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Status of overseas research funding agencies: summary of interview results

For research proposals, both MRC and CIHR require a detailed description of if and how the consideration of SABV is
included (and reason not, if using single sex/gender). To ensure the researchers properly understand the purpose of
considering SABV and incorporate it into their studies, FAs are encouraged to actively provide relevant information
and knowledge. Additionally, it is recommended that external reviewers too receive appropriate training in this area.

* Both MRC and CIHR require researchers to describe if and how the study considers SABV in their
research proposals (also reasons not, if using single sex/gender)
Current Status < While this requirement is part of the fundamental principles applied to all medical research in MRC, CIHR
of Sex/Gender applies this principle to all research areas and further provides detailed requirements across four
Consideration domains: biomedical, clinical, health service, and population health
* CIHR places greater emphasis on the consideration of SABV by incorporating them into the
evaluation criteria

Key . * MRC provides specific resources for researchers, including materials that outline the requirements for
Findi Policy . . : : : . o
Indings integrating SABV in experimental design as part of planning guidelines
development : : - . i
dA » CIHR offers comprehensive guidance and guidelines for all stakeholders and requires mandatory training
and Awareness for both applicants and reviewers

* When establishing policies, FAs must pay attention to the varying degree of considerations of SABV
required depending on the research phase or disease areas

» Since FAs need to ensure the purpose of the consideration of SABV is correctly understood and integrated
in research, CIHR and MRC actively provide educational resources for all relevant stakeholders
involved in research, including researchers and external reviewers

Challenges and
Issues

To ensure the purpose of the consideration of SABV is correctly understood and integrated into
research, FAs are encouraged to proactively provide researchers information and know-hows.
Regarding support for researchers, it is recommended that FAs consider not only the establishment of
Possible actions FAs grant schemes to cover additional costs needed to integrate SABV but also the provision of

could take: appropriate support (e.g., educational support). At the call for proposals and application stages,
opportunities should be provided for researchers to reflect on the considerations of SABV by asking
them to describe the state of integration of SABV within their research plans. Additionally, it is recommended
that external reviewers receive appropriate training to evaluate these aspects.
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Status of overseas biobanks: summary of interview results

Neither of the banks are currently taking measures to support the consideration of SABV(sex as a biological variable).
However, the increasing use of sex-matched approaches in in vitro experiments and the improvement in the types and
guality of research samples and experimental methods due to technological advancements indicate the necessity for
FAs to monitor and update the criteria for the review of research proposal for cell-based research as needed.

Key Findings

Position of biobanks

7y

SR ATCC

related
consideratio 5
ns in
biobanks ‘thiobank

Recent trends

Possible actions FAs

could take

UK Biobank records both the data of sex and gender of the participants

Neither of the banks actively participate in the consideration of SABV, and the degree of SABV
consideration in research is left to the researchers

There is an increase of experiments using both sexes as well as demands for more complex cell
models among researchers

Biobanks are merely the providers of samples and data; hence, researchers are left to decide how
to use the data and whether to consider SABV

Although information of sex of cultured cells are mostly included in catalogs and specifications, it is not
an independent criteria that can be used for filtering

Regarding the consideration of SABV, there are no specific efforts such as matching both sexes in
frequently used samples and disease models

Distinguishes sex and gender and records both data separately

» UK Biobank follows the NHS guidance; from defining sex and gender to confirming the risk of
pregnancy in all participants regardless of gender, they collect samples as per guidance

Provides information of both sex and gender, and sets them up as independent search criteria

available for data analysis

Sex differences have been found in cells

In recent years, in vitro experiments using cells of both sexes have been increasing

Advances in technology have made it possible to construct more precise and complex cell models, and
the demand for these cell models has also increased

Neither biobank has made any active efforts to consider sex differences. However, as the number
of sex-matched experiments has increased and research samples and experimental methods
have improved, it is recommended that the FAs update the review criteria for research proposals
on a case-by-case basis in light of the fact that the consideration of SABV will become more prevalent
in the future.
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Status of overseas journals: summary of interview results

It was found that some researchers publishing in established journals struggle to incorporate SABV into their research
design and that the consideration of SABV is yet to be fully acknowledged within all researchers. Given that FAs are
in the position to lead the consideration of SABV, it is recommended that they actively disseminate the knowledge and
know-hows to incorporate SABV into research.

« Some researchers (including experts) * Reason® Lack of knowledge regarding methodology
SABV confuse the definitions of sex and gender [ * Reason@ Difiicully and penetrance of SABV/differs
L ot - Do not fully comprehend iournal by research phase and disease area(e.g., sex is clearly
O_ _O u y O_ prenend journa defined in basic and preclinical research thereby it is
among policies/guidelines easier to consider SABV compared to clinical research)
researchers + Some struggle to incorporate SABV into + Reason® Lack of resources(samples, funds,
their study design manpower, etc.)
. o * Ways of input to researchers as a whole
N5y Policy * Journals adopt/adapt to SAGER guidelines > Presentation of guidelines and checklists
BRI formulation but only recommend compliance > Description on websites and publication of joint
and » As for communication of their policies, they statements
communication communicate to researchers as a whole and \7/ CO”OLU_Ct set”;'”?rz_ ual .
in iournals P « Ways of input to individual researchers
: LIt » Comments and feedbacks from editors/reviewers

* There is alack of industry-wide consistency in the content of the policies, causing confusion
Challenges of among researchers
journal policies Journal policies are less impactful than those of FAs (given that FAs provide stronger incentives
for researchers to comply with their policies)

Being aware that FAs are in the position to lead SABV consideration, it is recommended that FAs
actively provide information and knowledge regarding SABV policies. In addition, it is necessary to
thoroughly identify challenges that may arise among researchers when following the policy, as well
as identify the degree of difficulty and penetration of the consideration of SABV by research
phase/disease area and adjust the screening criteria of research proposals by phase/area.

Possible actions FAs

could take
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Awareness among researchers: summary of the survey results

The level of understanding and penetration of the necessity to consider SABV among Japanese researchers is
lagging. In addition, there is a gap between the level of understanding towards the necessity to consider SABV (ideal)
and the actual consideration taken in place (reality). Given that a lack of prerequisite knowledge may lead to a
misunderstanding of how to integrate SABV into research, it is essential to raise awareness and present the
appropriate way to consider SABV in research.

Japanese researchers show less understanding Among Japanese researchers, the degree of
towards the necessity to consider SABV penetration of the integration of SABV varies by

compared to overseas researchers specialty.
The percentage of respondents who consider SABV in each aspect Compared with overseas researchers, the degree of
of experimental design, paper writing, peer review, etc., is smaller understanding towards the consideration of SABV and the
among domestic researchers than among overseas researchers. status of considerations varies among researchers in Japan

by research phase (Clinical, non-clinical, etc.) and R&D field
(Pharmaceuticals, medical devices, etc.).
There is acommon gap between the degree of

. . . Some Japanese researchers have
n understanding of the necessity to consider

misconceptions regarding the integration of
SABV in research, which may be due to the
lack of prerequisite knowledge

SABYV (ideal) and the actual consideration
taken in place (reality) among researchers in
Japan and overseas

Ideal Reality There are some researchers From Japanese researchers, there were open-ended comments
who understand the such as "consideration of SABV impairs the freedom of research”
i necessity of considering and “examining both males and females in animal experiments
R integrate . . . ”
corthink SABY . SABV SABV but have not put it into violates the 3R principle. o N
necessary” considerations in ractice. This suggests that a lack or variation in prerequisite knowledge
research p . . .
84 67% and information among researchers could potentially lead to

This trend was observed

, researchers’ misconception that the consideration of SABV leads
both in Japan and overseas.

to increased cost, extra steps, and additional samples.

The key challenges are eliminating misconceptions of considering SABV among researchers and reducing the
hurdles that arise when integrating SABV into research. Future actions of FAs include stressing on the aim to
improve the quality of science by considering SABV and disseminating appropriate knowledge of how to integrate
SABV into research design as well as providing monetary and/or educational support.
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https://www.ukri.org/who-we-are/mrc/our-policies-and-standards/embedding-diversity-in-research-design/community-resources-to-support-diversity-and-inclusion-in-research/
https://www.ukri.org/who-we-are/mrc/our-policies-and-standards/embedding-diversity-in-research-design/community-resources-to-support-diversity-and-inclusion-in-research/
https://www.ukri.org/who-we-are/mrc/our-policies-and-standards/embedding-diversity-in-research-design/community-resources-to-support-diversity-and-inclusion-in-research/
https://www.ukri.org/who-we-are/mrc/our-policies-and-standards/embedding-diversity-in-research-design/community-resources-to-support-diversity-and-inclusion-in-research/
https://www.ukri.org/who-we-are/mrc/our-policies-and-standards/embedding-diversity-in-research-design/community-resources-to-support-diversity-and-inclusion-in-research/
https://www.rssleicesterresources.org.uk/edi-toolkit
https://resources.researchanimaltraining.com/workflows/sex-inclusive-research-framework
https://resources.researchanimaltraining.com/workflows/sex-inclusive-research-framework
https://resources.researchanimaltraining.com/workflows/sex-inclusive-research-framework
https://resources.researchanimaltraining.com/workflows/sex-inclusive-research-framework
https://resources.researchanimaltraining.com/workflows/sex-inclusive-research-framework
https://eda.nc3rs.org.uk/
https://eda.nc3rs.org.uk/
https://www.dfg.de/en/basics-topics/developments-within-the-research-system/diversity-dimensions#:~:text=Diversity%20as%20a%20criterion%20in,life%20situation%20or%20social%20status
https://www.dfg.de/en/basics-topics/developments-within-the-research-system/diversity-dimensions#:~:text=Diversity%20as%20a%20criterion%20in,life%20situation%20or%20social%20status
https://www.dfg.de/en/basics-topics/developments-within-the-research-system/diversity-dimensions#:~:text=Diversity%20as%20a%20criterion%20in,life%20situation%20or%20social%20status
https://www.dfg.de/en/basics-topics/developments-within-the-research-system/diversity-dimensions#:~:text=Diversity%20as%20a%20criterion%20in,life%20situation%20or%20social%20status
https://www.dfg.de/en/basics-topics/developments-within-the-research-system/diversity-dimensions#:~:text=Diversity%20as%20a%20criterion%20in,life%20situation%20or%20social%20status
https://nc3rs.org.uk/arrive-guidelines
https://nc3rs.org.uk/arrive-guidelines
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https://cihr-irsc.gc.ca/e/49347.html
https://cihr-irsc.gc.ca/e/49958.html
https://cihr-irsc.gc.ca/e/49958.html
https://cihr-irsc.gc.ca/e/49958.html
https://cihr-irsc.gc.ca/e/49958.html
https://cihr-irsc.gc.ca/e/49957.html
https://cihr-irsc.gc.ca/e/49957.html
https://cihr-irsc.gc.ca/e/49957.html
https://cihr-irsc.gc.ca/e/49957.html
https://www.cihr.gc.ca/e/49629.html
https://www.cihr.gc.ca/e/49629.html
https://cihr-irsc.gc.ca/e/50836.html
https://cihr-irsc.gc.ca/e/50836.html
https://cihr-irsc.gc.ca/e/50836.html
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https://cihr-irsc.gc.ca/e/50559.html
https://cihr-irsc.gc.ca/e/50559.html
https://grants.nih.gov/grants/peer/guidelines_general/SABV_Decision_Tree_for_Reviewers.pdf
https://grants.nih.gov/grants/peer/guidelines_general/SABV_Decision_Tree_for_Reviewers.pdf
https://cihr-irsc.gc.ca/e/50835.html
https://cihr-irsc.gc.ca/e/50835.html
https://cihr-irsc.gc.ca/e/50835.html
https://cihr-irsc.gc.ca/e/50835.html
https://cihr-irsc.gc.ca/e/50835.html
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https://cihr-irsc.gc.ca/e/50003.html
https://cihr-irsc.gc.ca/e/50003.html
https://cihr-irsc.gc.ca/e/50003.html
https://cihr-irsc.gc.ca/e/8677.html#a1
https://open.library.ubc.ca/cIRcle/collections/ubccommunityandpartnerspublicati/52387/items/1.0132678
https://open.library.ubc.ca/cIRcle/collections/ubccommunityandpartnerspublicati/52387/items/1.0132678
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OPINION - Volume 40, Issue 11, P1284-1298, November 2022
Se(XY) matters: the importance of incorporating sex in
microphysiological models

Sonya Kouthouridis T - Eleanor Robson ' - Alicia Hartung -2 - Sandeep Raha &34 & - Boyang Zhang & 12 &
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»  Highlights
@
c
= There is a bias towards male cells and animal models in preclinical research which can lead to increased risk to
2 female participants in clinical trials. Incorporating sex-specific functions into microphysiological models will allow
(_% the assessment of sexually dimorphic cell and organ function, disease, and drug response at the preclinical
stage.

Techniques for incorporating sex in microphysiological models include the selection of cell sex, the modeling of
sexually dimorphic organ structures, the addition of hormones in culture, the modeling of reproductive organs
and their inclusion in body-on-a-chip systems.

Advances in cell culture, microfluidics, and biofabrication are required to incorporate sex-specific features to
organoid, organ-on-a-chip, and body-on-a-chip systems.
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Female mice liberated for inclusion in
neuroscience and biomedical research
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Female rats are not more variable than male rats: a
meta-analysis of neuroscience studies
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HiE8 : European Commission, (2020), Gendered Innovations 2: How Inclusive Analysis Contributes to Research and Innovation.

ANALYSING SEX @ E—
Py + Gender may play a role in all studies « Consider how to invalve diverse groups of research
E— involving human (Tannenbaum et al, 2019). subjects/end-users at various steps in the project

« Sexmay play a role in all studies « Sexmay serve as a direct explanatory = Perform literature searches with life-cycle to ensure inclusive solutions
invalving human or non-human animals. factor or act as a potential modulator adequate terms for *gender” and "sex” - Consider which method (qualitative and quantitative)

« Perform a literature review to identify for associations between other factors; (Oertelt-Prigione et al., 2010). are suited for examining the gender dimensions of
how sex may be of relevance to your drawing a causal diagram helps make « Consider the project's relevance ina relevance to your project
study (Moerman et al, 2009). m’*v‘rg:?mﬂﬁﬂfﬁzg’g'm relation to different gender identities, + In quantitative research, calculate appropriate

+ Consider whether sex is a covarlate, (see eg. ey et al, ) norms, and relations., sample sizes for gender comparisons (Sell, 2017).
confounder, or explanatory variable. cn ?‘W‘me"'a‘ studies, co'.'sld?rfac"o‘”al = Consider relevant factors = When measuring gender in survey research, ensure

. designs to reduce the sample size required intersecting with gender (age, tha . has been - Iy validated i

« Consider the relevance of sex-related for sex-based comparisans (Buch et al <ocio-economic Statls, etrnic"rty o). it your mwmgrvt psychometrically val in
characteristics (e.g. genetic, physiological, 2017, Miller et al, 2019). g - ElC) the target and 1998).
homonal, anthropometric, biomechanical, . Consider how sex should be + Reflect upon your own gender « Inspect your analytical concepts, categories, and
injury thresholds, levels of pain tolerance, onsider i sedSTx data collecti assumptions in relation to the project. theoretical models for misguided or stereotypical
etc) (Tannenbaum et al, 2019). m mvsinl;)g icaLcr?mrnmﬂ « Consider what opportunities may be assumptions,

+ Consider how sex-related factors interact anthrapomelric, or biomechanical missed as a resuit of failing to analyse « Consider the risk of stereotypical or excluding
with gender, ethnicity, age, aspects (Tannenbaum et al, 2019). gender and itersecting factors. relevant groups.
socioeconomic status, lifestyle, etc. + Inlongitudinal research, consider how

« Consider what opportunities have been reproductive history may influence the
missed in the past as a result of failing cohort under investigation; e.g. will data.
to analyse sex. acquisition be impacted if females get * Oollect dita across

pregnant during the study? IDENTIFY gj;*g;ﬂ::ﬁ;j‘“
e B

ANALYSING SEX ANALYSING GENDER T ﬁ@fﬁggﬁdu:

enhances all phases of research nE:;s::: enhances all phases of research RESEARCH « In survey research,

the two-step
| Report sample | approach to collect

« Report the sex of your characteristics by Ei::vta;z hgirlh '

subjects, even in gender, sex, and COLLECT
" " . 7 ) sex (Deutsch etal,
single-sex studies. « Consider how to collect relevance intersecting DATA 2013). Ensure that

. Repott the sex information on intersex variables. al particinants
distribution of cells, subjects and hermaphradite + Report how information feel safe disclosing
animals and humans. animals. on gender identity was their gender

+ Report how information = Include adequate samples of obtained identity.
on sex was obtained. fEI'BLES and males and, where + Disaggregate reported + Ensure equal access

- Disaggregate reported Examine Leeg:r;mﬁ?; rd\ﬁerent ":‘xf by sex and + Conduct analyses of relevant factors related to for “’“’_‘:je";’“mm and
results by sex. overlaps between and variations confiqurations. gender. gender norms, gender identity and gender gender-d

qui . 4 i individuals. Is
n f diffe . . Report all results relations (Nielsen et al, 2020). -

+ Ensure that sex within groups of diflerent sexes « Record information on factors that it tive, and oversampling
variations are properly (see, e, Maney et al, 2016). intersect with sex (eg. age, posi NIE negative, a . When using existing data (qm;der(u\.mra\. or needad to eneure
visualised in the tables, « Consider the source of any sex life-style, sacioeconamic status). neonclusive. nstitutional contents in which the data were that a sufficient
figures, and conclusions. difference observed, including the role .+ In experiments. consider how + Ensure that gender generated for potentials gender biases. number of gender-

+ Avoid overemphasising of environmental, genetic, hormonal, the x of the researcher ma variations are properly = Examine similarities between groups (ie. men, women, dverse individuals
sex differences, Are or anthropometric factors. impact research outeomes v in tall:ile§. figures, and and gender-diverse individuals) and variations within participate in the
observed sex differences - When examining sex differences, (Chapman et al, 2018). conelisians. groups (Hyde, 2005). study? (Vaughan,
of practical significance? adjust for possible intersecting and . Insurvey research, ons + Avoid overemphasizing = Examine how observed differences between wornen, 2017).

(Maney et al, 2016; confounding factors (eg. age). b o'.ntwgegnder chould nat be gender differences, Are men and gender-diverse individuals relate to gender - Consider how gender
Ribbon et al, 2014). Overlooking confounding factors may used as a proxy for birth sex “}e xewled va_natnns? noms and relations. relations between

+ Report all results: result in overemphasising sex differences. + In product and systems desi ?Nd.psm ?Olsg' hcance! - Examine how observed gender differences vary researches and
positive, negative, and = Inlongitudinal studies, examine how da; collection erflxst ccrside?-" o . by factors such as age, ethnicity, socioeconomic participants may
inconclusive. observed sex variations evalve over time. anthropometic,biomechanical : §m$$LﬂE the status. ":F;ﬁ:dﬂm ﬂlﬁ Ig?atsmm

« Consider following the « Analyse how observed sex differences and physiological factors that quidelines (Heidar et + Inlongitudnal studies, examine how observed gender etal, 2018).
SAGER publication may vary by factors such as age, vary by sex (Tannenbaum et al. 2016). variations evolve over time,
quidelines (Heidar| et al, 2016). ethnicity, socloeconomic status. al, 2019; Jingwen et al, 2012). + In qualitative analysis, consider how gender nomns,

—_—e Emmmmm— ] —_— identities and relations intersect to shape people’s
—e experiences, opportunities and practices, —e
I
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