in a Consistent Pattern Across Countries
	Men Accounted for the Majority of Deaths of COVID-19 in All Countries
	Severity of Disease: ICU and Hospitalizations
	Comorbidities and Symptoms


	Discussion
	Limitations
	Conclusions

	Acknowledgements 
	References




