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Abstract 

To improve the outcomes of research and medicine, government-based international 
research funding agencies have implemented various types of policies and mechanisms 
with respect to sex as a biological variable and gender as a sociocultural factor. After 
the 1990s, the US National Institutes of Health (NIH), the Canadian Institutes of Health 
Research (CIHR), and the European Commission (EC) began requesting that applicants 
address sex and gender considerations in grant proposals, and offering resources to help 
the scientific community integrate sex and gender into biomedical research. Although it 
is too early to analyze data on the success of all of the policies and mechanisms imple-
mented, here we review the use both of carrots (incentives) and sticks (requirements) 
developed to motivate researchers and the entire scientific research enterprise to con-
sider sex and gender influences on health and in science. The NIH focused on sex as a 
biological variable (SABV) aligned with an initiative to enhance reproducibility through 
rigor and transparency; CIHR instituted a sex- and gender-based analysis (SGBA) policy; 
and the EC required the integration of the “gender dimension,” which incorporates sex, 
gender, and intersectional analysis into research and innovation. Other global efforts are 
briefly summarized. Although we are still learning what works, we share lessons learned 
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to improve the integration of sex and gender considerations into research. In conjunction 
with refining and expanding the policies of funding agencies and mechanisms, private 
funders/philanthropic groups, editors of peer-reviewed journals, academic institutions, 
professional organizations, ethics boards, health care systems, and industry also need 
to make concerted efforts to integrate sex and gender into research, and we all must 
bridge across silos to promote systemwide solutions throughout the biomedical enter-
prise. For example, policies that encourage researchers to disaggregate data by sex and 
gender, the development of tools to better measure gender effects, or policies similar 
to SABV and/or SGBA adopted by private funders would accelerate progress. Uptake, 
accountability for, and a critical appraisal of sex and gender throughout the biomedical 
enterprise will be crucial to achieving the goal of relevant, reproducible, replicable, and 
responsible science that will lead to better evidence-based, personalized care for all, but 
especially for women.

Key Words: policy, sex- and gender-based analysis, SABV, research funding agencies

In the past 40  years, paradigms in health research have 
shifted from studying mechanisms and treatments in pre-
dominantly male participants to investigating complex sys-
tems in heterogeneous populations. Concurrently, research 
funding agencies have questioned the overreliance on male 
patients, animals, and cells; the lack of transparency and 
reproducibility of studies; inattention to sex effects; and in-
consistent reporting of sex-specific findings, all of which 
have compromised the rigor, reproducibility, and generaliz-
ability of basic science and clinical studies. In addition, the 
notions that females are just smaller males and that their 
hormonal levels interfere with the interpretation of data be-
cause of greater variability due to sex have been disproven 
(1). When results from males are improperly generalized 
to females, the missing results for females and inattention 
to sex and gender lead to errors and false conclusions. Sex 
differences in physiology, pharmacology, and disease pro-
gression form the basis of understanding and developing 
appropriate treatments for many endocrine disorders and 
conditions (2). Studies with irreproducible results, biases, 
or unforeseen toxicities put people at risk of being harmed, 
contributing to the erosion of public trust in medicine and 
science (3).

A hallmark of 21st century biomedical research has 
been the integration of sex- and gender-based analysis 
(SGBA) into study design (4). And now with the globaliza-
tion of science, it is crucial that researchers consider, collect, 
characterize, and communicate sex and gender influences 
on health within biomedical research. The current pan-
demic has showcased the importance of SGBA to health 
outcomes. Presently, evidence shows that factors related 
both to sex and gender, along with sex and gender inter-
actions, play into the risk of mortality and morbidity of 
COVID-19 patients (5-7). Results also show the interplay 

of endocrinological and biological factors, such as sex 
hormone levels and immune responses, as well as societal 
factors, on diseases (8, 9). Factors related to sex, age, and 
chronic metabolic disease can produce a deadly confluence 
of dysregulated immunometabolism and inflammation in 
patients who have contracted COVID-19 (10). The disag-
gregation of data relevant to those factors is imperative to 
understand how they influence health outcomes and the 
underlying causes and effects of disease.

It is important to note that, although the terms sex and 
gender are often used interchangeably, “sex” refers to bio-
logical attributes, such as chromosomes, gonadal organs, 
and endogenous hormonal profiles that distinguish organ-
isms as male, female, intersex, and hermaphrodite, whereas 
“gender” refers to socially and culturally constructed fac-
tors that shape behaviors, stereotypes, and attitudes across 
societies over time (11). Sex, gender, and their interactions 
influence health.

Several government-based research funding agencies 
developed policies that integrate sex as a biological vari-
able (SABV) and gender as a sociocultural determinant of 
health into medical research. We review the historical de-
velopment of research-related policies of countries around 
the world, with a focus on the United States, Canada, and 
the European Union (EU) (Table 1).

At the US National Institutes of Health, the Office of 
Research on Women’s Health (ORWH) implemented the 
2019 to 2023 Trans-NIH Strategic Plan for Women’s 
Health Research: Advancing Science for the Health of 
Women to ensure that sex and gender influences are inte-
grated into biomedical research to enhance research rele-
vant to the health of women; that every woman receives 
evidence-based care tailored to her own needs and cir-
cumstances through the appropriate representation of all 
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women in biomedical research; and that women advance 
in biomedical careers. At the Canadian Institutes of Health 
Research (CIHR), the Institute of Gender and Health 
(IGH) plays a leadership role in advancing knowledge and 
building capacity in sex and gender science across discip-
lines and career stages and accelerates the uptake of evi-
dence in practice and policy. At the European Commission 
(EC), Horizon Europe seeks to integrate sex, gender, and 
intersectional analysis into research and innovation to im-
prove the scientific quality and societal relevance of science 
and technology. All agencies strive to incorporate sex and 
gender considerations into each stage of the research pro-
cess, from study design through data collection and ana-
lysis to reporting, resulting in scientific outputs that are 
more rigorous, reproducible, inclusive, and applicable (3).

Policies on Sex and Gender Considerations in 
Research

National Institutes of Health Office of Research 
on Women’s Health

In 1993, the NIH Revitalization Act mandated the inclu-
sion of women and minorities in clinical research (Table 1). 
In 2015, the NIH introduced an initiative to enhance re-
producibility through rigor and transparency by clarifying 
expectations for experimental designs and by requiring re-
searchers to account for relevant biological variables (such 
as sex) and to authenticate key biologic agents (13).

In 2016, the US Congress passed the 21st Century 
Cures Act to accelerate the discovery and delivery of cures 
(16). The NIH also issued “Consideration of SABV in 
NIH-funded Research,” a new policy requiring awardees 
to account for SABV in research design, analysis, and re-
porting in vertebrate animal and human studies (15). It 
does not require investigators to look specifically for sex 
differences but, rather, to rigorously account for sex and 
justify single sex studies, to enhance the knowledge base 
and inform subsequent investigations. NIH Policy and 
Guidelines on the Inclusion of Women and Minorities as 
Subjects in Clinical Research now require recipients con-
ducting applicable NIH-defined phase 3 clinical trials to en-
sure that results of valid analyses by sex/gender, race, and/
or ethnicity are submitted to ClinicalTrials.gov (24).

Canadian Institutes of Health Research Institute 
of Gender and Health

The government of Canada requires all departments to 
consider how government policies and programs affect 
people of different genders (25). CIHR is a signatory on the 
Government of Canada’s Health Portfolio’s SGBA policy, 
which differentiates the biological factors associated with 
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Table 3.  Resources

Agency Type of resource and links

ORWH Consideration of SABV in NIH-funded research
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-15-102.html
Enhancing reproducibility through rigor and transparency
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-15-103.html
Implementing rigor and transparency in NIH and AHRQ research grant applications
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-011.html
Implementing new rigor and transparency polices in review—lessons learned
https://www.csr.nih.gov/CSRPRP/2016/09/implementing-new-rigor-and-transparency-policies-in-review-lessons-learned/
Updates to NIH and AHRQ RPPRs to address rigor and transparency
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-031.html
FAQs on consideration of relevant biological variables, such as sex
https://grants.nih.gov/reproducibility/faqs.htm#IV
FAQs about SABV policy
https://orwh.od.nih.gov/research/sex-gender/nih-policy/faq/
https://nexus.od.nih.gov/all/tag/sabv/
Valid analysis guidance
https://grants.nih.gov/sites/default/files/Valid%20analysis%20CTgov%20guidance%20final_508c.pdf
Online courses for continuing medical education credit
https://orwh.od.nih.gov/career-development-education/e-learning
Guidelines for researchers
https://orwh.od.nih.gov/resources/pdf/NOT-OD-15-102_Guidance.pdf
Guidelines for reviewers
https://grants.nih.gov/grants/peer/guidelines_general/SABV_Decision_Tree_for_Reviewers.pdf
RFI: Consideration of sex as a biological variable in biomedical research
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-14-128.html
Publications
National Research Council. (2001) Exploring the Biological Contributions to Human Health: Does Sex Matter? National 

Academies Press, Washington, DC.
https://www.nap.edu/catalog/10028/exploring-the-biological-contributions-to-human-health-does-sex-matter
Clayton JA. Studying both sexes: a guiding principle for biomedicine.
http://www.fasebj.org/content/30/2/519.full.pdf+html
Clayton JA, Collins FS. Policy: NIH to balance sex in cell and animal studies.
http://www.nature.com/news/policy-nih-to-balance-sex-in-cell-and-animal-studies-1.15195
Trans-NIH Strategic Plan for Women’s Health Research
https://orwh.od.nih.gov/about/trans-nih-strategic-plan-womens-health-research
Videos on methods and techniques
https://orwh.od.nih.gov/research/sex-gender/methods-and-techniques/
SABV workshop
https://videocast.nih.gov/summary.asp?Live=26050&bhcp=1

IGH Online interactive courses on integrating sex and gender in biomedical research, primary data collection in humans, and sec-
ondary data analysis

http://www.cihr-irsc.gc.ca/e/49347.html
Instructions for peer review assessment
http://www.cihr-irsc.gc.ca/e/50837.html
Knowledge translation
http://www.cihr-irsc.gc.ca/e/40948.html
SGBA action plan and resources
http://www.cihr-irsc.gc.ca/e/50837.html
Fact vs fiction information sheets on sex and gender
http://www.cihr-irsc.gc.ca/e/49629.html
Casebook: What a difference sex and gender make
http://www.cihr-irsc.gc.ca/e/44082.html
Publications:
Haverfield J, Tannenbaum C. (2021) A 10-year longitudinal evaluation of science policy interventions to promote sex and gender 

in health research. https://doi.org/10.1186/s12961-021-00741-x
Tannenbaum C, Ellis RP, Eyssel F, et al. (2019) Sex and gender analysis improves science and engineering.
https://www.nature.com/articles/s41586-019-1657-6
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Agency Type of resource and links

Tannenbaum C, van Hoof K. (2018) Effectiveness of online learning to integrate sex and gender in grant proposals.
https://bsd.biomedcentral.com/articles/10.1186/s13293-018-0197-3
Day S, Mason R, Tannenbaum C, Rochon PA. (2017) Essential metrics for assessing sex & gender integration in health research 

proposals involving human participants.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0182812
Tannenbaum C, Day D; Matera Alliance. (2017) Age and sex in drug development and testing
https://www.sciencedirect.com/science/article/pii/S104366181730275X?via%3Dihub
Clayton JA, Tannenbaum C. (2016) Reporting sex, gender, or both in clinical research?
https://jamanetwork.com/journals/jama/fullarticle/2577142
Tannenbaum C, Greaves L, Graham ID. (2016) Why sex and gender matter in implementation research.
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-016-0247-7
Tannenbaum C, et al. (2016). Evaluating sex as a biological variable in preclinical research: the devil in the details.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4750169/
Videos
Peer-review assessment criteria
https://www.youtube.com/watch?v=Hlceez1Dx5E&index=1&list=PL6hlpNDF2-NUIAX5AfUzs72esOD28bPQJ
Learning about sex and gender
http://www.cihr-irsc.gc.ca/e/50003.html
Shaping science for a healthier world
https://www.youtube.com/watch?v=LCiSytha55U
GenPort—online community of practitioners for sharing knowledge and inspiring collaboration
www.genderportal.eu
Gender toolkit
http://www.yellowwindow.com/genderinresearch/
Responsible research and innovation tools
http://www.rri-tools.eu/
Cost Action Gender STE
http://www.cost.eu/about_cost/strategy/targeted_networks/genderste

EC Gendered Innovations publication, Gendered innovations: how gender analysis contributes to research (2013)
https://ec.europa.eu/research/science-society/document_library/pdf_06/gendered_innovations.pdf
Gendered Innovations 2 publication, Gendered Innovations 2: how inclusive analysis contributes to research and innovation 

(2020)
https://ec.europa.eu/info/sites/info/files/research_and_innovation/strategy_on_research_and_innovation/documents/

ki0320108enn_final.pdf
Gendered Innovations website (2011-) with general and specific methods for sex, gender, and intersectional analysis, and case 

studies in various research areas
http://genderedinnovations.stanford.edu/
Gender-NET ERA-NET
http://www.gender-net.eu/?lang=en
Policy documents
http://ec.europa.eu/research/swafs/index.cfm?pg=policy&lib=gender
GenPort—online community of practitioners for sharing knowledge and inspiring collaboration
www.genderportal.eu
Gender toolkit
http://www.yellowwindow.com/genderinresearch/
Responsible research and innovation tools
http://www.rri-tools.eu/
Cost Action GenderSTE
http://www.cost.eu/about_cost/strategy/targeted_networks/genderste

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; FAQ, frequently asked questions; IGH, Institute of Gender Health; NIH, US National 
Institutes of Health; ORWH, Office of Research on Women’s Health; RFI, request for information; RPPR, Research Performance Progress Reports; SABV, sex as 
a biological variable;

Table 3.  Continued
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sex from the sociocultural factors associated with gender 
(21). SGBA has 2 facets: the first pertains to participation, 
that is, who gets funding and whether those decisions are 
made in an equitable way, and the second pertains to re-
search, that is, what or who is studied and will those studies 
generalize across sexes and genders?

European Commission Horizon Europe

The EC first attempted to integrate the gender dimension 
into Framework Programme 6 (2002-2006; see Table 1). 
The EC’s “gender dimension” is the third objective of its 
Gender Equality Policy. Whereas CIHR and NIH pol-
icies apply only to health and medicine, the EC policy 
applies across all domains of priority-driven science and 
technology. In its current program, Horizon Europe 
(2021-2027), sex and gender analysis applies across 
its major research clusters: Health; Culture, Creativity, 
and Inclusive Society; Civil Security for Society; Digital, 
Industry, and Space; Climate, Energy, and Mobility; and 
Food, Bioeconomy, Natural Resources, Agriculture, and 
Environment; and across its major research mission areas: 
Cancer; Adaptation to Climate Change, including Societal 
Transformation; Healthy Oceans, Seas, Coastal and Inland 
Waters; Climate-Neutral and Smart Cities; and Soil Health 
and Food.

Other Global Efforts

Several European national funding agencies have imple-
mented policies for SGBA; for a full list of policies, see 
reference (26). An Australian group recently called for its 
country’s policies to align with those of North American 
and European countries (27).

Integrating Sex/Gender into Research: 
Incentives and Requirements

National Institutes of Health Office of Research 
on Women’s Health

Accounting for SABV begins when developing research 
questions, and consideration of sex is critical to the in-
terpretation, validation, and generalizability of research 
findings. The NIH’s SABV policy is incorporated into peer 
review processes, governance, programming, and oversight 
(28). Before the policy was developed, the NIH offered 
supplements to existing funded studies to investigate sex 
and gender; the additional funds were for animals/subjects 
of the opposite sex/gender, to increase the sample size, and/
or to perform secondary data analyses. Revised grant ap-
plication instructions and forms and reviewer guidelines 
provide information on how and where to consider SABV. 

Assessment of how well SABV is accounted for in the re-
search strategy contributes to an application’s score. NIH 
institutes and centers also incorporate topic-related SABV 
language into funding opportunities and strategic planning 
processes.

The NIH has a longstanding commitment to SABV 
through funding. In 2003, the NIH began offering $1 mil-
lion grants to establish Specialized Centers of Research 
(SCOR) on sex differences (see Tables 1 and 2). In 2013, 
the ORWH began offering supplements to NIH grantees 
to catalyze new investigations of sex/gender influences 
across many fields. Through 2019, ORWH invested more 
than $37 million, supporting 375 principal investigators 
from every eligible institute and center. In 2014, the NIH 
Common Fund provided more than $5 million in similar 
supplements to foundational disease-agnostic platforms.

The NIH conducted its first SABV workshop in October 
2017, featuring NIH investigators who presented their find-
ings garnered from applying SABV perspectives to their 
research. To facilitate application of the policy in multiple 
contexts, other institutes and centers conducted SABV 
workshops, formed area-specific working groups, and 
published review papers. ORWH convenes and dissemin-
ates information to key stakeholders by hosting seminars, 
workshops, and training sessions and by publishing blog 
posts, a newsletter, articles, and commentaries. ORWH de-
veloped free interactive e-learning courses (see Table 3)—
the SABV Primer, on how to consider SABV in all stages 
of the biomedical research spectrum and Bench to Bedside: 
Integrating Sex and Gender to Improve Human Health, 
which helps users understand sex and gender influences 
on health and diseases. The module on endocrinology pre-
sents information on sex and gender differences in 3 con-
ditions—osteoporosis, type 2 diabetes, and differentiated 
thyroid cancers—and explains the impact of sex differences 
on the clinical presentation and treatment of endocrine and 
metabolic disorders. It also details knowledge gaps in endo-
crine and metabolic research to help develop ideas for fu-
ture preclinical and clinical research studies. Lastly, in 2019, 
ORWH issued its first Funding Opportunity Announcement 
for R01 grants that support disease-agnostic research on the 
intersection of sex and gender across scientific disciplines.

During the COVID-19 pandemic, ORWH expanded the 
scope of its sex and gender research programs to encom-
pass SARS-CoV-2 infection, developed guiding principles 
on how SABV and inclusion policies could inform COVID-
19 studies to improve outcomes for everyone, and devel-
oped web content and seminars outlining the influences of 
sex, gender, and intersectionality on outcomes for diverse 
women (29).
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Canadian Institutes of Health Research Institute 
of Gender and Health

When the SGBA policy was introduced in 2010, applicants 
for health-research funding were asked to explain how 
their study design accounts for sex and/or gender (see Table 
2). By adding that question, the number and proportion of 
applicants answering “yes” across all research areas nearly 
doubled. In the first year, the percentage of applicants who 
accounted for sex or gender was 20% to 50%, with the 
lowest proportion in basic science and higher proportions 
in clinical, health systems and policy research, and popula-
tion health (30). Now, the percentage exceeds 75% in basic 
sciences and 80% to 90% in the clinical sector and popula-
tion health. Since 2000, the IGH has invested $8 million per 
year from the CIHR’s priority-driven budget to promote 
SGBA in research. Incentives include funding opportun-
ities with SGBA as the primary objective, such as catalyst 
grants for basic scientists who have not yet factored sex 
into their experiments or who require funds to include fe-
male cells or animals. Team grants explore the added value 
of accounting for gender in human health interventions. 
SGBA requirements are embedded at various points within 
the request for applications, as a principle of funding, and 
in evaluation criteria. IGH funding investments are lever-
aged by other institutes and external partners. The IGH 
also holds workshops for new investigators to coach them 
on integrating sex and gender into their research programs.

The IGH launched 2 capacity-building mechanisms to 
augment researchers’ ability to integrate and critically ap-
praise sex and gender in research studies (31). In 2014, 
the IGH began requiring the inclusion of a sex and gender 
champion on the research team, platform, or consortium 
for select large grant competitions. The champion ensures 
that sex and/or gender considerations are integrated into 
every step of the research project, including project ra-
tionale, experimental design, methods, analysis, and know-
ledge translation and dissemination (32). Champions also 
act as coaches, set best practices for sex and gender science, 
and participate as members of a community of practice.

To increase the capacity of peer reviewers to assess 
the quality of integration of sex and gender analyses, the 
CIHR’s SGBA Research Action Plan changed the peer 
reviewer assessment form for investigator-initiated pro-
ject competitions to require peer reviewers to rate the in-
tegration of sex and gender as a strength, weakness, or 
not applicable to the application, and to recommend im-
provements. The plan also requires peer-review committee 
chairs and scientific officers for the project competitions 
to complete one of the IGH’s online training modules, 
and for each committee to undergo an in-person coaching 
session. A sex-and-gender expert is also assigned to each 
peer-review committee to ensure the discussions around 

the appropriate inclusion or omission of sex and gender 
meet the highest scientific standards. CIHR applicants for 
specific grant competitions must provide proof of comple-
tion of at least one online training module to be eligible to 
submit an application. The modules effectively increased 
researcher and peer-reviewer knowledge and skills around 
sex and gender integration and assessment (33). In its new 
strategic plan for 2021 to 2031, the CIHR amplifies the 
focus on equity in research with a commitment to further 
refine concepts of research excellence, improve the diver-
sity of research teams, and codify consideration of sex and 
gender in research (19).

During the COVID-19 pandemic, the CIHR imple-
mented new gender policies to support female scientists and 
to improve the integration of sex and gender in COVID-19–
related research (18). The changes included extending the 
application time window, reducing administrative burden, 
doubling parental leave credits, providing supplements 
for factoring in biological sex, providing specific guidance 
to applicants and reviewers on how to integrate sex and 
gender in COVID -19 research (34), and cracking down 
on evaluation criteria. Following these changes, the propor-
tion of female applicants increased by 29% to 39%, and 
the proportion of successful applications led by a female 
investigator doubled from 22% to 45%. Consideration of 
biological sex increased from 55% to 94% in funded ap-
plications, and applications indicating that sex was con-
sidered in the proposed work were more likely to be funded 
(odds ratio 3.13, 95% CI, 1.57-6.23).

European Union European Commission

The EC relaunched its “gender dimension in research” 
policy with Horizon 2020 (2014-2020; see Table 1). 
Requirements and guidance for integrating sex and/
or gender analysis into research were summarized in a 
vademecum that describes the integration process for each 
stage of the research cycle—from programming through 
implementation, monitoring, and evaluation (35). It be-
came apparent that the research community required 
methodological tools for integrating SGBA into basic and 
applied research. To address these needs, the EC convened 
an expert group entitled Innovation through Gender that 
joined the Gendered Innovations project to produce a peer-
reviewed website (36) and a report, “Gendered Innovations: 
How Gender Analysis Contributes to Research” (37). More 
than 60 basic scientists, engineers, and gender experts de-
veloped methods of sex and gender analysis and contrib-
uted to a set of case studies that demonstrate how sex and 
gender analyses add value to research and innovation in 
terms of excellence, creativity, societal relevance, and busi-
ness opportunities. Additional tools and guidance to assist 
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researchers preparing proposals for Horizon 2020 were de-
veloped by, among others, the GENDER-NET ERA-NET 
project (38).

In the Horizon 2020 work programmes, topics with an 
explicit gender dimension were “flagged” as fields where 
research could benefit from integrating SGBA. These fields 
included computing, nanotechnology, oceanography, geo-
sciences, organic chemistry, aeronautics, space medicine, 
biodiversity, ecology, and biophysics, among others. For 
gender-flagged topics, applicants were required to integrate 
sex and gender analysis into their research design. In 2018, 
the proportion of flagged topics, by field of study, was 8% 
of energy topics, 34% of climate topics, 60% of health 
topics, and 78% of social science studies.

To support implementation, Horizon 2020 funded the 
Advisory Group on Gender, consisting of gender experts 
from each research domain. This group produced position 
papers that suggested ways to better integrate the gender 
dimension into each research domain and societal challenge 
(39). The advisory group also addressed the issue of gender 
bias in proposal evaluations (40) and advised EC staff on 
how to develop briefings for evaluators on the gender di-
mension relevant to their particular domain.

In the EU, an interim evaluation of the gender dimen-
sion as a cross-cutting issue revealed that the proportion 
of gender-flagged topics in the work programmes increased 
from 16% (99 of 610 topics) in 2014 to 2015, to 19% (108 
of 568 topics) in 2016 to 2017, and to 23% (110 of 473 
topics) in 2018 to 2019. Among individual projects, 32.4% 
were identified by project officers as including a gender di-
mension. Further, a qualitative analysis of a subset of 111 
projects from gender-flagged topics showed that 53% in-
cluded the gender dimension either wholly or in part (41). 
Under Horizon 2020, research applications could include 
training on the gender dimension as an eligible cost. Since 
none of the 111 projects mentioned here included gender 
training, more action is needed to make this funding better 
known. To address that, an expert group developed metrics 
to grade proposals on how well the gender dimension is in-
corporated into the whole research process (42).

The EC just released its new funding framework: 
Horizon Europe (2021-2027), the largest EC research and 
innovation programme to date, with a budget of nearly 
€95.5 billion. To further the gender dimension, the EC con-
vened an expert group again in 2018 to 2020 and pub-
lished a report, “Gendered Innovations 2: How Inclusive 
Analysis Contributes to Research and Innovation” (43). 
Although the policy is not finalized, it will likely require 
all proposals (not simply flagged topics) to include sex and 
gender analysis or to explain why such analysis is not rele-
vant. This is a major step forward, but more is needed. 
To create a multiplier effect, the EU established a new 

eligibility requirement: Applicants who wish to apply for 
Horizon Europe funding must implement a gender equality 
plan. This new requirement will be put in place gradually, 
by first addressing public bodies, research organizations, 
and institutions of higher education, with a transition 
period of 1 year before it is fully enforced.

Progress Made, Lessons Learned, and 
Next Steps

Much progress has been made in terms of integrating sex 
and gender considerations into research. Awareness of this 
issue within the scientific community has increased by re-
quiring the inclusion of both sexes in clinical and preclin-
ical studies. In Table 2, we highlight individual policies, 
mechanisms, and lessons learned by each agency that could 
be considered by other entities when trying to promote the 
integration of sex and gender into research. Our agencies 
implemented policies and requirements; provided incen-
tives, resources (Table 3), and guidance; performed out-
reach; and developed training.

To ensure accountability, it is essential to train evalu-
ators to critically appraise the appropriate integration 
of sex and gender in proposals. Once applicants realize 
that high-quality integration is associated both with im-
proved research quality and funding success, as occurred 
with the CIHR’s new COVID-19 research policies and the 
NIH’s SABV policy, the practice will be institutionalized. 
A  key lesson that each agency learned was that such a 
multipronged approach using both incentives and require-
ments is needed to change minds, attitudes, behaviors, and 
research strategies across the scientific community. In add-
ition, each country has its unique culture and limits, which 
led to certain policy adjustments to fit the context of those 
barriers or opportunities. A  universal lesson—among re-
searchers least likely to change—was that money talks. To 
successfully identify which carrots and/or sticks are most 
effective and the context in which they work, it will be 
crucial to ensure uptake of, accountability for, and critical 
appraisal of policies and standards that integrate sex and 
gender considerations across the research continuum.

Globally, the Gendered Innovations project, launched at 
Stanford University in 2009, works with researchers and 
funders to develop methods of sex and gender analysis for 
the natural sciences, medicine, engineering, and environ-
ment (36). Gendered Innovations collaborated with the 
EC in 2011 to provide the intellectual foundations for the 
Horizon 2020 policy and again in 2018 to develop new 
materials for Horizon Europe (43). Gendered Innovations 
also recently partnered with the Wellcome Trust to evaluate 
funding agencies globally on the effectiveness of their pol-
icies for sex, gender, and diversity analysis, in efforts to 
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share best practices. In the Netherlands, the Ministry of 
Health, Wellbeing and Sports funded a Gender & Health 
programme (2016-2020) with a budget of €12 million 
aimed at sex and gender analysis in research. In Asia, 
South Korea founded a Centre for Gendered Innovations 
in Science and Technology Research and is currently 
implementing policies for sex and gender analysis across 
its research funding agencies (44). The Science Council of 
Japan and the Japanese Science and Technology Agency re-
cently held meetings on sex and gender analysis in research 
and innovation. For a full list of funding agency policies on 
sex and gender analysis, see reference (26).

Another lesson learned by these agencies is that they 
cannot go at this alone. Next steps require funding agen-
cies to collaborate with other stakeholders, including peer-
reviewed journals, researchers, universities, biomedical 
companies, pharmaceutical companies, institutional review 
boards, philanthropic groups and professional societies to 
adopt similar standards for considering sex and gender (1). 
Editors of peer-reviewed journals should ensure scientific 
excellence when selecting papers for publication. To this 
end, the CIHR, NIH, and EC work with organizations, 
such as the European Association of Science Editors, to en-
courage journals to adopt standards, such as the Sex and 
Gender Equity in Research guidelines (45). It is important 
that granting agencies and journals send a consistent 
message that publishing data disaggregated by sex/gender 
is necessary to ensure scientific excellence. Yet, journal 
guidelines are not always followed (46, 47).

Funding agencies must also continue to support uni-
versities’ efforts to integrate these tools into education 
at undergraduate, graduate, and interprofessional levels. 
To train the next generation, it is crucial to integrate 
knowledge of sex and gender analysis into core med-
ical, natural science, and engineering courses. Yet, at 
present, even most medical schools do not include SABV 
and SGBA in their curriculum. To encourage the consid-
eration of sex by animal care committees and sex and 
gender by human research ethics boards, work is ongoing 
with the Secretariat on Responsible Conduct of Research 
(in Canada).

Globally, gross domestic expenditures on research and 
development (R&D) are driven mainly by business and 
higher education, with government expenditures on R&D 
since 2016 starkly below spending based on sector (48). 
Currently, few pharmaceutical companies integrate SGBA 
into their research (49). In addition, globally there is under-
investment in companies and technologies relating to 
women’s health and in R&D efforts regarding sex differ-
ences, such as sex and gender-aware clinical trials (50). We 
suggest that government agencies partner with industry to 
share lessons learned, collaborate, and promote systemwide 

solutions for integrating sex and gender considerations into 
research and clinical studies.

Last, government agencies need to engage with profes-
sional societies, such as the Endocrine Society, to ensure 
lasting cultural shifts in the scientific community with re-
gard to considering sex and gender. Recently, the Endocrine 
Society released a scientific statement on sex differences in 
research that calls for females and males to be studied thor-
oughly to improve public health (2). The statement assists 
clinicians and researchers by providing guidance and re-
commendations for areas of practice.

Furthermore, it is necessary to develop new quantitative 
tools to measure gender. One such tool was recently pub-
lished (11). There is also a recognized need for methods to 
understand the interactions of sex and gender (2, 11, 51) 
and the intersections of sex and/or gender with other fac-
tors that can influence research results, such as ethnicity/
race, age, socioeconomic status, geographic location, and 
sexual orientation, along with the intersectionality of all 
these variables.

Herein, we have sounded a call to action by researchers 
and key stakeholders globally: Government funding agen-
cies, including the NIH, CIHR, and the EC, need your help 
to actualize the promise of sex and gender integration into 
biomedical research (52). Our agencies hope not only that 
others can learn from the policies and mechanisms that 
have been implemented but also that together we can pro-
mote systemwide solutions that integrate sex and gender 
considerations throughout the biomedical research enter-
prise. The ultimate goal is to create rigorous, responsible, 
and generalizable science worldwide for all.
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