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Sex and gender considerations in health research: a
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The first step in precision health is the incorporation of sex and gender-based considerations

and increasingly, a number of national organizations have instituted policies to support and

encourage this practice. However, perspectives of trainees and allied research personnel on

incorporation of sex and gender into research is lacking. We assessed trainee (undergraduate

and graduate students, post-doctoral fellows, clinical trainees) and allied research personnel

(study nurses, laboratory managers) perspectives on the barriers to incorporating sex and

gender into their own university-based health research and recommendations to improve the

process. Two separate focus groups were completed, and a qualitative analysis was

employed to derive themes within perceived barriers and solutions. Participants described

three overarching themes consistent with barriers including, lack of knowledge and skill, lack

of applicability and feasibility, and lack of funding agency and institutional culture. Partici-

pants recommended: (1) increasing awareness and skill of incorporation of sex and gender

considerations into health research; (2) implementing practical education curricula to facil-

itate understanding; and (3) fostering greater transparency and accountability by funding

organizations and journal editors. Sex and gender considerations in research contribute to

precision health, drive innovation and foster breakthroughs in science and medicine.
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Introduction

Sex (biological attributes) and gender (social–cultural) con-
siderations in research are important factors in precision
health where diagnoses, treatment, and prevention strate-

gies take individual variability into account (Collins and Varmus,
2015). Aspirin therapy, one of the most commonly used cardi-
ovascular (CV) therapies, is effective at reducing the risk for CV
events for both females and males (Berger et al., 2006), however,
women with coronary heart disease are less likely to use aspirin
than men, which may reflect gendered effects such as socio-
economic position or type of health insurance (Opotowsky et al.,
2007). COVID-19 infection rates are similar by sex, though
globally mortality is notably greater in men compared to women
(Global Health 5050, 2020). Sex likely plays a role in differences
in disease severity as the female immune system demonstrates a
stronger response to viral infection than that of males (Schurz
et al., 2019). Conversely, handwashing (Johnson et al., 2003),
compliance with public health measures (Hamel and Salganicoff,
2020) and mask-wearing (De La Vega et al., 2020) is less com-
mon in men compared to women, suggesting gendered behaviors
may also contribute to differences in outcomes (Ahmed and
Dumanski, 2020). Including both a sex and gender element to
health research contributes to the understanding of different
clinical manifestations, preventive and treatment strategies as
well as outcomes of disease in women, men, and gender mino-
rities (Mauvais-Jarvis et al., 2020). While there is increasing
emphasis on the importance of incorporating sex-based and
gender-based analysis (SGBA) in health research, little is known
about trainee perceptions of barriers and opportunities for
including sex and gender-based considerations in their work. It
has been suggested that earlier exposure to new concepts is met
with greater uptake; as such, targeting scientists in the training
stages may have the potential for the greatest impact (Andrew,
2013; Murray and Haubl, 2007; Regensteiner et al., 2019; Song
et al., 2018). We assessed trainee and allied research personnel
perspectives on barriers to the incorporation of sex and gender
considerations into health research and recommendations to
improve the process.

Methods
Study design and setting. We conducted focus groups of health
research (biomedical, clinical, health services, population health)
trainees (undergraduate, M.Sc. and Ph.D. students, post-doctoral
fellows, clinical trainees) and allied research personnel on two
occasions: first at the University of Calgary (19 March 2019,
Calgary, Canada) and next at the 2019 Organization for the
Study of Sex Differences (OSSD) and International Society of
Gender Medicine Annual joint meeting (5 May 2019,
Washington, DC, USA). This study was approved by the Uni-
versity of Calgary Conjoint Health Research Ethics Board (Ethics
ID no. REB19-0321).

Recruitment and participation. We advertised the University of
Calgary focus group participation through University of Calgary
Graduate Students Association’s newsletter (n= 6500 sub-
scribers), hard copies and electronic posters on University cam-
pus. Advertisement for OSSD focus group participation involved
two emails, separated by one week, inviting all trainees registered
to attend the general meeting (n= 152) and to the Canadian
Institutes of Health Research’s Institute of Gender and Health
national Sex and Gender Trainee Network (n= 50) (Fig. 1).
Informed consent was obtained from all participants. Following
data analysis from these two focus groups, recruitment expansion
was deemed unnecessary, as we identified several recurring

patterns in the data (barriers and recommendations presented by
participants) with no new themes emerging (O’Reilly, 2012).

Data collection. After a 10-min presentation to give an overview
on the definitions of sex and gender, focus groups were utilized to
explore trainee experiences with incorporation of sex and gender-
based considerations into health research. A priori, we decided to
analyze the data in aggregate only to ensure the anonymity of our
participants given the small sample size and the open group
concept of our data collection gatherings. Standardized questions
were posed to focus groups and were pilot tested with 15 local
stakeholders (12 graduate trainees, 2 clinical trainees, 1 laboratory
manager) at the University of Calgary and refined based on their
feedback. We posed questions about participants’ experiences
with integrating sex and gender considerations in their research.
We provided sheets of paper for participants to record their
personal and group discussion answers to the following questions:
(1) “What are the major barriers you face when it comes to
incorporating sex and gender considerations into your research?”;
(2) “What changes would help you incorporate sex and gender
considerations into your research?”; and (3) “What else can be
done to develop your ability to incorporate sex and gender con-
siderations in your research?”.

Qualitative analysis. Following the pilot test, three researchers
(CZK, JPL, SBA) analyzed the written responses from the
University of Calgary workshop (n= 15) independently and in
duplicate to identify prominent themes and amended questions
and probes to ensure discussion of key themes at the OSSD
focus group. Final data analysis involved two researchers (CZK
and SBA) analyzing the responses independently and in dupli-
cate to fracture the data using an open coding methodology to
identify emerging themes without the use of software (Strauss,
2003). Coded quotes were organized by themes and subthemes.
In order to achieve agreement, researchers compared open
coding and developed a codebook of emerging themes. Each
investigator analyzed the remaining data sheets independently
using open, axial and selective coding to expand and collapse
themes (Strauss, 2003).

Results
Email invitations were sent to 202 individuals and an estimated
6500 individuals had access to electronic and paper copy
recruitment posters. Fifty-three individuals attended the two focus
groups. Two-thirds were self-identified women (62%) (Table 1).
The majority of participants were graduate students (58%) or
post-doctoral trainees (26%) and approximately three quarters
were involved in biomedical (55%) and clinical (17%) research. All
allied research personnel self-identified as women and were
involved in biomedical (33%) and clinical (67%) research.

Qualitative analysis demonstrated three overarching themes of
perceived barriers to integrating sex and gender considerations in
health research: (1) lack of knowledge and skill; (2) lack of
applicability and feasibility; (3) lack of funding agency and
institutional culture. The themes were strongly entrenched in
participant responses and categorized by subthemes to capture
the variety of participant perspectives. Exemplar quotations are
illustrated in Table 2.

Overarching themes
Lack of knowledge and skill. Lack of knowledge and skill was a
dominant theme among participants. We define knowledge as the
theoretical or practical understanding of a subject, and skill as
abilities acquired through experience (e.g., critical appraisal of
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performing research) or education (e.g., seminars or courses).
Participants described they lacked an approach to critically
appraise existing research with a sex and gender lens. Subthemes
included an inability to apply sex and gender-based analysis to
qualitative analysis and limited literature that included more than
one sex or gender.

Lack of applicability and feasibility. A perceived lack of applic-
ability and feasibility of sex and gender in health research was the
second theme that emerged in participant groups. We define
applicability as the quality of being relevant or appropriate, while
feasibility refers to the facility and practicality of incorporating
sex and gender-based considerations. Due to the nature of some
animal models used in health research (e.g., hermaphroditic or
asexual organisms), some participants did not feel integrating sex
and gender-based considerations was necessary or even relevant

to their research. A prevalent subtheme was the notion that
incorporation of sex considerations into research was not feasible
given that more resources would be needed to accommodate a
larger sample size that contains both males and females, parti-
cularly in animal studies. Participants also reported difficulty in
understanding how to quantify and measure gender.

Institutional culture and lack of funding agency. Institutional
culture and lack of funding support for sex and gender con-
siderations in research were perceived to be important barriers
among participants. We define institutional culture as the norms,
beliefs, and values that influence processes and protocols within
health research in an academic setting. We define funding
agencies as any external organization, public or private, which
undertakes a contractual agreement with a university to sponsor
research. Participants described that in order to incorporate sex
and gender considerations into research, additional resources
such as animal care, space allotment, and increased sample size
would be necessary; however, these additional required resources
were not perceived by participants to be priorities for funders or
institutions. A prominent subtheme highlighted by participants
was the lack of support for incorporation of sex and gender-based
considerations from primary supervisors.

Suggestions to improve incorporation of sex and gender con-
siderations in health research. Participants were asked to offer
solutions to improve the incorporation of sex and gender con-
siderations into health research (Table 3). The following were the
most common recommendations provided by participants:

The first, increase the awareness and development of SGBA skills
in order to have widespread acceptance and consistent incorpora-
tion of SGBA into health research. Some participants described
feeling limited by the capacity of their mentors in this domain, who
may be cognizant of sex and gender considerations in research but
lacked confidence accessing relevant resources or expertise.

Next, implement practical education curricula to facilitate
understanding and provide methodological framework for incor-
poration of sex and gender-based considerations. Participants

Invited to workshops
n=6702

Attended workshops
n=53

Declined to participate
 in study 

n=0

Agreed to participate
 in study 

n=53

Trainees 
n=47

Did not respond to invitation
n=6649

Allied Research
Personnel 

n=6

Fig. 1 Flow diagram of recruitment of participants.

Table 1 Characteristics of participants.

Characteristics No. of participants (n= 53)

Undergraduate student 2 (4%)
Graduate student 31 (58%)
M.Sc. 13 (25%)
Ph.D. 18 (34%)

Post-doctoral fellow 14 (26%)
Physician 3 (6%)
Registered nurse 1 (2%)
Other 2 (4%)
Self-identified gender
Woman 33 (62%)
Man 20 (38%)

Pillar of research
Biomedical 29 (55%)
Clinical 9 (17%)
Health services 2 (4%)
Population health 7 (13%)
Not applicable/not reported 6 (11%)
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believed that academic institutions should be at the forefront of
providing practical guidance in this area. Participants stated that
courses at all levels (undergraduate, graduate, and medical school)
in fields such as biostatistics and epidemiology should include
SGBA as part of the syllabus. Participants described the importance
of strong foundational knowledge of sex and gender considerations,
starting with the ability to accurately define the terms “sex” and
“gender” which are often erroneously used interchangeably, and
educating researchers on the appropriate incorporation of sex and
gender considerations where relevant, from study design through
to publication and knowledge translation.

Lastly, encourage greater transparency and accountability by the
research community. Commonly referred to as “change agents”,

participants described how funding agencies and journal editors may
be harnessed to encourage incorporation of sex and gender in
research. Participants described that funding agencies could play a
greater role in ensuring appropriate incorporation of sex and gender-
based considerations, and that journal Editorial Boards should make
it mandatory for investigators to report this information and require
that at minimum, data be disaggregated by sex.

Interpretation
While there is increasing global recognition of the importance of
considering sex and gender differences in health research (Del
Boca, 2016; Hankivsky et al., 2018; Wald and Wu, 2010), little is

Table 2 Perceived barriers and facilitators to incorporating sex and gender into health research, identified by trainees.

Theme and subtheme Quote

Lack of knowledge and skill
Lack of awareness of its application “Knowledge of its application. How does it apply?”

“Unaware of biological differences that could arise between sexes”
Understanding the statistics and methodology behind
accounting for differences in sex

“Lack of knowledge about what the implications of a significant effect of sex means
scientifically”

Finding literature that includes males and females in
the study

“Finding studies that incorporate and describe sex of animals in animal models (e.g.
proportion of males and females used. Lack of interest in sex as a variable”

Interpreting statistics “Difficulty understanding the statistics”
Lack of applicability and feasibility
Doesn’t apply to/not relevant to research topic “Not relevant to my research topic”

“Our current study lacks a measure of gender so although we consider sex, we aren’t able
to look at gender in our participants”
“Cannot determine gender of early fish embryos. Doesn’t really apply to my project.”

More resources to accommodate greater sample size “In animal models, it doubles the number of experiments or increases internal variability”
“Non-significant results based on lack of power”

Difficulty applying a measure for gender “Our current study lacks a measure of gender so although we consider sex, we aren’t able
to look at gender in our participants”

Non-binary concepts “My worms are hermaphroditic”
Lack of funding agency and institutional culture
Lack of recognition from peer reviewers, publishers and
funding agency

“Peer reviewers (grants) don’t care”
“Lack of recognition in my field that SGBA can influence clinical research outcomes”
“Lack of funding/grants specifically for sex and gender specific research proposal as most
do not understand it is important”

Lack of supervisor support “Convincing a senior PI that it is important”

SGBA sex and gender-based analysis.

Table 3 Suggestions to incorporate sex and gender into health research.

Theme and subtheme Quote

Increase awareness
Greater acknowledgement of the importance of sex
and gender

“To be aware of biological differences that could arise between sexes”
“Increased recognition of its importance”
“More introductory literature”

Support from primary supervisors “Convincing a primary investigator that it is important”
“Educating primary investigators”

Implement practical education curricula
Incorporate SGBA in current courses “Biostatistics grad courses should incorporate sex and gender”
Leverage existing training “[Completion of CIHR training modules] should be part of grad school registration and training”

“Encourage training for lab members e.g CIHR training modules”
Institute SGBA as part of journal clubs “Make it part of journal clubs and teach it in biostatistics courses”

“Show/teach examples of papers who do it well”
Provide support with the methods “More information on how to measure gender characteristics”
Greater transparency and accountability by researchers
Disaggregate data by sex “Also, papers should segregate effects of both males and females so we can use that data to

make sure if sex/gender is relevant in our research”
Change in messaging around SGBA “Reframing this as an opportunity for growth, better science, more accurate outcomes”
Increasing transparency “Be transparent about [sex and gender] inclusion in research”
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known about the experiences and perspectives of scientists in the
formative years of training or allied research personnel. Our study
provides a qualitative investigation of trainee and allied study
personnel perceptions on why sex and gender considerations are
not consistently incorporated into health research and sugges-
tions on how to improve. The detailed description of scientists-
in-training presented here adds to the existing literature on sex
and gender-based incorporation that has been developed using
quantitative and qualitative methods (Hankivsky et al., 2018;
Norris et al., 2019; Ramirez et al., 2017; Tannenbaum et al., 2017).
This study identified three overarching themes representing
perceived barriers, including the lack of knowledge and skill, lack
of perceived applicability and feasibility, and lack of funding
agency and institutional culture. Participants highlighted the need
for increased awareness of sex and gender considerations in
health research, implementation of educational curricula on sex
and gender considerations, and greater transparency and
accountability by funding organizations and journal editors of the
importance of sex and gender in research.

Lack of knowledge and skill. The integration of sex and gender
considerations into health research has the potential to encourage
new perspectives, pose new questions and improve social equity
to make the results of research more inclusive (Avery and Clark,
2016; Hankivsky et al., 2018; Heidari and Bachelet, 2018;
Regensteiner et al., 2019; Tannenbaum et al., 2019). A lack of
awareness and knowledge of sex and gender-based considerations
has resulted in health research that has historically focused on
male populations (Bartz et al., 2020), with the results of these
studies being used to inform diagnosis and treatment of health
conditions for the general population, and at times to the detri-
ment of understudied groups (Santema et al., 2019). Among the
10 prescription pharmaceuticals withdrawn from the US market
between 1997 and 2001, eight caused greater harm to women
than men (U.S. Goverment Accountability Office G.-.-R, 2001).
Previous research has highlighted that the terms “sex” and
“gender” are often erroneously used interchangeably (Hammar-
strom and Annandale, 2012). However, interactive online learn-
ing, combined with feedback and self-assessment, has been shown
to result in improved knowledge and self-efficacy (Tannenbaum
and van Hoof, 2018). This underscores the effectiveness of
teaching methods to incorporate sex and gender considerations
into health research.

Lack of applicability and feasibility. While participants involved
in biomedical research described an appreciation for the impor-
tance of sex and gender considerations in research involving
human participants, they did not feel SGBA was applicable or
even relevant to preclinical models (e.g., hermaphroditic or
asexual organisms). It is important to note that sex and gender
factors still play important roles in many of these models (Koene,
2016). For example, the sex-ratio hypothesis suggests that her-
maphroditic organisms assess the relative fitness payoffs for each
sexual role, and thus the incentive to perform a specific sex role is
flexible (Anthes et al., 2006). Many species of fish and reptiles
demonstrate temperature-dependent sex determination (Conover
and Kynard, 1981; Honeycutt et al., 2019; Ospina-Alvarez and
Piferrer, 2008), a finding that may have implications for humans
(Fukuda et al., 2014). Unfortunately, a lack of perceived applic-
ability leads to a lack of reporting inclusive of sex and gender-
related variables, limiting reproducibility and generalizability
(Sugimoto et al., 2019). Participants also described a prevalent
subtheme that in order to incorporate SGBA in research, the
sample size must be doubled; therefore, requiring more funding
and resources to accommodate a larger sample size.

Using conventional single-factor design, there would indeed be a
need for duplication of sample size; however, using a (balanced)
factorial design offers the possibility of analyzing the impact of
more than one categorical variable on the primary outcome
(Buch et al., 2019; Dayton et al., 2016). Factorial design is an
efficient experimental design (Festing, 1992, 1994) that would
allow the gathering of sex-specific information while only mod-
estly increasing sample size (Buch et al., 2019; Miller et al., 2017).
Others have called for mixed cohorts without increasing sample
size as a first step to determining if sex differences exist in mouse
research models (Shansky, 2019).

Lack of funding agency and institutional culture. Participants
highlighted the important role funders and academic institutions
play in the incorporation of sex and gender considerations in
health research. As of 2010, the Canadian Institutes of Health
Research (CIHR) required that grant and graduate award appli-
cations indicate how sex and gender have been incorporated into
the research project (Health Canada, 2009). In 1993, the United
States Congress passed the National Institutes of Health (NIH)
Revitalization Act to mandate inclusion of women as participants
in clinical research (National Institute of Health), and since 2016
the NIH has required investigators to account for sex as a bio-
logical variable in all NIH-funded research (National Institutes of
Health, 2015). The European Commission’s Horizon 2020
research program (Directorate-General for Research and Inno-
vation, 2016) has made similar requirements for sex and gender
incorporation, and a growing number of other funding agencies
are increasingly supporting SGBA in research (Schiebinger et al.,
2020). While a growing list of medical journals are adopting the
Sex and Gender Equity in Research (SAGER) guidelines, the
incorporation of sex and gender considerations in research
remains insufficient (Heidari and Bachelet, 2018).

One of the key mechanisms for change in an organizational
culture is to model the leader (Schein, 1990). As such, targeted
education to senior leaders in health and science-related faculties
may prove to be an effective method to influencing institutional
approaches to incorporating sex and gender considerations into
research. Publications with female first and last authors have an
increased probability of sex-related reporting (Sugimoto et al.,
2019); increasing gender diversity in the scientific workforce may
thus contribute to greater incorporation of sex and gender
considerations in health research.

Limitations. First, our study sample was limited; however,
recruitment material was sent to almost 7000 potential partici-
pants. In addition, some participants may have been motivated to
participate as a result of a previous positive or negative experi-
ence related to the incorporation of sex and gender in health
research and thus some perspectives may have been missed. Next,
the majority of comments reflect the perspective of trainees
involved in biomedical research and thus our results may not
accurately reflect those who are doing more participant-centered
research. Furthermore, given the nature of our study design,
whereby participants demographics were separate from their
comments for the purposes of protecting anonymity, we were
unable to stratify our data by the sex, gender, discipline, career
stage (i.e. research personnel or trainee) or by geographical
region (i.e. US, Canada, or Europe). Nevertheless, given the scope
of our sample (i.e., perspectives from trainees and allied research
personnel from the US, Canada, and Europe) and the distinct
similarities of reported perceived barriers and recommendations
across pillars of research, we believe that our results are worthy of
consideration by all academic institutions. Finally, while we did
not quantify the themes that emerged in the coding, we followed
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a rigorous approach consistent with qualitative research stan-
dards (Strauss, 2003) wherein the goal is theoretical (i.e., devel-
oping in-depth insight) not statistical (i.e., inferring the results
from a sample to the broader population) generalizability. As
qualitative research involves the collection, analysis, and inter-
pretation of data that are not easily reduced to numbers and to
quantify themes or emphasize how many people noted each
particular theme is not largely accepted as an indicator of rigor in
qualitative data. As such, we refrained from taking this approach
and instead focused on identifying emergent and prominent
themes across the dataset as opposed to measuring the appear-
ance of thematic concepts.

Conclusion
To ensure the success of precision medicine, incorporation of sex
and gender-based factors into all aspects of health research is
essential. Despite the increased attention on sex and gender con-
siderations in health research, it is clear that trainees and allied
research personnel perceive barriers to its implementation. Addres-
sing these barriers requires a multipronged approach through the
action of institutions, funding organizations and journal editors to
increase awareness, implement sex and gender methodology into
education curricula and require greater transparency by researchers.
Creating opportunities for scientists-in-training to integrate sex and
gender considerations into their work will ultimately result in
excellence in health research and better outcomes for all.

Data availability
All data generated or analyzed during this study was included in
this published article.
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