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Abstract
Background  Integration of sex and gender into health research is best practice for designing and conducting 
equitable, rigorous scientific research. Many evidence-based resources exist to support researchers in this endeavour, 
but such resources often remain underutilized as they are difficult to find, are not publicly accessible, or are specific to 
a particular research phase, context, or population. The development and evaluation of a repository of resources was 
deemed important to create an accessible platform for promoting sex- and gender-integration in health research.

Methods  A rapid review was conducted of critical resources for conducting sex and gender health research. These 
were integrated into a prototype website design (the Genderful Research World; GRW) that provided an interactive 
digital landscape for researchers to access these resources. A pilot study evaluated the GRW website for applicability, 
desirability, and usability with an international sample of 31 health researchers from various disciplines and career 
stages. Quantitative data from the pilot study was summarized with descriptive statistics. Qualitative data was 
summarized narratively and used to identify concrete elements for improvement in a second design iteration.

Results  Results of the pilot study revealed that the GRW was considered user friendly and desirable by health 
researchers and helped them access relevant information. Feedback suggested that providing these resources in a 
playful way may enhance the experience of the user, particularly given the high ‘desirability’ scores and that users 
emphasized the interactive layout as being key to their intention to integrate it into their teaching endeavors. Key 
feedback from the pilot study (e.g., addition of resources specific to research with transgender populations, revision of 
website layout) was integrated into the current version of the website: www.genderfulresearchworld.com.

Conclusions  The present research suggests a utility for a repository of resources for integrating sex and gender 
considerations into research, and that providing a logical, intuitive means of cataloguing and navigating such 
resources is critical for usability. The results of this study may inform the development of other novel researcher-
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Background
Sex characteristics and gender dimensions have long 
been known to exert an influence on disease etiology, 
presentation, and treatment outcomes. Sex refers to bio-
logical characteristics that can differ between people who 
are male, female, or intersex; gender refers to social and 
cultural factors associated with living as a man, woman, 
or gender-diverse person, and can encompass a variety of 
expressions and identities. Sex- and gender-based analy-
ses (often referred to as SGBA+) can inform research on 
disease mechanisms, development of new therapeutics, 
the gendered context of healthcare, as well as enhance 
scientific rigor and reproducibility.

Despite the evidence on the impact of sex and gender 
on health, research methods continue to neglect sex and 
gender considerations in biomedical, clinical, and pub-
lic health research. Major disparities exist in the repre-
sentation of girls, women, intersex, transgender, and 
gender-diverse people in health research. A survey of ten 
different health disciplines demonstrated that the major-
ity of basic science research studies were conducted in 
male animals [1]. While sex and gender differences exist 
in pharmacokinetics and pharmacodynamics, the U.S. 
Food and Drug Administration does not compare dose 
and efficacy between men and women in phase II trials, 
and women are underrepresented in phase III clinical 
trials [2, 3]. Most studies on male-female differences are 
focused on simply conducting comparisons, attributed 
generally to sex characteristics, with little or no con-
sideration of gender dimensions. The small amount of 
research that has been conducted on gender and health 
specifically has focused primarily on constructs of mas-
culinity and femininity, often neglecting to situate these 
traits within a broader systems and sociocultural under-
standing of gender roles and how it intersects with other 
social positions of privilege and marginalization [4].

There are some signs of a shift towards more of a focus 
on SGBA + in the health sciences. Several granting agen-
cies and governing bodies, including U.S. National Insti-
tutes of Health (NIH), Canadian Institutes of Health 
Research (CIHR) and the European Commission, have 
attempted to address the issue, with varying levels of 
implementation from encouragement to mandating 
SGBA + be addressed in funding applications [5–7]. 
Alongside this push, numerous authors have argued for 
the importance of SGBA + in health research, [8–17] as 
well as an increased focus on the gendered or sexist con-
text of other aspects of the health research process (e.g., 
calls to end all-male conference panels, encouragement 

of gender equity in research leadership and administra-
tion, gender biases in funding, etc.) [18–20].

To support increased awareness and attention to 
SGBA + in health research, many initiatives and key 
resources exist to support researchers, including check-
lists, fact sheets, and training modules [21]. However, 
such resources can be hard to find, busy and overwhelm-
ing, and many resources are specific to a particular 
research phase, population, or context. As a result, find-
ing relevant resources can be time consuming and many 
resources are too specific or general for researchers’ 
particular needs. McGregor and colleagues conducted 
a review of resources related to incorporating sex and 
gender into medical research, in response to the NIH 
requirement for all grant applications to address the role 
of sex as a biological variable in vertebrate animal and 
human studies [22]. This review, which focused on litera-
ture published through 2014, identified 38 resources that 
met their eligibility criteria. While this allowed for the 
compilation of a useful database, many of the included 
resources are not available open-access, and many are 
currently more than 10 years old. In a field that is rapidly 
shifting, there is a clear need to explore innovative ways 
of providing updated, streamlined, and accessible reviews 
of the available SGBA + resources.

To address this aim, the Genderful Research World 
(GRW) was conceptualized. The research team was 
established as part of the ZonMw Gender in Health 
research fellowship and comprised an international 
multidisciplinary group of doctoral and postdoctoral 
researchers and clinician-scientists with an interest in 
SGBA + in health. The GRW platform was developed 
with the goal to support scientists in health and biomedi-
cal research who are looking for resources on how to 
integrate sex and gender into their work. This manuscript 
describes the development and pilot testing of the web 
based interactive GRW platform.

The aim of this study was to assess the applicabil-
ity, desirability, and usability of the Genderful Research 
World interactive platform prototype amongst an audi-
ence of international health researchers. Secondary aims 
include an examination of participant-reported feedback, 
and a description of how this feedback was incorporated 
in an iterative fashion into the existing platform.

Methods
A rapid review was first conducted to identify and select 
core resources for inclusion in the platform. These 
resources were incorporated into an initial GRW website 

directed resource curation efforts to address health equity issues and encourage and support health researchers to 
integrate a sex and gender perspective in their work.
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prototype that was designed by the research team, with 
the support of a professional web developer. The ini-
tial GRW was pilot tested with a group of international 
health researchers, who provided feedback on design and 
implementation of this resource. This pilot study draws 
on quantitative and qualitative data collected by means 
of a digital questionnaire from December 2021 to March 
2022. The study was non-WMO approved by the ethical 
committee of the VU medical center. The present report-
ing was informed by Bazzano and colleagues’ guideline 
for health research involving design [23].

Identification of relevant resources: rapid review
A complete protocol for the rapid review is available in 
the Supplementary Material as Appendix A. The aim 
of the review was to identify existing resources that fit 
into the envisioned structure of the website: resources 
presented separately for pre-clinical and clinical/pub-
lic health research pathways, covering each phase of the 
research process (e.g., research design, applying for fund-
ing, data collection, etc.).

First, two key existing websites by established leaders 
in SGBA + in health research, CIHR Institute for Gender 
and Health (CIHR-IGH; [24]) and the Gendered Inno-
vations project [25], were reviewed and any relevant 
resources were extracted. The websites were searched 
page by page by a single reviewer, including opening 
any links on the pages. Resources were excluded if they 
were specific to the institute (e.g., descriptions of fund-
ing opportunities), were not related to sex and gender, or 
would not have broad applicability (e.g., resources about 
sex differences in a particular disease type, though some 
of these resources were retained to potentially include as 
case examples). An attempt was made to locate at least 
5–7 resources for each research phase, with representa-
tion of both pre-clinical and clinical research.

Once both websites had been thoroughly searched 
and the eligible resources categorized into the identified 
research phases, hand-searching was conducted by one 
researcher (K.E.B.) using Google to identify additional 
resources that would address the outstanding research 
phases that did not have sufficient resources identified. 
Researchers also examined their own personal compi-
lation of resources for any that might meet the criteria. 
One researcher (I.G.) compiled the final list of resources, 
attempting to capture a relatively equal distribution 
of resources from both the Gendered Innovations and 
CIHR-IGH websites (supplemented with others from 
hand-searching where applicable), selecting the resources 
that gave the most information with regards to the spe-
cific research phase upon opening the website. This crite-
rion was to ensure that resources selected would have the 
most immediate value, rather than requiring the reader 
to scroll through too much content to get to the key 

messages. The results of the rapid review are available in 
Appendix B.

Website development
The GRW website was established in collaboration with 
a professional web developer, using GitHub platform 
and YMAL coding. The website was developed based 
on description of what the GRW intended to deliver, 
with the design inspired by a map of a nature landscape 
to encourage a sense of exploration and play, and to 
increase engagement. Two quizzes were built to trigger 
curiosity and reflection on SGBA + topics. After the quiz-
zes, a Definition Door provided the user with options to 
select the specific Research Roads (biomedical and medi-
cal/health), leading to the different research phases from 
each road. The starting point for both Research Roads 
was the terminology and definitions of sex and gender 
and the general relevance of accounting for sex/gender 
in biomedical and health research. Other sections with 
resources on “assembling research teams” and “applying 
for funding”, not specific to either research road, were 
also included.

Based on this script, a landscape map was designed to 
provide users with an overview of the website and the 
topics with sex and gender can and should be accounted 
for. To improve user experience, multiple ways of explor-
ing the website were included: via the interactive map 
and the top menu, with an option for directly search for 
resources without going through the landscape (Litera-
ture Lake). Instructions on how to navigate the website 
were also provided. The most current version of the web-
site is demonstrated with still images in Appendix C.

Feasibility/usability testing
Recruitment and eligibility. Participants were recruited 
through the ZonMW Gender in Health Fellowship net-
work and informal networks of the research team. Pur-
posive sampling was used to target a range of researchers 
at varying career stage, familiarity with sex and gender 
research, and discipline. Individuals were eligible to par-
ticipate if they met the following criteria and provided 
consent: (a)  Researcher (including trainees) currently 
working in the field of biomedical, clinical, or public 
health research; (b) Age 18–75 years; (c) Have access to a 
computer or mobile phone with internet; and (d) Able to 
read and write in English.

Procedure. Potential participants completed an online 
informed consent page before entering in the interac-
tive parts of the GRW. After browsing the website and 
available resources, participants were asked to complete 
a series of questionnaires regarding their perceptions of 
the GRW platform.

Measures. Participant demographics included age, 
sex, gender, country of origin and residence, career level, 



Page 4 of 10Göttgens et al. International Journal for Equity in Health          (2023) 22:118 

research field, and area of expertise. Participants indi-
cated what information on SGBA + they were looking for, 
and the research phase of specific interest. A total of 29 
items were included in the investigator-designed survey 
(see Appendix D) to evaluate the feasibility of the GRW 
platform across three domains: applicability, usability, 
and desirability. Items were rated on a 5-point Likert 
scale, and key targets/questions were informed by exist-
ing resources on the development/evaluation of innova-
tions [26–28]. Applicability was defined as the quality 
of GRW being relevant or appropriate for its purpose, 
usability as ease of use for specific users in different set-
tings, and desirability as the added value and innovation 
of the GRW platform.

Data analysis. Quantitative data was summarized 
with descriptive statistics. While the sample size was too 
small to permit comparisons between groups, descriptive 
trends were examined based on participant career level, 
identified expertise in sex/gender integration in research, 
and primary field of research. Qualitative data was also 
summarized narratively and used to identify concrete 
elements for improvement in a second design iteration 
and create an informative overview of the explanation of 
the quantitative scores. Illustrative quotes presented in 
the results.

Results
Demographics. The final sample of participants included 
31 international health researchers; complete demo-
graphic information is presented in Table 1. Most of the 
sample identified as women, primarily in early adulthood 
and at the junior/PhD-level stage. Europe was over-rep-
resented as both the region of origin and current resi-
dence, in particular, the Netherlands. Most researchers 
identified their primary area as clinical or public health 
research. Most participants (n = 28, 90%) accessed the 
website from a computer (laptop or desktop) rather than 
a mobile device.

Experience with and interest in sex/gender research. 
The majority (n = 24, 77%) of the participants in our study 
identified as non-experts in sex/gender research. Con-
gruent with the primary research area of participants, 
most identified being interested in accessing resources 
related to sex and gender in clinical/public health 
research (n = 24, 77%), but some also identified issues 
regarding sex and gender as it relates to building research 
teams and applying for funding as being relevant to their 
needs. When asked what phases of the research cycle 
specifically that participants were interested in accessing 
resources about, the most common was interpretation 
and translation of study results (n = 26, 84%), followed by 
study population and sample size, and research question 
and design.

Website feedback. Summarized below is the feedback 
for each area investigated, as well as how the feedback 
was incorporated into a revised version of the website. 
Descriptive statistics for the quantitative ratings of the 
website are presented in Table  2, and integrated below 
are illustrative quotes from the free-text feedback pro-
vided by participants. Nearly all (n = 29, 94%) participants 
provided free-text feedback on at least one of the ques-
tions, with n = 13 (42%) providing feedback on at least 
20% of the questions. All of the individuals who identified 
themselves as sex/gender experts provided at least some 
feedback.

Applicability. The GRW website generally scored well 
with respect to applicability (7.8/10 overall), particularly 
among those at the Senior career level, and those who 
identified as having sex/gender expertise. As expected, 
these individuals rated the website lower in its ability to 
trigger their knowledge and encouraging them to think 
more extensively about sex/gender issues. Mid- career 
level and non-sex/gender-experts scored higher in GRW 
resources being new to them.

Free-text feedback (provided by 54% of participants) 
described the quiz prompting participants to think fur-
ther about sex and gender integration in health research, 
though there was also concern regarding whether the 
quiz adequately captured the nuance of such complex 
concepts.

“[The quiz] reaffirmed areas I understand and iden-
tified areas where I lack clarity.” - Senior-level public 
health researcher (non-expert)
“Many questions were vague or presented binary 
answers (true/false) for complex concepts that 
would depend on the context.” - Junior-level clinical 
researcher (non-expert)

Participants also reported appreciating the extensive-
ness of resources, many of which were identified as being 
either new for the participants or linked to resources they 
already are familiar with and trust.

“I would say there was sometimes even too much 
information for me to process. Therefore, I didn’t 
know where to click first sometimes. However, I can 
imagine that when you are looking for a particular 
topic, this is not a problem, and it is actually very 
useful that there are a lot of resources.” -Mid-level 
public health researcher (non-expert)

While many described enjoying the design and visual 
appeal of the map, some reported room for improvement 
in the organization of the map layout. Feedback was also 
provided regarding the need for more information on 
addressing gender diversity in research:
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“Does not include adequate information or guidance 
for people who are either studying trans populations 
specifically or trying to include trans people in their 
research (as everyone should be doing).” - Junior-
level clinical researcher (non-expert).

Participant feedback led to revision of the quiz questions 
and resource layout, and addition of resources specific to 
conducting research with transgender populations.

Usability. The GRW website was rated highly on 
usability (7.8/10 overall; complete scores presented 
in Table  2). Usability was rated as highest by Senior-
level individuals, participants identifying as sex/gender 

Table 1  Frequency and percentage of participant demographics, split by how often participants provided free-text feedback
Whole study population
n = 31

Provided feedback often c

n = 12
Provided feedback less 
often cn = 19

Gender Identitya

  Woman 27 (87%) 9 (75%) 18 (95%)

  Man 3 (10%) 2 (17%) 1 (5%)

  Non-binary 1 (3%) 1 (8%) -

Age
  18–29 years 17 (54%) 6 (50%) 11 (58%)

  30–39 years 7 (23%) 2 (17%) 5 (26%)

  40–49 years 5 (16%) 2 (17%) 3 (16%)

  50–59 years 2 (6%) 2 (17%) -

Region of Origin
  Australia 1 (3%) 1 (8%) -

  Europe 26 (84%) 9 (76%) 17 (90%)

  North America 3 (10%) 2 (16%) 1 (5%)

  South America 1 (3%) - 1 (5%)

Region of Current Residence
  Australia 1 (3%) 1 (8%) -

  Europe 25 (81%) 8 (74%) 16 (74%)

  North America 4 (13%) 2 (16%) 2 (11%)

  South America 1 (3%) - 1 (5%)

Career level
  Junior / PhD 19 (61%) 8 (67%) 11 (58%)

  Mid-level / Post-doc 4 (13%) - 4 (21%)

  Senior / Professor 8 (26%) 4 (33%) 4 (21%)

Research areab

  Preclinical / basic 5 (16%) 2 (17%) 3 (16%)

  Clinical 10 (32%) 4 (33%) 5 (26%)

  Public health 18 (58%) 6 (50%) 11 (58%)

Self-reported sex/gender expertise 7 (23%) 2 (17%) 5 (26%)

Topic participants were most interested in accessing sex/gender resources aboutb

  Assembling research teams 7 (23%)

  Applying for funding 9 (39%)

  Preclinical/basic research 9 (39%)

  Clinical/ public health research 24 (77%)

Research phases participants were most interested in accessing sex/gender resources aboutb

  Funding 17 (55%)

  Study population and sample size 23 (74%)

  Research question & design 21 (68%)

  Data collection and follow-up 18 (58%)

  Data analysis 19 (61%)

  Interpretation and translation 26 (84%)
Note.a Gender identity was elicited in a free-text box, responses that were listed as “female” or “she” were coded as “woman”, and responses listed as “male” were 
coded as “man.” b Participants could select more than one option; therefore, the total may not add up to 100%. c Feedback provided “often” was defined as the 
participant providing free-text feedback on at least 20% of the questions, “less” often feedback was defined as less than 20% (note that 2 participants did not provide 
any free-text feedback). Note that this split is not reported for topic and research phase of most interest, as the amount of free-text feedback was determined to be 
less relevant for these areas
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experts, and pre-clinical/basic health researchers. Most 
researchers (particularly non-experts) identified room for 
improvement with respect to the websites’ instructions, 
navigating and finding information, and integrated func-
tions. Mid-level researchers scored the website lower on 
device-friendliness and reported less enjoyment of the 
website than other groups.

Feedback on the free-text questions (answered by 79% 
of respondents) described the website as providing a 

helpful overview of sex/gender research resources. They 
reported the separation by research phase to be a logical 
and intuitive way of navigating the website.

“Plain and simple, but very informative.” - Senior-
level pre-clinical researcher (non-expert).
“Logical layout and easy to navigate.” - Senior-level 
public health researcher (non-expert).

Table 2  Quantitative results for applicability, usability, and desirability questionnaire by career level, sex/gender expertise, and 
research field

Career level Expertise in 
sex and gender 
health research

Research field

Total
(n = 31)

Junior
(n = 19)

Mid 
(n = 4)

Senior
(n = 8)

Yes
(n = 7)

No
(n = 24)

Pre-
clin/
basic 
(n = 5)

Clinical 
(n = 19)

Public 
health 
(n = 17)

Applicability
A1 (quiz triggered knowledge) 4.2 4.2 4.3 4.2 3.6 4.3 3.8 4.3 4.2

A2 (quiz made me think) 4.0 4.0 4.3 3.9 3.3 4.2 4.0 4.3 3.8

A3 (easy to move through quiz) 4.5 4.3 4.5 4.8 4.3 4.5 4.0 4.6 4.5

A4 (organization resources good) 4.0 3.9 4.0 4.0 4.0 4.0 3.8 4.2 3.9

A5 (research phases comprehensive) 4.3 4.3 4.0 4.3 4.3 4.3 4.4 4.2 4.2

A6 (useful resources) 4.0 3.9 4.0 4.1 4.3 3.9 3.8 4.0 4.0

A7 (resources new) 3.8 3.8 4.0 3.5 3.1 4.0 4.2 4.2 3.4
A8 (resources enough information) 4.0 4.0 4.3 4.0 4.3 4.0 3.9 4.0 4.2

A9 (overall applicability) 7.8 7.7 7.3 8.4 8.0 7.8 7.8 8.1 7.7

Usability
U1 (access quick and intuitive) 4.3 4.3 3.8 4.4 4.3 4.3 4.8 4.2 4.2

U2 (website easy on eyes) 4.0 3.9 4.0 4.1 4.3 3.9 4.6 4.1 3.8
U3 (start instructions clear) 3.8 3.7 3.5 4.0 4.4 3.6 4.2 3.4 3.8
U4 (quickly found information) 3.5 3.5 3.8 3.6 3.3 3.6 4.4 3.4 3.4
U5 (became familiar quickly) 4.2 4.2 4.0 4.4 4.3 4.2 4.4 4.2 4.1

U6 (easy to use) 4.4 4.4 4.0 4.5 4.1 4.4 5.0 4.3 4.2

U7 (functions well integrated) 3.9 3.8 3.8 4.1 4.3 3.8 4.0 4.0 3.9
U8 (information text clear) 4.0 3.9 4.0 4.5 4.1 4.0 4.4 4.0 4.0

U9 (information text appropriate) 4.4 4.4 4.0 4.5 4.4 4.3 4.6 4.4 4.2

U10 (terminology understandable) 4.4 4.5 4.0 4.5 4.3 4.5 4.4 4.6 4.4

U11 (application device-friendly) 4.3 4.2 3.8 4.8 4.4 4.3 4.4 4.3 4.2

U12 (enjoyed use) 4.3 4.4 3.5 4.4 4.4 4.2 4.4 4.6 4.0

U13 (overall usability) 7.8 7.7 7.3 8.3 8.1 7.7 8.4 7.8 7.6

Desirability
D1 (innovative) 4.3 4.3 4.5 4.2 4.3 4.3 4.4 4.4 4.3

D2 (interesting design) 4.2 4.1 4.3 4.2 4.0 4.3 4.4 4.6 3.9
D3 (fun presentation) 4.3 4.2 4.3 4.3 4.6 4.2 4.4 4.4 4.1

D4 (aesthetics improved experience) 4.1 4.1 3.8 4.2 4.3 4.1 4.4 4.2 4.0

D5 (functional for researcher) 4.3 4.1 4.5 4.5 4.0 4.3 4.2 4.2 4.3

D6 (matches preferences for searching) 4.0 3.9 4.0 4.2 3.8 4.0 3.4 4.3 4.0

D7 (feasible in time want to spend) 4.0 3.9 3.8 3.3 4.3 3.9 3.8 4.0 4.1

D8 (useful for all levels of experience) 4.0 3.9 4.3 4.7 4.3 3.9 3.2 4.1 4.2

D9 (relevant resource) 4.4 4.4 4.3 4.7 4.3 4.5 4.4 4.6 4.4

D10 (overall desirability) 8.3 8.2 8.3 8.8 8.1 8.4 8.4 8.4 8.3
Note. All questions were rated on a 1 (totally disagree) to 5 (totally agree) scale, except for the “overall” questions scored on a 0–10 scale. Scores lower than 4.0 are 
bolded to identify areas in need of improvement
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However, suggestions were offered to improve read-
ability and accessibility with respect to text and general 
navigation.

“You shouldn’t need instructions to understand the 
website. Maybe it can be integrated in the map (e.g., 
using arrows for start and endpoint).” - Junior-level 
clinical researcher (non-expert)

As such, the GRW website underwent revisions to make 
the starting point clearer, improve the instructions, 
undergo a thorough English-language check, and inte-
grate a search function. Inactive links were also replaced.

Desirability. Participants described the GRW website 
as useful across all levels of experience, and the website 
scored highest on desirability of the 3 domains assessed 
(8.3/10 overall). Junior and pre-clinical science health 
researchers were more likely to report that this format 
did not represent their preferred method of searching 
for information. The lowest desirability score was with 
respect to whether GRW represented a feasible option 
for finding resources in the time they have to spend on 
this activity, perhaps reflecting a need for a more concise 
alternative.

Many (61%) participants provided free-text feedback 
on desirability. Participants reported this was a novel way 
to present resources and they found the format fun and 
easy to use.

“I think the map is very novel compared to a website 
that just provides several resources. It makes it more 
interesting and therefore more fun to do (...) It may 
take a couple of minutes to learn how to navigate 
the site, but information on the site is easier to find 
than a google search.” - Junior-level public health 
researcher (expert).
“(…) it is an easy oversight into a complex field.” - 
Junior-level public health researcher (non-expert).

Some participants also referenced plans for future use:

“I am going to use it, even in my teachings.” - Junior-
level clinical and public health researcher (expert).
“I would definitely return to this resource, especially 
when writing grant/scholarship applications!” - 
Junior-level clinical researcher (non-expert)
“(...) all in 1 place, divided up in usable categories to 
make it easy to find exactly what you are looking for. 
I’m bookmarking this page!” - Senior-level clinical 
researcher (non-expert)

Participant feedback identified that there was some room 
for improvement with respect to the layout of the page, 

which led to changes to increase consistency across pages 
on the website.

Discussion
This manuscript describes the development and pilot 
testing of a novel website (www.genderfulresearchworld.
com) intended to consolidate existing sex and gen-
der resources in a playful and interactive way to health 
researchers. The rapid review identified 45 pre-existing 
resources across a range of research phases and top-
ics, relevant to pre-clinical and clinical/public health 
researchers. These results were integrated in a web-
based platform and feasibility testing showed that health 
researchers rated the resource website as applicable, 
usable, and desirable. Qualitative feedback from partici-
pants exhibited an enjoyment of the visual aspects of the 
platform, an intention to revisit the website for future 
use, and provided critical feedback that was integrated 
into a new design iteration, which resulted in the current 
version of the website.

A strength of this research was the pragmatic utiliza-
tion of existing resources, and the development of the 
website by a diverse group of researchers with respect 
to research discipline, expertise, and nationality. This 
allowed for rich discussions of the applicability of this 
work to a variety of contexts, which is reflected in the 
website design and content. The inclusion of stakeholder 
feedback in iterating on the website design is also reflec-
tive of best practices in inclusive design processes, though 
future iterations would benefit from increased diversity 
amongst stakeholders. While a wealth of literature is 
available to support the development and dissemination 
of resources, little is available to guide the construction 
of such a meta-resource. Further work in this area may 
be warranted, particularly given the challenges faced by 
the present authorship team, namely, balancing prag-
matism and completeness, navigating a rapidly chang-
ing landscape of available resources, determining how to 
select and distill available information, and making the 
website accessible and useful to a broad population of 
health researchers. The decision to base the present rapid 
review primarily on two established resources (CIHR 
Institute for Gender and Health and the Gendered Inno-
vations project) was made for pragmatic/feasibility pur-
poses identifying first what resources were available from 
two existing, well-established, and reputable sources that 
were likely to be maintained. This was prioritized as our 
protocol did not involve an evaluation of the quality of 
evidence being included, a decision made to focus on 
knowledge dissemination rather than knowledge genera-
tion. This approach was supplemented by hand search-
ing to fill gaps in resources, however, this approach did 
bias the content towards being heavily representative of 
these two primary resources, and other useful resources 

http://www.genderfulresearchworld.com
http://www.genderfulresearchworld.com
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for integrating sex and gender in research may have been 
overlooked in the process.

Most participants indicated to be interested in access-
ing SGBA + resources related to interpreting and trans-
lating study results, as well as study population and 
determining sample size. These topics require more 
attention in the development of future SGBA + resources. 
Future research may also consider determining more 
specific issues that researchers encounter in applying 
a sex- and gender-based lens to their research during 
these stages; it may be that existing resources related 
to these topics are too general, as considerations vary 
greatly depending on whether the focus is on sex, gen-
der, or both, the domain of science (e.g., basic vs. clini-
cal), and the aim of the study (e.g., whether SGBA + is a 
primary focus) [29–31]. Additionally, while many exist-
ing resources are very practically focused on application 
of SGBA + to research design and analysis, participants 
thoughtfully raised that many of the existing resources 
represent an oversimplification of the complexity of sex 
and gender, and do not always address important and 
nuanced issues related to equity and representation in 
research (e.g., intersectionality, how to conduct research 
with gender-diverse or intersex populations, and how 
to situate SGBA + research findings within systemic and 
structural inequities in health) [4, 10, 32]. There is clearly 
a balance needed between general and field specific 
SGBA + resources, though much of the qualitative feed-
back suggested that the resources available were already 
more extensive and detailed than many participants had 
expected or would desire.

The present sample was reflective of the method of 
study recruitment in that many of the respondents were 
of a similar demographic to the study authors (primar-
ily young women living in Europe), and recruiting within 
researcher’s existing networks may have increased the 
social desirability of responses. The sample was also lim-
ited with respect to representation from pre-clinical/
basic research areas. As such, it is difficult to general-
ize as to whether the website would have received such 
favorable feedback among different target audiences, and 
results are likely more applicable to the clinically focused 
content of the website. However, it was encouraging that 
participants represented a range of career levels and lev-
els of expertise in sex/gender research, allowing investi-
gation the applicability of this resource across the career 
trajectory.

Much of the evaluation was focused on the GRW web-
site itself, however, several insights can be drawn related 
to the broader sex and gender resource design and edu-
cation context. Team assembly and study population/
sample size were two areas where it was more challeng-
ing to find appropriate resources for inclusion in the 
rapid review. While less than a quarter of participants 

expressed an interest in SGBA + resources related to team 
assembly, this may have been reflective of the fact that 
most of our sample was comprised of junior researchers 
who may not have been at the stage of having responsi-
bility for assembling research teams. Conversely, this may 
be an area of health research where less attention is paid 
to the importance of sex and gender, perhaps reflecting 
larger systemic gender biases and meritocracy beliefs [33, 
34].

It is also worth noting that in the short period of time 
between when the rapid review was conducted (Septem-
ber 2021) and when the pilot study launched (December 
2021), one of the resources linked in the webpage had 
already gone inactive. This highlights the challenge of 
such repositories and resources, the need for constant 
updating to reflect active resources and new information 
in a rapidly changing field. While the aim of this proj-
ect was to generate data on user preferences that could 
inform future resource repository development, we have 
recommended to our funders, to whom ownership of 
the platform will be transferred following this pilot proj-
ect, that updating and maintaining the GRW would be a 
worthwhile investment of resources. The results of this 
pilot also suggest that this approach be applied to other 
areas of research where there is a need to increase aware-
ness and consolidate existing resources.

While the case for SGBA + has been made strongly in 
health research, and many resources are available, little 
research has considered the dissemination and gaps in 
existing resources. An existing review by McGregor and 
colleagues [22] found that insufficient data is available for 
evaluating the level of evidence upon SGBA + resources 
are based, and while many resources related to research 
design and methodology exist, not all are publicly avail-
able. The decision to consolidate pre-existing resources 
was made in part in reaction to the siloed nature of such 
resources. Many excellent resources are published in the 
form of peer-reviewed journal articles, which unfortu-
nately often exist behind a paywall, making them inac-
cessible to researchers from low- and middle-income 
countries, as well as the general public [35, 36]. Creat-
ing a repository of open-access resources was intended 
to improve equity in health research, both in the respect 
of advocating for better SGBA + in research, but also 
increasing the ease of access to resources to support this 
more broadly. Additionally, much of the SGBA + research 
in health has centered on specific health problems or 
conditions that are known to have sex differences (e.g., 
cardiology, pain), or where there is a sex/gender-based 
controversy (e.g., the debate on whether sex differences 
exist in brain structure/function, or political debates 
regarding access to gender-affirming care for transgen-
der and gender-diverse people). As such, many resources 
are targeted specifically to researchers working in these 
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areas, an approach that may be too specialized to serve 
as introductory resource for more novel sex/gender 
researchers.

The increased attention to the inclusion of SGBA + in 
health research design and policy will inevitably necessi-
tate many non-experts in sex and gender to find ways of 
integrating this perspective in their work. The intention 
of the Genderful Research World was to ease this pro-
cess by having a one-stop shop for useful resources that 
researchers could access as a starting point, where they 
could select the resource relevant to the research stage/
question they are hoping to address. The interactive and 
playful nature of the website was also intended to pro-
vide a positive, non-threatening experience, that would 
encourage researchers to come back, share, and continue 
to explore the ways they could integrate sex and gender 
into their research.

Conclusions
The present research suggests a utility for a repository 
of resources for integrating sex and gender consider-
ations into research, and that providing a logical, intuitive 
means of cataloguing and navigating such resources is 
critical for usability. Resources related to interpreting and 
translating study results, as well as study population and 
determining sample size were indicated to be of primary 
interest to health researchers. The present study also sug-
gests that providing these resources in an interactive, 
playful way may enhance the experience of the user, par-
ticularly given the high desirability scores by participants. 
Despite the small sample size, participants provided sub-
stantial qualitative feedback for the iterative development 
of the platform and highlighted the critical importance of 
stakeholder partnerships in developing and implement-
ing SGBA + resources.

List of Abbreviations
CIHR-IGH	� Canadian Institutes of Health Research Institute for Gender and 

Health
GRW	� Genderful Research World
NIH	� U.S. National Institutes of Health
SGBA +	� Sex- and Gender-Based Analysis Plus

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12939-023-01899-2.

Supplementary Material 1

Supplementary Material 2

Supplementary Material 3

Supplementary Material 4

Acknowledgements
The authors would like to acknowledge the contributions of Arjen van 
Bochoven for web design support, and the faculty of the ZonMw Gender and 
Health fellowship for input into resource selection and landscape structure.

Authors’ contributions
KEB and IG designed and executed the rapid review protocol. LDS and NV 
designed the GRW platform. JAMS designed the feasibility study protocol 
and JAMS and LDS analyzed and interpreted the survey data of the feasibility 
study. KEB prepared the initial draft of the manuscript. All authors contributed 
to, read, and approved the final manuscript.

Funding
This study was co-funded by ZonMw and Canadian Institutes of Health 
Research Institute for Gender and Health (I/O number 50012360). Both 
institutes were involved in sharing recruitment information for the present 
study to their networks and contributed to some of the materials that were 
incorporated into the GRW website, but did not have a role in the design, 
data analysis, interpretation, or manuscript writing. KEB was supported by 
fellowship funding from the Canadian Child Health Clinician Scientist Program 
during the preparation of this manuscript. She has received honoraria from 
the Journal of Pediatric Psychology for editorial services.

Data Availability
The authors confirm that the data supporting the findings of this study are 
available from the corresponding author (KEB) upon reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval for the feasibility/usability testing was provided by the Vrije 
Universiteit Amsterdam, METc number 2021.0586 (Non-WMO).

Consent for publication
Not Applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Primary and Community Care, Radboud University 
Medical Center, Nijmegen, the Netherlands
2Department of Gastroenterology and Hepatology, Erasmus MC, 
Rotterdam, the Netherlands
3Department of Pediatrics, BC Children’s Hospital Research Institute, 
University of British Columbia, Vancouver, BC, Canada
4Department of Health Sciences, Faculty of Science, Amsterdam Public 
Health Research Institute, Vrije Universiteit Amsterdam, Amsterdam, the 
Netherlands
5Department of Experimental Rheumatology, Radboud University 
Medical Center, Nijmegen, the Netherlands

Received: 20 May 2022 / Accepted: 27 April 2023

References
1.	 Beery AK, Zucker I. Sex bias in neuroscience and biomedical research. Neuro-

sci Biobehav Rev. 2011;35(3):565–72.
2.	 Pinnow E, Sharma P, Parekh A, Gevorkian N, Uhl K. Increasing participation of 

women in early phase clinical trials approved by the FDA. Womens Health 
Issues [Internet]. 2009 Mar [cited 2022 May 6];19(2):89–93. Available from: 
https://pubmed.ncbi.nlm.nih.gov/19272558/.

3.	 Yang Y, Carlin AS, Faustino PJ, Motta MIP, Hamad ML, He R et al. Participation 
of women in clinical trials for new drugs approved by the food and drug 
administration in 2000–2002. J Womens Health (Larchmt) [Internet]. 2009 
Mar 1 [cited 2022 May 6];18(3):303–10. Available from: https://pubmed.ncbi.
nlm.nih.gov/19243271/.

http://dx.doi.org/10.1186/s12939-023-01899-2
http://dx.doi.org/10.1186/s12939-023-01899-2
https://pubmed.ncbi.nlm.nih.gov/19272558/
https://pubmed.ncbi.nlm.nih.gov/19243271/
https://pubmed.ncbi.nlm.nih.gov/19243271/


Page 10 of 10Göttgens et al. International Journal for Equity in Health          (2023) 22:118 

4.	 Heise L, Greene ME, Opper N, Stavropoulou M, Harper C, Nascimento M et al. 
Gender inequality and restrictive gender norms: framing the challenges to 
health. Lancet [Internet]. 2019 Jun 15 [cited 2021 Aug 16];393(10189):2440–
54. Available from: http://www.thelancet.com/article/S014067361930652X/
fulltext.

5.	 European Commission D-G, for R. and I. Gendered innovations 2: How 
inclusive analysis contributes to reserach and innovation: Policy review 
[Internet]. 2020 [cited 2022 May 6]. Available from: https://data.europa.eu/
doi/10.2777/316197.

6.	 Gender-Based Analysis. Plus (GBA+) at CIHR - CIHR [Internet]. [cited 2022 May 
6]. Available from: https://cihr-irsc.gc.ca/e/50968.html.

7.	 NOT-OD-15-102.: Consideration of Sex as a Biological Variable in NIH-funded 
Research [Internet]. [cited 2022 May 6]. Available from: https://grants.nih.gov/
grants/guide/notice-files/not-od-15-102.html.

8.	 Tannenbaum C, Greaves L, Graham ID. Why sex and gender matter in 
implementation research. BMC Med Res Methodol [Internet]. 2016 Dec 27 
[cited 2018 Feb 25];16(1):145. Available from: http://bmcmedresmethodol.
biomedcentral.com/articles/https://doi.org/10.1186/s12874-016-0247-7.

9.	 Tannenbaum C, Ellis RP, Eyssel F, Zou J, Schiebinger L. Sex and gender analysis 
improves science and engineering. Nat 2019 Nov 7;575(7781):137–46.

10.	 Bauer GR. Incorporating intersectionality theory into population health 
research methodology: Challenges and the potential to advance health 
equity. Soc Sci Med [Internet]. 2014 Jun [cited 2018 Feb 26];110:10–7. Avail-
able from: http://www.ncbi.nlm.nih.gov/pubmed/24704889.

11.	 Day S, Mason R, Tannenbaum C, Rochon PA. Essential metrics for assessing 
sex & gender integration in health research proposals involving human 
participants. PLoS One [Internet]. 2017;12(8):1–13. Available from: https://doi.
org/10.1371/journal.pone.0182812.

12.	 Boerner KE, Chambers CT, Gahagan J, Keogh E, Fillingim RB, Mogil JS. 
The conceptual complexity of gender and its relevance to pain. Pain. 
2018;159(11):2137–41.

13.	 Gahagan J, Gray K, Whynacht A. Sex and gender matter in health research: 
addressing health inequities in health research reporting. Int J Equity Health. 
2015;14:12.

14.	 Johnson JL, Greaves L, Repta R. Better science with sex and gender: 
Facilitating the use of a sex and gender-based analysis in health research. 
Int J Equity Health [Internet]. 2009 May 6 [cited 2022 May 6];8(1):1–11. 
Available from: https://equityhealthj.biomedcentral.com/articles/https://doi.
org/10.1186/1475-9276-8-14.

15.	 Williams A, Lyeo JS, Geffros S, Mouriopoulos A. The integration of sex and 
gender considerations in health policymaking: a scoping review. Int J Equity 
Health [Internet]. 2021 Dec 1 [cited 2022 May 6];20(1):1–15. Available from: 
https://equityhealthj.biomedcentral.com/articles/https://doi.org/10.1186/
s12939-021-01411-8.

16.	 Connelly PJ, Azizi Z, Alipour P, Delles C, Pilote L, Raparelli V. The Importance 
of Gender to Understand Sex Differences in Cardiovascular Disease. Can J 
Cardiol [Internet]. 2021 May 1 [cited 2022 May 6];37(5):699–710. Available 
from: http://www.onlinecjc.ca/article/S0828282X21000763/fulltext.

17.	 Mazure CM, Jones DP. Twenty years and still counting: including women as 
participants and studying sex and gender in biomedical research. BMC Wom-
ens Health [Internet]. 2015;15(1):94. Available from: http://www.biomedcen-
tral.com/1472-6874/15/94.

18.	 Kibbe MR, Kapadia MR. Underrepresentation of Women at Academic Medical 
Conferences—“Manels” Must Stop. JAMA Netw Open [Internet]. 2020 Sep 1 
[cited 2022 May 6];3(9):e2018676–e2018676. Available from: https://jamanet-
work.com/journals/jamanetworkopen/fullarticle/2770874.

19.	 Abdellatif W, Ding J, Jalal S, Chopra S, Butler J, Ali IT et al. Leadership Gender 
Disparity within Research-Intensive Medical Schools: A Transcontinental 
Thematic Analysis. J Contin Educ Health Prof [Internet]. 2019 Sep 1 [cited 
2022 May 6];39(4):243–50. Available from: https://journals.lww.com/jcehp/
Fulltext/2019/03940/Leadership_Gender_Disparity_Within.5.aspx.

20.	 Witteman H, Hendricks M, Straus S, Tannenbaum C. Are gender gaps due 
to evaluations of the applicant or the science? A natural experiment at a 
national funding agency. Lancet. 2019;393:531–40.

21.	 Day S, Mason R, Lagosky S, Rochon PA. Integrating and evaluating sex and 
gender in health research. Heal Res Policy Syst [Internet]. 2016 Oct 10 [cited 

2022 May 6];14(1):1–5. Available from: https://health-policy-systems.biomed-
central.com/articles/https://doi.org/10.1186/s12961-016-0147-7.

22.	 McGregor AJ, Hasnain M, Sandberg K, Morrison MF, Berlin M, Trott J. How 
to study the impact of sex and gender in medical research: a review of 
resources. Biol Sex Differ [Internet]. 2016 Oct 14 [cited 2022 May 6];7(Suppl 1). 
Available from: https://pubmed.ncbi.nlm.nih.gov/27785348/.

23.	 Bazzano AN, Yan SD, Martin J, Mulhern E, Brown E, Lafond A et al. Improving 
the reporting of health research involving design: a proposed guideline. BMJ 
Glob Heal [Internet]. 2020 Feb 1 [cited 2022 May 6];5(2):e002248. Available 
from: https://gh.bmj.com/content/5/2/e002248.

24.	 Institute of Gender and Health. - CIHR [Internet]. [cited 2022 May 6]. Available 
from: https://cihr-irsc.gc.ca/e/8673.html.

25.	 Gendered Innovations. | Stanford University [Internet]. [cited 2022 May 6]. 
Available from: https://genderedinnovations.stanford.edu/.

26.	 QUATIC. 2012 [Internet]. [cited 2022 May 9]. Available from: http://2012.
quatic.org/.

27.	 Flottorp SA, Oxman AD, Krause J, Musila NR, Wensing M, Godycki-Cwirko 
M et al. A checklist for identifying determinants of practice: A systematic 
review and synthesis of frameworks and taxonomies of factors that prevent 
or enable improvements in healthcare professional practice. Implement 
Sci [Internet]. 2013 Mar 23 [cited 2022 May 9];8(1):1–11. Available from: 
https://implementationscience.biomedcentral.com/articles/https://doi.
org/10.1186/1748-5908-8-35.

28.	 Fleuren MAH, Paulussen TGWM, Dommelen P, Buuren S, Van. Towards a mea-
surement instrument for determinants of innovations. Int J Qual Heal care J 
Int Soc Qual Heal Care [Internet]. 2014 Oct 1 [cited 2022 May 9];26(5):501–10. 
Available from: https://pubmed.ncbi.nlm.nih.gov/24951511/.

29.	 Rich-Edwards JW, Kaiser UB, Chen GL, Manson JAE, Goldstein JM. Sex and 
gender differences research design for basic, clinical, and population studies: 
essentials for investigators. Endocr Rev. 2018;39(4):424–39.

30.	 Lacasse A, Pagé MG, Choinière M, Dorais M, Vissandjée B, Lore H et al. 
Conducting gender-based analysis of existing databases when self-reported 
gender data are unavailable: the GENDER Index in a working population. Can 
J Public Heal. 2020;(March):155–68.

31.	 Diester CM, Banks ML, Neigh GN, Negus SS. Experimental design and analysis 
for consideration of sex as a biological variable. Neuropsychopharmacology 
[Internet]. 2019 Dec 1 [cited 2022 May 9];44(13):2159. Available from: /pmc/
articles/PMC6897955/.

32.	 Adams N, Pearce R, Veale J, Radix A, Castro D, Sarkar A, et al. Guidance and 
ethical considerations for Undertaking Transgender Health Research and 
institutional review boards adjudicating this research. Transgender Heal. 
2017;2(1):165–75.

33.	 Morley L, Lugg R. Mapping meritocracy: Intersecting gender, poverty and 
higher educational opportunity structures. High Educ Policy [Internet]. 2009 
Feb 27 [cited 2022 May 9];22(1):37–60. Available from: https://link.springer.
com/article/https://doi.org/10.1057/hep.2008.26.

34.	 Nielsen MW. Limits to meritocracy? Gender in academic recruitment and 
promotion processes. Sci Public Policy [Internet]. 2016 Jun 1 [cited 2022 
May 9];43(3):386–99. Available from: https://academic.oup.com/spp/
article/43/3/386/2363449.

35.	 Matheka DM, Nderitu J, Mutonga D, Otiti MI, Siegel K, Demaio AR. Open 
access: academic publishing and its implications for knowledge equity 
in Kenya. Glob Heal 2014 101 [Internet]. 2014 Apr 9 [cited 2022 May 
6];10(1):1–5. Available from: https://link.springer.com/articles/https://doi.
org/10.1186/1744-8603-10-26.

36.	 Day S, Rennie S, Luo D, Tucker JD. Open to the public: Paywalls and the public 
rationale for open access medical research publishing. Res Involv Engagem 
[Internet]. 2020 Feb 28 [cited 2022 May 6];6(1):1–7. Available from: https://
researchinvolvement.biomedcentral.com/articles/https://doi.org/10.1186/
s40900-020-0182-y.

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

http://www.thelancet.com/article/S014067361930652X/fulltext
http://www.thelancet.com/article/S014067361930652X/fulltext
https://data.europa.eu/doi/10.2777/316197
https://data.europa.eu/doi/10.2777/316197
https://cihr-irsc.gc.ca/e/50968.html
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
http://bmcmedresmethodol.biomedcentral.com/articles/
http://bmcmedresmethodol.biomedcentral.com/articles/
http://dx.doi.org/10.1186/s12874-016-0247-7
http://www.ncbi.nlm.nih.gov/pubmed/24704889
http://dx.doi.org/10.1371/journal.pone.0182812
http://dx.doi.org/10.1371/journal.pone.0182812
https://equityhealthj.biomedcentral.com/articles/
http://dx.doi.org/10.1186/1475-9276-8-14
http://dx.doi.org/10.1186/1475-9276-8-14
https://equityhealthj.biomedcentral.com/articles/
http://dx.doi.org/10.1186/s12939-021-01411-8
http://dx.doi.org/10.1186/s12939-021-01411-8
http://www.onlinecjc.ca/article/S0828282X21000763/fulltext
http://www.biomedcentral.com/1472-6874/15/94
http://www.biomedcentral.com/1472-6874/15/94
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2770874
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2770874
https://journals.lww.com/jcehp/Fulltext/2019/03940/Leadership_Gender_Disparity_Within.5.aspx
https://journals.lww.com/jcehp/Fulltext/2019/03940/Leadership_Gender_Disparity_Within.5.aspx
https://health-policy-systems.biomedcentral.com/articles/
https://health-policy-systems.biomedcentral.com/articles/
http://dx.doi.org/10.1186/s12961-016-0147-7
https://pubmed.ncbi.nlm.nih.gov/27785348/
https://gh.bmj.com/content/5/2/e002248
https://cihr-irsc.gc.ca/e/8673.html
https://genderedinnovations.stanford.edu/
http://2012.quatic.org/
http://2012.quatic.org/
https://implementationscience.biomedcentral.com/articles/
http://dx.doi.org/10.1186/1748-5908-8-35
http://dx.doi.org/10.1186/1748-5908-8-35
https://pubmed.ncbi.nlm.nih.gov/24951511/
http://www.pmc/articles/PMC6897955/
http://www.pmc/articles/PMC6897955/
https://link.springer.com/article/
https://link.springer.com/article/
http://dx.doi.org/10.1057/hep.2008.26
https://academic.oup.com/spp/article/43/3/386/2363449
https://academic.oup.com/spp/article/43/3/386/2363449
https://link.springer.com/articles/
http://dx.doi.org/10.1186/1744-8603-10-26
http://dx.doi.org/10.1186/1744-8603-10-26
https://researchinvolvement.biomedcentral.com/articles/
https://researchinvolvement.biomedcentral.com/articles/
http://dx.doi.org/10.1186/s40900-020-0182-y
http://dx.doi.org/10.1186/s40900-020-0182-y

	﻿A genderful research world: rapid review, design, and pilot study of an interactive platform for curated sex and gender health research resources
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Identification of relevant resources: rapid review
	﻿Website development
	﻿Feasibility/usability testing

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


