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THE IMPORTANCE OF THE GENDER DIMENSION
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SARS-CoV-2/COVID-19 Studies ‘

(n = 4,420)

)|

Study types

Interventional
(n=2,475)

v

Randomized controlled
trials (RCTs) (n = 1,161)

A

Observational
(n=1,659)

Patient registry studies
(n=260)

Expanded access (n = 26)

Sex & Gender mentions

l» Sexes eligible —l
All sexes eligible Single-sex
(n =4,296) (n=124)
)
L4 Al
Some S/G mention No mention
(n=1,350) (n=2,946)
Analytical variable | _ No mention
- —
(n=178) {n =2,906)
Sex/gender ‘ _[ Sex-matched or representative Spurious mention
reporting (n = 172) l samples (n = 65) (n =40)
Recruitment only
.1_-
(n = 935)

Published trials:

8 of 45 pharmacological
trials on COVID report sex
disaggregated results.

Brady, E., Nielsen, M. W., Andersen, J. P., & Oertelt-Prigione, S. (2021). Lack of consideration of sex and gender in
COVID-19 clinical studies. Nature Communications, 121), 1-6..
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METHODS ON HOW TO INCLUDE THE GENDER
DIMENSION
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Gendar may play 2 role n all siudies

Corsider how to immbve diverse groups of research
invodving human (Tannenbaum et al, 2009

5 ol I stud
subjertsjend wsers at various steps in the project ex maty play a role n all studes

rlmlvhq Fyuman o mer-hurman aniremals,

Sex may serve as & direct explanatory
Taclor or acl a5 a potential medulalon

P;Tum lnaﬂulfuse:ar-:l'les m$1d . life-cyle o ensure inclusive solufions. . Perform a IRerature review to Identify foor associafions bebween ofher Faciors;
adequate terms for “gender” and “sex Corsider which method {qualitative and quantitative) hiow sex may ba of relevance to your drawing a raisal diagmm helps make
[Dertelt-Prigions o al, 2010} are suited for examining the gender dimensiors of sy (Mo i o al. 2000 ¥ underlying assumgtions ssplict
Consider the project’s relevance in a relevante to your proget. study TR €L, . [see e Buddey ot al, 2017)
relation to different gender identities, In quantitative research, caloulate appropriate Consider whether <ex i a covariabe,

2 1 k I | sbundie ot Taciaal
noams, and relations. sample sizes for gender comparisons (Sell, 7017} confiounder, or explanatory variabie 41':::;1': rl:::k,l,;l::,:.:'1,'::,";:‘..:;‘1 ,M,:::L
Consider relevant factors Whan measuring gender in survey research, ensure Lormsider the relevane of sex-relaled fior st brsaed comparisans @uch et al
intarsacting with gandar (age, that your instrument has been psychometrically validatad in characleristics feg. genetc, physiological, F017- Miller it al 2015
SOC0-ACONIMIC stats, ethnicty, etcl the target population (Steenkamp and Baumigartner, 1998) hormonal, anthropomeedric, Biomehanical, [ :1 [T— .'J'm id e

LAPCRET P x5 L

Feflect upon your own gender Irespect your anabylical concepls, calegories, and injury thresholds, leveds of pain tolerance, coneeqinsalised in data collechion

assumptions in relation to the project. theoretical modsals for misguided or stereotypical et ) (Tannerbhawm et al, 20190

including physialogical, homonal,

[l:fllb'rJET whal D[.Ipl.'.ftu'l!u:e‘h ey be assumphons. Lorpsicker how sex-relabed Taclors inberacl anthropomtric, or hiomechanical
';:i'-:f ;‘;;Irﬁﬂﬂl;‘;ﬁ: analyse L;:,-ide;'r the risk of stereptypical or excluding wilh gendes, ethnic |I,l,:. .gln;,'_': asperts (Tannenbaum et al, 2019)
relevant. groups. socloerondamic stahus, lifestyle, Mr In lm.']lrudlrd reseanch, corsider how
Con=der what opporiunities have been reproductive history may influence the
mitssed in the past as a resull, of Failing oohort under Investigation; e g. will data.
Collect data across o analyse sex aoguisition be mpacted IF females get
qender characterstics pregran during the sludy?
e qerder nonms,
qwulr'l ihenlities, arvl
ql,wulr'l relalmns) in
milersecling [actors
In Surwey Fesearch,
Ihe twar-slep
approach o collect
Report sample e data on gender
it - 2 Report the se af your
charectaristics by ilentity ard Lirth ;,1;':' nupiainh you!
e wtore sax Deutsch et al, o st Consider haw to collect
Felevance intersecting 2013, Ensure that singlersex - ore o
wanahles all particigants Reqart the s nformation on nlerses
Report how infamation feeld safie disclosing distribution of oells, subjects and Fermaphrodite
on gender identity was thieir gender animals and humars. animials
cfitainedd dentity. Hiparl how infonmeabion incude a:lequabe sampiﬁ of
Disalggiw - e el ames on e was ohlained f;'na]f's and males and, where
results by sex Conduct anabyses of relesant Factors related fo TR, T exvarl, nlersex or
gendes qender nanms, oender identiey and gender gender diverse E;;f;;airemrtad rﬁ;"“‘ . hermaphrodites of dilferent
Report alll results rehations [Mieken ef al, A020) 'ﬂ'“m"aﬁ I :Thlma ehwe ef d:f-m "'atm rullqlr.l[kll'l'_.
” 5 n groups of different saxes
pasitive, negative, and When using existing data consider cuttural or ::\:;':11:(: ::2.“", Fiesure: that sea see egl; Mm:m'f et el 2016) Feond information on factors thal
neonelisive. mstitutional contents n which the data wene that & sufficient variatians are propery e ' : inlersecl with sex (e age,
Ensure that gender aenerated for potentials gender s r||||1|b|‘1.' of gender- ;Hﬁ'hﬂ the Irahh"i_ Corsider the source of amy se Wiy, soioeconommic slalus)
variations are property Fxamine similarities betaeen groups {Le. men, women, diverse  individuals ures, and conclusions d;ﬁemnhw&d_ m:_:? the ”'Ilhl n experiments, consider how
in tables, figres, and and gender-dverse indeaduals) and vanabons within participate in the Aol e neirplirsising of emvironmental, genetic, hormonal, the sex of the researcher ma
e ¥
m"':""”'“"q' . qroigs (Hyde, A005) stucy? (Vawghan s differenoes, Ne or anthropometric factors. mpact researth culcomes
HAvoid T&Twﬁﬁ Fxaming how ohserved diferences batwesn women, 20171 a::'.-im?d S8% dﬁfrlwrcﬁ When Efe:arnlnlr?“m dllﬁ-rerrﬁ_m {Chapman el al, 2018
gender differences. men and gender-diverse individuals relate to gender Corsider how gender OF el Sgriicnce? Ay for ki NtEr=coig 3 In survey research, questions
Lff'?ﬂh::c“'i‘d "'3";“'3"; nomms and redations redalions between (Maney et al, 2016; confounding factors feg. agel leMT:THdE“f '-«l'ﬂrsﬂfl'-'l ke
-'Nl-ln:in, jJFI?T s Fxamine how chserved gender differences vary re-searl:hes and Ribban et al, 2014} Overloaking confounding rder’W wree] s 3 prosy For birth ses
' ! by fartors such as age, ethnicty, socoeconomic partiipants may Rt all resaitts: result in overemphiastsing sex differences. h od e
Corsider following the impact the data I longituding stud ha product and systems design,
stafls. positive, neqative, and longttudinal studies, examine how
SALER publcation . . . colection (Chapman ncondusive. observed sax variations evolve over ime data collection must consider
quidelines (Heidari e In longitudinal studies, examine how abserved gender ot al, 2018). - . anthropometric, Homecharical,
al, 2016} variations evalve over time. Corrsader follwing the Anclyze how obesered sex differences and physilogral faciors thal
In qualitative analysis, consider how gender nonms, SAGER pisbdication ey vary by faciom sudh as age, wary by sex | Tannenbaum of
identities and relations intersect to shape peopla's quidelines (Heidan et al_ 2016 ethricity, socneconomic stalus. al, 2019 lingwen et al, 2012

expenences, opportunities and practices




INTERSECTIONAL APPROACHES

An intersectional approach (see Section 2.3) is
important to consider when setting research
priorities, developing hypotheses and formu-
lating study designs. Taking an intersectional
approach can better predict variations in health
outcomes and determine user needs, and ulti

mately lead to more inclusive research and en-
gineering solutions (Faulkner, 2004; Weber and
Fore, 2007). For example, sex, socioeconomics,
gendered divisions of labour and language in-
teract to determine how agricultural workers
are exposed to endocrine disruptors (see Gen-
dered Innovations 1 case study ‘Environmental
chemicals'). Recent research also demonstrates
how an intersectional approach can improve
the accuracy of Al-based facial recognition (see
case study ‘'Facial recognition’) and energy-effi-
cency measures (see case study ‘Smart energy
solutions’).

Identify problem

Intersectional approaches may be relevant in
studies involving human subjects. While sex
and gender are important concepts to consid-
er (see “Analysing sex’ and “Analysing gender’
above), they are shaped by other social and bi-
ological factors. The way the research problem
is formulated will determine which intersecting
variables are reguired for analysis. The most
important categories, factors and relationships
cannat be determined a priori, but emerge in
the process of investigation (Hankivsky, 2014).

Before beginning a study, researchers should
conduct systematic literature searches to iden-
tify factors and categories of potential rele

vance. These categories and factors can be bi-
ological, sociocultural or psychological aspects
of users, customers, participants, experimental
subjects or cells (see box right). Even intersect-
ing factors, such as diet or genetic variability,
may be important to consider. Such factors
may reveal subaroup differences among males
and females that would have been obscured by
using only sex as a variable (see Gendered In-
novations 1 case study ‘Nutrigenomics’).

Factors to consider in an
intersectional analysis may
include:

gender

disabilities

ethnicity

race

age

geoaraphic location
socioeconomic status
nationality

sexual orientation
LGBTI+ identity
religion

educational background
lifestyle

language

family configuration
environment
genetics

sex hormones
reproductive status
body composition

comorbidities

b A . . . . . . . . . . . A . . . . . . .

body size.

In this phase, it is also important to consider
the sodal contexts, including societal, institu-
tional and community-level circumstances (e.q.
laws, policies, healthcare providers, school sys-
temms, law enforcement, religious institutions,



Field-specific methods

Health and biomedicine Climate change
A SIS S s

ANALYSING GENDER IN HEALTH AND BIOMEDICINE
ANALYSING SEX IN TISSUES AND CELLS

ANALYSING SEX IN LAB ANIMAL RESEARCH
Innovation

Information and communication technologies NORM-CRITICAL INNOVATION
ANALYSING GENDER AND INTERSECTIONALITY IN MACHINE LEARNING

ANALYSING GENDER AND INTERSECTIONALITY IN SOCIAL ROBOTICS

Urban planning/transportation



ASKING ABOUT GENDER AND SEX IN SURVEYS

Box 2. The two-step method

Box 1. The one-step method (example)

Are you male or female?

|:| Male

|:| Female

Source: American National Election Survey 2008-2009
(Westbrook and Saperstein, 2015)

Birth Sex

What sex were you assigned at birth?
[C] Female

[] male

D Intersex

D A sex not listed here
(please specify)

D Prefer not to state

Current Gender Identity

What is your current gender identity?
(Please select all that apply)

D Woman

D Man
D Non-binary
|:| Gendergueer

|:| A gender identity not listed here
(please specify)

[C] prefer not to state




Perspective

Sex and gender analysis improves science

and engineering
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The goal of sex and gender analysiks Is to promote rigorous, reproducible and

responsible sclence. Inconporating sex and gender analysis into experimental design
has enabled advancements across many disciplines, such zs improved treatment of
heart disezse and insights intothe socletal Impact of slgorithmic blas. Here we discuss
the potential for sex and gender analysis to foster sclentific discovery, Improve:
experimental efficlency and enable social equality. We provide a roadmap for sex and
gender analysis across sclentlficdisciplines and call on researchers, funding azencles,
peer-reviewed journals and universities to coordinate efores to Implement robust
methods of sex and gender analysis.

Anniversary
collection:
Eo.nature.comy’
naturel 50

Integrating sex and gander analysls into the design of research, whare
relevant, can lead to discovery and improved research methodology.
A deaper understanding of the genetic and harmaone-mediated basls
ror sex differences in IMmunity, for example, promises INsignes Into
el cancer Immunotheraples’. Evidence that f2clal recognition sys-
tems misclassify gander more aften for darker-skinned women than
for lghter-skinned men has led to refinements in computer vislon®.
Understanding sex-based responses to climate change allows better
modelling of demographic change among marine arganisms and the
downstream effects for humans®. Sexor gender analysls can be critical
tothe Interpratation, validation, reproduciility and generaltzzbility of
resaarch Mndings (Box 1),

Thedocumented Importanceof sexand gander analysisin research
has underwritten policy changs stmajor fanding agencles. New policles
havebesn Implemeanted at the Canadian Institutesol Hazlth Research
([ 2010), Eurcpazn Commission {2004 ), US Kational Institutes of Health
(2016), GErman Research FouNdation (2020), among oters. Concur-
rently, pegr-Teview jowrnats have Implemented editorial guldelines to
evaluate the rigour of sex and gender analysls asone critarion among
manywhensslecting manuscriptsfor publication Thegoal s to Increass
transparency. promote Inclusion and reset the ressarch defzult to care-
fully consider sex and gander, where appropriate.

In this Perspective, we disouss how Incorporating sex and/or gender
analyssintoresaarchcanimproveraproduciility and sxperimental efm-
clency, help o reguceias, enabla social equallty INSCIentic outcemes
and (OstEr pPOrUnIT ESIor discovery and Innovatlon. From highiighted
EXAMPIES, We B30T deciSIOn-Lree Fiad Maps 107 TESaarchers aCrnss

disCIplines. Wi consider the [IMIKs 1o 5ex and gender analysisand offer
FECOMMENCI0NS Lo researcher s and fanding agendies 0N how o move
theNad forward. TRIoughout this PRrSpective, we ex plare how ntagrat-
INg 5ex and gender analysis INLo research design has the potantial o
offer new perspectives, pose new questions and, iImpartantly, enhance
seclal equalitiesby ensuring that research findings are applicable across
the wholeof society.

Reproducibility and efficiency

Reproduckility Is Important for scientHlcexcellence. One Emportant
FeS0 I0F 2 130K Of reprod BRIy I ExperimEntation |5 INConslstency
Inmathodniogical FEpOrtng, WRICH varles widely acrassdiscpiings fram
biodogy tochemistry, human:-robot Interaction, medicine, physics, psy-
chologyand beyand®. Sex- and gender-specific reporting|s stil imited
Inarangeof sclentinc disciplines. In preclinical micradilogy nd Imm-
nology, areview of puiiished studies using primary cellsfrom diverse
animal species (that Is. humans and nonhweman vertebrates) revealed
that the majority falled torepont thesexof donors fromwhich the cells
were |solated™. Inmarinesclence, areview of experimental ocaznacidi-
Mication studlesshowed that only 3.9% ol studies statistically assessed
sen-basad diferences, while only 10.5%of studles accountad for possible
sy efTeCts by assassIng females and makes Independenthy’. SImilarly,
In ecotaxicology, areview of omics studles showed that although most
reponted sex, only 235 (5 0ULOr 22} examined the omiCs response of each
sextoatoxicant'™. Insocial robatics, thenation of robot gender, gender-
staraotypical domazins andthelr interaction with user gender has only
recently become atarget of sclentificinguiry®. A lack of transparency
Inreporting sex andgender-related variablesmakes it dificult torepro-
duce expariments Inwhich these vanlables affed experimental results.

Disaggregating the data

Analysing experimental results by sex and,or gender |5 critical for
Improving accuracy 2nd avoalding misinterpretation of data (Fig. 1. The
COMMON practice of pooling the response of females and males or

“irmituie of Gencler anel Heslth, Carscisn irmifries of Henlth Resesrch. Unkwensiiéh de Monintsl. Moninesl. Ouebe:. Carsde. “College of Ll and Ervienmenis] Sciences. University of B,

Eamier. L. *Denier of Exclk Cognitte Dupariment of Frpchology. Unfeonits Beloekd Bidofuld, Gormany. ‘Somedicel Dein Scenos. Stankond Unkbersity
Siarord CAL LA, “Chan Juderberg Bchub, San Franciscz. C8. USA “Hilory of Scenos. Cendensd In 5 Heslih & M. E Sarvdord
Unvraity, Starsdoecd, CAUSA. "Thes asthe btod equully: Com t Robert el Prisderibs Euesl e 2ou. "s-mail schishingee@standond edu

Nature | Vol 575 | 7 Movernber 201g | 137

Gender-related variables for health research = ®

| updates
Mathias W. Nielsen', Marcia L. Stefanick”, Diana Peragine”, Torsten B. Neilands®, John P. A, loannidis’,
Louise Piluler', Judith J. Prochaska’, Mark R. Cullen", Gillian Einstein®, Ineke Klinge?, Hannah LeBlanc®,
Hee Young Paik® and Londa Schiebinger'® @

Abstract

Background: In this paper, we argue for Gender as a Sociocultural Variable (GASV) as a complement to Sex as a
RBiological Variable (SAEW). Sex (biology) and gender (sociocultural behaviors and attitudes) interact to influence
health and disease processes across the lifespan—which is cumently playing out in the COVD-19 pandemic, This
study develops a gender assessment tool — the Stanford Gender-Related Variables for Health Research for use in
clinical and population research, including large-scale health surveys involving diverse Westem populations, While
analyzing sex as a biological variable is widely mandated, gender as a sodiocultural variable is not, largely because
the ficld lacks quantitative tools for analyzing the influence of gender on health outcomes,

Methods: We conducted a comprehensive review of English-language measures of gender from 1975 to 2015 to
identify vanables across three domains gender norms, gender-related traits, and gender relations. This yielded 11
variables tested with 44 items in three US coss-sectional survey populations: two internet-based (N = 2051; N =
2135) and a patient-rescarch registry (N = 489), conducted between May 2017 and January 2018,

Results: Mxploratory and confirmatory factor analyses reduced 11 constructs to 7 gender-related vaniables: caregiver
strain, work strain, independence, risk-taking, emotional intelligence, sodial support, and discrimination. Regression
analyses, adjusted for age, ethnicity, income, education, sex assigned at birth, and self-reported gender identity,
identified associations between these gender-related variables and self-rated general health, physical and mental
health, and health-risk behaviors,

Conclusion: Our new instrument represents an important step toward developing more comprehensive and
precise survey-based measures of gender in relation 1o health, Qur questionnaire is designed 1o shed light on how
specific gender-related behaviors and attitudes contribute to health and disease processes, irrespective of—or in
addition to - biological sex and self-reported gender identity. Use of these gender-related variables in experimental
studies, such as dinical trials, may also help us understand if gender factors play an important role as treatment-
effect modifiers and would thus need to be further considered in treatment decision-making.

Keywords: Gender measures, Biomedical outcomes, Sex differences

® Commespontence: s hickingergistantond eou
"iistry of Science, Sanford University, Buikding 200, 150 kane Sanford
Wiay, Stanford, CA #1306, UsA

Full list of author information is available at the end of the article
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THE MUTUAL BENETIFTS OF PROMOTING GENDER EQUALITY AND
THE GENDER DIMENSION IN RESEARCH
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One and a half million medical papers
reveal a link between author gender and
attention to gender and sex analysis

Mathias Wullum Nielsen B Jens Peter Andersen, Londa Schiebinger & Jesper W. Schneider

; GSA

Fig. 2 | Plot of estimated marginal means. The estimated marginal means
for f_first, f_last and fw in models 1, 2 and 3 are shown. Error bars represent
95% Cl (for estimate specifications, see Supplementary Table 5). The plots
visualize the participation of women (relative to men) as first authors, last
authors and overall representation in the byline for studies that do and

do not involve GSA. The figure shows that women's estimated share of
authorships is higher in GSA studies than in non-GSA studies for all three
author variables.

© Non-GSA

§ GSA

S GsA @ Non-GSA

Estimated proportion of women

@ Non-GSA

First Last
authors authors
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Lancet 2019; 393: 550-59
See Comment page 497

School of Informatics,
Computing, and Engineering,
Indiana University
Bloomington, USA

(CR Sugimoto PhD,

Y-Y Ahn PhD); Ecole de
Bibliothéconomie et des
Sciences de I'Information,
Université de Montréal, Canada
(E Smith PhD, V Lariviére PhD);
and Observatoire des Sciences
et des Technologies, Centre
Interuniversitaire de Recherche

Factors affecting sex-related reporting in medical research:
a cross-disciplinary bibliometric analysis
Cassidy R Sugimoto, Yong-Yeol Ahn, Elise Smith, Benoit Macaluso, Vincent Lariviere

Summary

Background Clinical and preclinical studies have shown that there are sex-based differences at the genetic, cellular,

biochemical, and physiological levels. Despite this, numerous studies have shown poor levels of inclusi
populations into medical research. These disparities in sex inclusion in research are further compli
absence of sufficient reporting and analysis by sex of study populations. Disparities in the inclusion of
medical research substantially reduce the utility of the results of such research for the entire pop
absence of sex-related reporting are problematical for the translation of research from the preclinical tc
applied health settings. Large-scale studies are needed to identify the extent of sex-related reportin
disparities are more prevalent. In addition, while several studies have shown the dearth of female re
science, few have evaluated whether a scarcity of women in science might be related to disparities in ¢
and reporting. We aimed to do a cross-disciplinary analysis of the degree of sex-related reporting acro
sciences—from biomedical, to clinical, and public health research—and the role of author gender i
reporting.

July 2018

Association of Author Gender With
Sex Bias in Surgical Research

Nicholas Xiao, BSc'; Neel A. Mansukhani, MD'; Diego F. Mendes de Oliveira, PhD? et al

» Author Affiliations |

Article Information

JAMA Surg. 2018;153(7):663-670. doi:10.1001/jamasurg.2018.0040

RESEARCH

HISTORY OF INNOVATION

Who do we invent for? Patents by women focus more
on women’s health, but few women get to invent

Rembrand Koning'*, Sampsa Samila®, John-Paul Fergusnn3

Women engage in less commercial patenting and invention than do men, which may affect what is
invented. Using text analysis of all U.S. biomedical patents filed from 1976 through 2010, we found that
patents with all-female inventor teams are 35% more likely than all-male teams to focus on women's
health. This effect holds over decades and across research areas. We also found that female researchers
are more likely to discover female-focused ideas. These findings suggest that the inventor gender gap is
partially responsible for thousands of missing female-focused inventions since 1976. More generally, our
findings suggest that who benefits from innovation depends on who gets to invent.
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Diversifying history: A large-scale analysis of
changes in researcher demographics and
scholarly agendas

Stephan Risi’, Mathias W. Nielsen®, Emma Kerr >, Emer Brady *, Lanu Kim®,
Danlel A. McFarland®, Dan Jurafsky®, James Zou®, Londa Schiebinger’*
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Abstract

Background

In recent years, interest has grown in whether and to what ext

sparks discovery and innovation in research. At the same time, topic modeling has been
employed to discover differences in what women and men write about. This study engages
these two strands of scholarship to explore associations between changing researcher
demographics and research questions asked in the discipline of history. Specifically, we
analyze developments in history as women entered the field.

Methods

We focus on author gender in diachronic analysis of history dissertations from 1880 (when
online data is first available) to 2015 and a select set of general history joumnals from 1950 to
2015. We use correlated topic modeling and network visualizations to map developments in
research agendas over time and to examine how women and men have contributed to
these developments

Results

Our summary snapshot of aggregate interests of women and men for the period 1950 to
2015 entifies new topics associated with women authors: gender and women'’s history,
body history, family and households, consumption and consumerism, and sexuality. Dia-
chronic analysis demonstrates that while women pioneered topics such as gender and
women's history or the history of sexuality, these topics broaden over time to become meth-
odological frameworks that historians widely embraced and that changed in interesting
ways as men engaged with them. Our analysis of history dissertations surface

between advisor/advisee gender pairings and choice of dissertation topic.




DEI:E

e JSTOR:10,367 full-text articles (1951 to 2014) from a set of core History journals published
in the US: American Historical Review, Journal of American History, Journal of Modern
History, Journal of Social History, etc.

* ProQuest: 21,548 history dissertation abstracts written in the US between 1980 (when
dissertations are first digitized) and 2015.
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