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Sex and gender: what are they?
The terms ‘sex’ and ‘gender’ are of great relevance in the field of health
research. They are sometimes used interchangeably in scientific contexts
even though they hold very distinct meanings, which can negatively affect
the outcome of the research.

The term ‘sex’ is used in reference to all that is biological, such as the
difference in chromosomes, hormones, and other anatomical and
physiological attributes between female and male humans and other living
organisms. 

‘Gender’ on the other hand refers to the values, norms, roles and
responsibilities traditionally assigned to women, men, and gender minorities
by their respective societies. These socially-constructed gender differences
can often lead to gender inequalities, presented in the form of a myriad of
disparities in power and resources between individuals of different genders.

What are preclinical studies?
Before medicinal products can be tested on human research participants,
they must go through what is referred to as a ‘preclinical’ research stage.
Thus, preclinical studies refer to all the biomedical research conducted prior
to considering the involvement of human candidates. There are two types of
preclinical studies; in-vivo, referring to conducting the research in a living
organism, and in-vitro, which refers to conducting experiments on
microorganisms, biological molecules, or cells outside of a living organism. 

Let’s take the example of HIV-preventive vaginal microbicides to illustrate
the difference. 

In-vitro: the researcher could test the activity of the microbicide on
the viral viability of HIV in a vaginal epithelial cell culture.

In-vivo: the researcher would apply the vaginal microbicide to a
macaque or a rabbit, for instance, to detect possible adverse effects
of the microbicide before testing it on humans.
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Why sex and gender in preclinical studies?
There is a large body of literature to support the relevance of sex and
gender aspects to health research. Sex and gender differences affect the
way in which individuals perceive and experience health and healthcare.
Therefore, by accounting for it, we ensure that the different needs and
experiences of women, men, and gender-diverse individuals are considered
and reported. This, in turn, increases the credibility, validity, and
generalizability of the research. 

Historically speaking, there has often been a systematic exclusion of female
samples in preclinical research, which has resulted in negative implications
for drug development for women. For instance, women’s drug processing
can differ from men’s, on the basis of their different body fat percentages,
hormones, kidney size, and heart rhythm, all of which can substantially
affect drug absorption, distribution, metabolism, and elimination, which, in
turn, could translate into different adverse effects (1). 

The majority of scientists and researchers attribute their exclusion of female
samples to the elevated costs of incorporating samples of both sexes and to
their claim that the hormonal variations in female animals, cells, or tissues
could skew the findings of the research (2). However, these justifications
were proven to be unsound.
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Including samples of both sexes involves a higher economic burden. 
Researchers may use a half-male, half-female sample rather than doubling
the sample size. Even in studies where sample size has to be incremented to
account for the extra sex-related variables being analyzed, the increase is
still slight and is outweighed by the economic- and health-related benefits of
sex-sensitive preclinical research (2). 

Hormonal fluctuations of female animals will negatively affect the study. 
A meta-analysis comparing male and female mice’s hormonal variance and its
effect on research proved that there are no significant differences between
the two (3). 

Consideration of gender is not pertinent in preclinical studies.
Research shows that the different attitudes of female and male researchers
when it comes to handling animals of different sexes can often affect the
outcome of the study (4). Also, gendered norms and expectations on female
and male researchers' responsibilities in biomedical research can affect how
they plan, conduct and disseminate preclinical research.
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How can I evaluate the consideration of sex
and gender in preclinical studies?
Researchers have numerous opportunities to integrate sex and gender
approaches throughout all the stages of research, including the literature
review, study design, analysis, and reporting. 

It is noteworthy that even though gender may not always
be pertinent in terms of the study population, it should
always be considered and mainstreamed when it comes to
research governance, communication, dissemination,
exploitation, and translation.

However, let’s first see some examples of preclinical research where sex and
gender as study variables may not always be relevant:

Pathogens cultivated in-vitro or in an acellular matter such as isolated
protein molecules
 
 
Biomedical devices tested in an acellular environment

The following framework dissects different parts of a research protocol and
shows you how to assess the researchers’ integration of sex and gender into
its key parts. The Sex and Gender Analysis Framework for the Evaluation of
Preclinical Research is partly based on the Canadian Institutes of Health
Research's Key considerations for the appropriate integration of sex and gender
in research and Ritz et al's First steps for integrating sex and gender
considerations into basic experimental biomedical research (5,6). 
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Check out our Framework for the Ethical
Evaluation of Research Protocols from a
Sex and Gender Perspective during the

COVID-19 Pandemic and Other Epidemics

here

https://1529b568-0adb-41d2-b703-789c79f44f28.filesusr.com/ugd/a4c356_cf8107bccc424f68a6e62ab9932751c5.pdf
https://1529b568-0adb-41d2-b703-789c79f44f28.filesusr.com/ugd/a4c356_cf8107bccc424f68a6e62ab9932751c5.pdf


Do the researchers explain how sex and gender are relevant to the study topic?
Are the terms ‘sex’ and ‘gender’ used appropriately without confusion or conflation?
Do the researchers explain the sex- and gender-based differences with regard to
the disease, health issues, mechanism, or phenomenon of interest?
Are single-sex studies (e.g. female or male mice only) well-justified? 
Do the research questions, objectives, and hypotheses include both female and
male specimens?
Do the research questions, objectives, and hypotheses take into account the sex
and gender-based differences and/or knowledge gaps encountered during the
literature review phase?
Does the research question aim to uncover and explain sex differences and
similarities concerning the study topic?
Do the researchers reflect on the potential effect of their gendered norms,
relations, values and expectations during the implementation of the study conduct?
Do the objectives include identifying and exploring sex-specific pathways with
regard to the disease of interest?

The Sex and Gender Analysis Framework
for the Evaluation of Preclinical Research

 
                 Evaluating the background and justification
Considering sex and gender will allow the researchers to familiarize
themselves with what has already been discovered in their field of study
with regard to sex and gender and how other researchers before them took
into consideration sex- and gender-related variables in their study design. 

The following questions may be asked:

1.
2.
3.

4.
5.

6.

7.

8.

9.

Dearth of evidence of sex-specific differences concerning the
phenomena under study in the scientific literature may simply be
the effect of  research being carried out in single-sex samples.
Therefore, researchers should be encouraged to question and
challenge the lack of sex-specific disparities when there is not
enough data to back it up.
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The Sex and Gender Analysis Framework
for the Evaluation of Preclinical Research

 
You are reading a protocol and come across the following:

 
Previous studies on morphine tolerance have demonstrated that
both genders undergo equal suppression in the microglial cells.
Therefore, this research will only include tissues from male mice.
Should evidence point towards gender differences in that respect,
the inclusion of samples from female mice will be considered.

How would you appraise this passage using the guidelines in Step 1? 
In your appraisal, you may notice the following:

The authors misused the term ‘gender’. Said differences are strictly biological
and should therefore be linked to ‘sex’. 

The justification of their single-sex study seems scientifically sound unless you
judge their bibliographic references concerning the sex-specific morphine
tolerance in the microglia insufficient.
 

Head and neck squamous cell carcinoma accounts for over 300,000
annual deaths worldwide. While some chemotherapy candidates and
radiotherapy regimens have proven effective. No potential
treatment regimen has shown over 40% effectiveness. Some in-vitro
studies have shown that cold argon plasma (CAP) is a promising
anti-cancer candidate. However, more preclinical studies are needed
to determine the efficacy of CAP as a therapeutic agent for head
and neck squamous cell carcinoma. This research aims to explore
the effects of CAP on cell motility, viability, apoptotic activation in
squamous cell carcinoma cells in pigtailed macaque (Macaca
nemestrina).
 

In your appraisal, you may notice the following:

The authors did not present epidemiological data on the disease in a sex-
disaggregated manner.

The authors did not present any sex-specific findings concerning other
preclinical studies exploring the efficacy of CAP.
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Does the research team include at least one person with a background in sex and
gender in biomedical studies?
Do the researchers explicitly identify the sex of the cells, tissues or non-human
animals included in the research?
Do the researchers detail the procedures they plan to implement to account and
control hormonal fluctuations of female and male laboratory animals?
Are the differences with respect to the experimental intervention based on the sex
of the animal, cells, or tissues (e.g. dosing differences) described?
Do the sample size calculations allow for a sex-disaggregated analysis with an
adequate statistical power?
Do the researchers state that even if sex-specific negative/null findings emerge
they will be reported?
For studies including steroid hormone cell culture media such as estrogen, do the
researchers consider how the hormones interact with female and male cells?
Do the researchers describe their plan to carry out a sex-based analysis?
For single-sex studies, are the implications of not including female and male
animals, tissues, or cells clearly explained and justified? 
Do the researchers mention that they plan to disclose the sex of the cells, tissues,
or non-human animals in all communication and dissemination materials?

The Sex and Gender Analysis Framework
for the Evaluation of Preclinical Research

 
                  Evaluating the methodology
Taking sex and gender into account will allow the researchers to not only
present the findings in a sex-disaggregated manner, but will also facilitate
the application of sex- and gender-based analysis, enabling them to
contribute to the identification of potential healthcare innovations that
equitably benefit the women, men, and gender minorities of the population. 

The following questions may be asked:

1.

2.

3.

4.

5.

6.

7.

8.
9.

10.

Some researchers underestimate the influence of sex-specific attributes
when it comes to the effects of steroid hormone cell culture media on the
cultivated female and male cells. For instance, studies show that male
bone marrow-derived mesenchymal stem cells (MSC) demonstrated
higher sensitivity levels to estradiol than female MSCs. Such studies show
that the in-vitro hormonal media can have a sex-specific influence on
cells and may, if not accounted for, compromise the validity and
applicability of cell culture studies. This is especially true for male cells
grown in estrogenic media, as they are exposed to a "non-physiologic"
environment (7, 8, 9).

NoteNote
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The Sex and Gender Analysis Framework
for the Evaluation of Preclinical Research

 
   You are reading a protocol and come across the following:
 

The research team will explore the differences in the number
of vasopressin*-releasing cells encountered between BCL-2*-
expressing wild-type mice and knockout mice. All of the
animals to be used in this study will undergo a gonadectomy
and will be injected with testosterone. 30 days following the
injection, the brains of the animals will go through an in-situ
hybridization for the purpose of vasopressin-releasing cell-
identification and the subsequent detection of associations
between that and the overexpression of BCL-2.

How would you appraise this passage using the guidelines in Step 2? 
In your appraisal, you may notice the following:

The protocol neglects any mentions of sex-related aspects (e.g. the sex of
the mice).
 
The researchers do not discuss how they plan to account for the hormonal
status of female mice, if any. 
 
The researchers do not disclose how hormonal variability between female
and male mice will be adequately taken into account and whether or not it
could influence the results.
 
The researchers do not mention any plans of conducting a sex-
disaggregated analysis of the correlation between vasopressin-releasing
cells and the overexpression of BCL-2 in each of the two mouse models.

*Vasopressin: antidiuretic hormone.
*BCL-2: an anti-cell death factor.

7

PracticePractice
exerciseexercise



Do the researchers describe how they plan to ensure that the communication and
dissemination of their findings are carried out in such a way that equitably targets
women, men, and gender-diverse individuals?
Does the knowledge translation plan, if any, show that contextual gender-specific
barriers to knowledge acquisition have been identified and that the knowledge
translation interventions will be tailored accordingly? 
Do the researchers explain how their knowledge translation plan will include tools
and resources to measure how that women, men, and gender-diverse people
assimilate and benefit from the evidence generated by their research? 
Are the women, men and gender-diverse research team members equitably involved
in the monitoring, surveillance, quality control, evaluation and dissemination of the
research?

The Sex and Gender Analysis Framework
for the Evaluation of Preclinical Research

 
                  Evaluating the research governance and ethics
Ethics committees are in a strategic position to ensure that scientific
production is of a high ethical impact that could potentially increase the
quality of life of the women, men, and gender-diverse people in the
population in an equitable manner. Ethics committees are also responsible
for protecting the human rights and wellbeing not only of the research
participants but also of the research personnel. 

The following questions may be asked:

1.

2.

3.

4.

Some researchers prefer to opt for a gender-blind knowledge
translation plan. However, a gender-blind approach doesn’t
acknowledge the various gender-specific norms, values, roles,
responsibilities, and access to power and resources that affect
knowledge understanding, use, benefit and retention, as well as
the health outcomes for women, men, and gender minorities.
Research translation plans should consider the different social
determinants of health (e.g. gender, sexual orientation, skin
colour, religion, ethnicity) and how they interact with sex and
gender and, in turn, influence the health of individuals and
populations.

NoteNote
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The Sex and Gender Analysis Framework
for the Evaluation of Preclinical Research

 
    You are reading a protocol and come across the following:
 

The findings of the research will be published in the form of an
open-access scientific article in a peer-review journal. In
addition, a meeting with a group of neurologists will be held to
discuss the results and their future implications for the field of
neurology and Alzheimer’s management.

How would you appraise this passage using the guidelines in Step 3? 
In your appraisal, you may notice the following:

The researchers do not include how they plan to communicate their findings to the
general public nor to Alzheimer’s patients and caregivers. When designing their
communication plan, researchers should present data on Alzheimer's prevalence in a
sex-disaggregated manner and consider tackling the gender-specific differences that
make women significantly more vulnerable to the disease (10). 
 
The researchers aim to target neurologists in their translation of the findings,
however, they neglect to mention how the information will, in a gender-sensitive
manner, reach non-clinical Alzheimer’s caregivers, nurses, geriatric specialists, and
social workers, the vast majority of whom are women (11). 
 
The researchers do not explain what kind of strategy they will adopt to make sure
that the findings equitably reach and serve the women, men, and gender-minorities
of the general population. 
 
If the research were only conducted on male animals, it should be publicly disclosed,
should this research continue to its clinical stages, that there is no preclinical
information on the adverse effects of this therapeutic intervention in female
animals.
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Final recommendations for ethics committees
For a greater contribution to impeding sex- and gender-blindness in
preclinical research, ethics committees could:

 
Encourage their members to participate in sex and gender trainings in
biomedical research.
 
Ensure that at least one member of the ethics committee is a trained
gender expert.
 
Request all researchers submitting a protocol to answer the following
question: "How does your research intend to consider sex and
gender?"
 
Adapt your ‘Researcher's Guide’ to include recommendations on how
to integrate sex and gender considerations through all the phases of
the biomedical and preclinical research process.
 
Develop tools and checklists to systematically evaluate the
researchers' consideration of sex and gender in biomedical and
preclinical research protocols.
 
Encourage participation in networking events and activities to stay
up-to-date on the sex- and gender-related advancements in
preclinical research methodology.
 
Organize advocacy activities to increase awareness around the
relevance of sex and gender aspects in preclinical research by the
scientific community.
 
Produce communication outputs targeting the general public that
shed light on the ethics committees' efforts to ensure the
representation of female animals, cells, and tissues in preclinical
research.
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For more information:
www.bcawaethics.com
bca-wa-ethics@unizar.es

 
Check out more on the Gender Mainstreaming Secretariat here.

Consider gender-representation in their composition.

Establish gender-sensitive recruitment, budgeting, procurement and

administrative procedures.

Incorporate a gender lens in protocol evaluation activities.

Support the incorporation of gendered perspectives in health and social

research.

Promote sex and gender approaches in data collection and analysis.

Develop gender-sensitive educational and professional development programs.

Develop and facilitate gender equality training programs.

Design and implement gender equality plans.

This Guide is a product of the BCA-WA-ETHICS Gender
Mainstreaming Secretariat

 

The Gender Mainstreaming Secretariat is a virtual help desk at the service of all

National Ethics Committees (NECs) and Institutional Review Boards (IRBs) in West

Africa. Its purpose is to promote that all NECs and IRBs develop or improve their

regulations, guidelines and standard operating procedures to:

T h i s  G u i d e  w a s  a u t h o r e d  b y  F A R A H  N A B I L ,  B C A - W A - E T H I C S  P r o j e c t  M a n a g e r ,

U n i v e r s i d a d  d e  Z a r a g o z a  ( S p a i n ) .  

T h e  p r o d u c t i o n  o f  t h i s  G u i d e  w a s  s u p e r v i s e d  b y   G U I L L E R M O  Z .  M A R T Í N E Z - P É R E Z ,

B C A - W A - E T H I C S  C o o r d i n a t o r ,  U n i v e r s i d a d  d e  Z a r a g o z a  ( S p a i n ) .

T h i s  G u i d e  w a s  p e e r - r e v i e w e d  b y  M A R Í A  G O N Z Á L E Z  H I N J O S ,  C o m i t é  d e  É t i c a  d e  l a
I n v e s t i g a c i ó n  d e  l a  C o m u n i d a d  A u t ó n o m a  d e  A r a g ó n  ( S p a i n ) ,   D A N I E L A  F U S C O ,  B e r n h a r d
N o c h t  I n s t i t u t e  f o r  T r o p i c a l  M e d i c i n e  ( G e r m a n y ) ,  a n d  C R I S T I N A  M U Ñ O Z ,  T h e  B a r c e l o n a
I n s t i t u t e  f o r  G l o b a l  H e a l t h  ( S p a i n ) .

This document is a component of BCA-WA-
ETHICS, a project of the EDCTP2 programme,
supported by the European Union (grant
number CSA2018ERC-2314)

An initiative of: Funded by:

Any ethics committee representative in West Africa may contact
the Gender Mainstreaming Secretariat at any time to request advice

and technical support in any of the areas listed above. 
Technical services are provided free of charge.

http://bcawaethics.com/
https://1529b568-0adb-41d2-b703-789c79f44f28.filesusr.com/ugd/a4c356_8610d10f42ea4622bda63216ad38b7cf.pdf

