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Abstract
Background  There is a growing awareness of the need to adequately integrate sex and gender into health-
related research. Although it is widely known that the entangled dimensions sex/gender are not comprehensively 
considered in most studies to date, current publications of conceptual considerations and guidelines often only give 
recommendations for certain stages of the research process and - to the best of our knowledge - there is a lack of a 
detailed guidance that accompanies each step of the entire research process. The interdisciplinary project “Integrating 
gender into environmental health research” (INGER) aimed to fill this gap by developing a comprehensive checklist 
that encourages sex/gender transformative research at all stages of the research process of quantitative health 
research. In the long term this contributes to a more sex/gender-equitable research.

Methods  The checklist builds on current guidelines on sex/gender in health-related research. Starting from 
important key documents, publications from disciplines involved in INGER were collected. Furthermore, we used a 
snowball method to include further relevant titles. The identification of relevant publications was continued until 
saturation was reached. 55 relevant publications published between 2000 and 2021 were identified, assessed, 
summarised and included in the developed checklist. After noticing that most publications did not cover every step 
of the research process and often considered sex/gender in a binary way, the recommendations were modified and 
enriched based on the authors’ expertise to cover every research step and to add further categories to the binary sex/
gender categories.

Results  The checklist comprises 67 items in 15 sections for integrating sex/gender in quantitative health-related 
research and addresses aspects of the whole research process of planning, implementing and analysing quantitative 
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Background
There is a growing awareness of the need to integrate 
sex and gender adequately into health-related research 
[1–5]. For appropriate integration to be successful, the 
definitions of sex and gender, their multidimensional-
ity and their underlying concepts must be known and 
applied correctly [6]. In the concepts currently discussed 
in health-related research, the term sex as a multidimen-
sional biological construct refers to attributes such as 
anatomy, physiology, genes and hormones and is usually 
operationalised as female, male or intersex [2, 5–7]. Gen-
der as a multidimensional social construct refers to roles, 
behaviours, relationships, power relations and other 
aspects that are usually socially associated with certain 
gender identities [2, 6, 7]. Thus, gender does not only act 
on an individual but on a structural and symbolic level 
as well [8] (see glossary). Both the sex-linked biology and 
gender refer to multiple dimensions that are entangled 
but, however, not mutually dependent [2, 9]. The vari-
ety of sex/gender cannot be accurately captured by a 
dichotomous understanding of male/female. Thus, there 
is a need for new approaches that adequately capture this 
complexity of sex/gender and its diversity beyond binary 
categories [3, 9–11]. To highlight the entanglement of 
sex and gender, we use the term sex/gender for a non-
binary category, that has multiple, interwoven biological 
and social dimensions, as it is also conceptualised in the 
embodiment theory [2, 12, 13] (see glossary). An inter-
sectionality perspective, which means considering the 
intersection of sex/gender with other social categories 
(e.g. socioeconomic position, race/ethnicity, sexual ori-
entation) and the associated privileges and oppressions, 
strengthens the consideration of structural causes of 
health inequities such as systems of power and discrimi-
nation processes [2, 14–17] (see glossary).

Sex/gender-equitable research profoundly includes 
the needs of all sex/gender groups throughout the entire 
research process [3] (see glossary). Adopting an inter-
sectionality perspective enables the recognition, reflec-
tion, and consideration of connections and interactions 
of sex/gender with multiple social categories, power 
relations, as well as possible discrimination structures 
and processes and can thus lead to a more sophisticated 

differentiation of sex/gender groups [2, 15, 18]. High-
lighting gendered power relations, norms, roles and ste-
reotypes in research might help to reduce sex/gender 
discrimination and health-related sex/gender differences 
resulting from inequities and structural disadvantage [3].

Not all approaches to include sex/gender into health-
related research are sex/gender-equitable. Differ-
ent approaches and their features and methodological 
requirements can be seen in Fig.  1. A gender-blind 
approach can contribute to unequal treatment of men 
and women, while the gender-differentiated approach 
takes into account sex differences and the gender-sensi-
tive approach additionally considers biological and social 
factors that lead to health-related differences between 
sex/gender groups. However, these three approaches 
cannot remove inequalities between women and men, 
only the fourth sex/gender-transformative approach 
leads to equity of all sex/gender groups. Sex/gender 
transformation aims to address the root causes of sex/
gender inequities and works to change harmful gendered 
power relations, norms, roles and stereotypes [19, 20] 
(see glossary). There may be further approaches to inte-
grate sex/gender in health-related research that are not 
explicitly shown in the figure. When using the framework 
researchers should consider that in practice, extreme or 
mixed forms of the presented approaches may occur.

Objective
Although it is widely known that sex/gender is not com-
prehensively considered in most studies to date [4, 6, 21, 
22], current publications of conceptual considerations 
and guidelines often contain recommendations that refer 
to individual phases of the research process. To the best 
of our knowledge, there is lack of detailed guidance that 
accompanies the adequate consideration of sex/gender 
concerning multidimensionality, variety, embodiment 
and intersectionality in each step of the entire research 
process. So, the aim of this publication is to raise aware-
ness and to provide assistance in form of a checklist that 
encourages sex/gender transformative research at all 
stages of the research process, focussing on quantitative 
health research.

health studies as well as aspects of appropriate language, communication of results to the scientific community and 
the public, and research team composition.

Conclusion  The developed comprehensive checklist goes beyond a binary consideration of sex/gender and thus 
enables sex/gender-transformative research. Although the project INGER focused on environmental health research, 
no aspects that were specific to this research area were identified in the checklist. The resulting comprehensive 
checklist can therefore be used in different quantitative health-related research fields.

Keywords  Sex, Gender, Sex/gender, Multidimensionality, Variety, Embodiment, Intersectional framework, Guideline, 
Checklist, Research process
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Methods
INGER project
This checklist was developed as part of the collabora-
tive research project INGER (“Integrating gender into 
environmental health research”). INGER focuses on 
improving research by integrating sex/gender into envi-
ronmental health research and thus aims to make it 
more sex/gender-equitable (https://www.uni-bremen.
de/en/inger). As part of the project, systematic reviews 
were conducted, which showed that sex/gender has not 
yet been adequately considered in environmental health 
research [23, 24] and Bolte et al. developed a multidi-
mensional sex/gender concept including intersectionality 
[2]. Furthermore, an operationalisation of the developed 
concept was introduced [25] and innovative methods for 
analysing data on sex/gender in population-based envi-
ronmental health studies were implemented [26].

Development process
The checklist presented in this publication builds on 
current guidelines promoting the adequate consider-
ation of sex/gender from an intersectional perspective in 
health-related research. Starting from three important 
key documents “Gendered Innovations” [27], “Gendered 
Innovations 2” [22] and the “SAGER Guidelines” [4], 

further relevant publications were retrieved. Firstly, we 
collected publications that are currently consulted within 
the disciplines involved in INGER (epidemiology, public 
health, gender studies and psychology). Furthermore, we 
used a snowball method by searching for further relevant 
titles in the bibliographies of the publications that were 
already included. Since our checklist was intended to 
refer to current approaches, our selection was limited to 
papers published between 2000 and 2021. We restricted 
our search to documents written in English or German. 
The identification of relevant publications was continued 
until saturation was reached.

55 relevant publications published between 2000 and 
2021 were identified and included in the development 
of this checklist (see supplement). In a first step, rec-
ommendations referring to sex/gender consideration in 
the research process were extracted from these 55 pub-
lications, partly using words close to the original text, 
assigning them to the respective section of all steps of 
the research process as given below. The collection and 
review of the publications was carried out by two mem-
bers of the research team.

Steps of a research process:

 	• background assumptions and theory,

Fig. 1  Conceptual differences of approaches to take sex/gender into account in quantitative health research [Based on the framework of Pederson et al., 
2014, further adapted to epidemiological research]
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 	• scientific evidence base,
 	• research questions and hypotheses,
 	• study design,
 	• study population,
 	• operationalisation of sex/gender,
 	• data collection,
 	• data analyses,
 	• presentation of results,
 	• interpretation/discussion,
 	• publication/dissemination,
 	• research team,
 	• transfer,
 	• science and risk communication,
 	• avoidance of stereotypes and.
 	• language.

In a second step, the contents were summarised in a 
condensed form, as some publications gave the same 
or similar recommendations. As the recommendations 
of previous publications did not cover every step of the 
research process and often considered sex/gender in 
a binary way, we filled this research gap in a third step. 
We modified and enriched the recommendations based 
on the expertise of the researchers of the INGER study 
group, aiming to add further categories to the binary 
sex/gender categories by considering sex/gender from 
an intersectional perspective. We do not claim that the 
developed checklist is complete.

Results
The checklist addresses sex/gender aspects of the whole 
research process of planning, implementing and ana-
lysing quantitative health studies as well as aspects of 
appropriate language, communication of results to the 
scientific community and the public, and composition 
of the research team. It comprises 67 sex/gender related 
items in 15 sections, key points that refer to an intersec-
tional approach to sex/gender were marked (Table 1). A 
glossary provides a compact overview of the most impor-
tant terms (Table 2).

Discussion
So far, sex/gender has not often been comprehen-
sively considered in health-related research, although 
it is known that adequate consideration of sex/gender 
together with potentially interacting social categories 
such as socioeconomic position, race/ethnicity and sex-
ual orientation promotes scientific quality of the results. 
This may help to achieve more equity in health-related 
research in the long term. An adequate consideration of 
sex/gender can ensure that research results and preven-
tion programs apply to all people in terms of sex/gender 
and do not only represent a certain part of society [4, 6, 
21, 22].

The introduced checklist for the incorporation of sex/
gender-related multidimensionality, variety, embodi-
ment and intersectionality into the research process is a 
compilation of recommendations from 55 publications, 
identified from relevant publications of several disci-
plines. Recommendations were not only extracted and 
summarised, but also modified and enriched based on 
the interdisciplinary expertise of the authors in order to 
consider the complexity of sex/gender and go beyond a 
binary understanding.

Based on profound expert knowledge in the disciplines 
epidemiology, public health, and gender studies, and an 
already established collection of pertinent checklists, 
we selected three key documents for further search of 
checklists published in the last years. Instead of a system-
atic literature search in several literature databases with 
specific keywords, we used the snowball method until 
saturation in terms of recommendations given in the 
identified checklists was reached. This approach can be 
a limitation, because relevant literature might have not 
been identified in the development of our checklist. A 
great strength of our checklist is its comprehensiveness 
as it covers all steps of the research process. In this way, 
it represents a comprehensive aid for researchers. But 
at the same time this strength is also a limitation, as our 
aim of developing a comprehensive checklist has resulted 
in the final product being very complex. Thus, the pre-
sented items may not all be self-explanatory. In order to 
adequately use it, it might be necessary to include experts 
from the field of sex/gender research into the whole 
research process or to improve the sex/gender knowledge 
of members of the research team.

Although the INGER project focused on environmen-
tal health research, no aspects that were specific to this 
research area were identified in the checklist. To follow 
the recommendations given for evaluating the current 
scientific evidence base, further approaches of INGER, 
such as the sex/gender-focused systematic reviews [23, 
24] or the newly developed matrix for evaluation of sex/
gender consideration in epidemiologic studies [73], might 
be used.

Conclusion
The developed comprehensive checklist goes beyond a 
binary consideration of sex/gender, includes complex 
dimensions of sex/gender, integrates a comprehensive 
consideration of gender-related power relations and 
thus encourages a sex/gender-transformative research 
approach.
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Glossary
Term Definition
Sex Sex is a multidimensional biological construct that refers to attributes, such as anatomy, physiology, genes, 

and hormones. In spite of the wide variation in the attributes that constitute sex, it is usually operationalised 
as female or male (or intersex).
[2, 6, 7, 74]

Gender Gender is a multidimensional social construct that refers to roles, behaviours, relationships, relative power, 
and other aspects that are usually socially associated with certain gender identities. It does not only act on 
an individual but on a structural and symbolic level as well:
The individual level refers to how a person defines their own gender identity.
The structural level describes how social relations are organised in terms of sex/gender in a certain group 
of people or the society as whole. These include, for example, the gendered division of labour and the exis-
tence of certain roles and norms that dictate what is generally considered appropriate for particular genders.
The symbolic level reflects the process of ascribing gendered ideas to observations of the lived and inani-
mate environment, for instance the ascription of a gender and the characteristics associated with it to a car 
or natural phenomenon
[2, 6–8]

Sex/gender Sex and gender interact and are entangled. Therefore, they should not be considered separately. The term 
sex/gender stresses out this entanglement of the biological and social dimensions.
[12, 13]

Sex/gender-equitable The focus is on meeting the needs of all sex/genders, whether they are the same or different. Sex/Gender-
equitable research highlights gendered power relations, norms and roles, contributing to the dismantling of 
sex/gender stereotypes, discrimination and unjust and avoidable sex/gender differences due to inequality 
and structural disadvantage. The implementation of sex/gender-equitable research therefore has a sex/
gender-transformative effect.
[3]

Sex/gender-transformative A sex/gender-transformative approach promotes critical awareness of gendered power relations, norms and 
roles and highlights the effects of harmful and unjust power relations. In a next step, the sex/gender-trans-
formative approach aims to address the root causes of sex/gender inequalities and works to change harmful 
gendered power relations, norms and roles. It demonstrates the advantages of changing harmful and unjust 
power relations with regard to health and social effects.
[19, 20]

Multidimensionality Sex and gender were each developed as concepts with several different dimensions. Sex refers to the bio-
logical characteristics for reproduction and to the embodied biological expression of gender. In the case of 
gender, the basis for the different dimensions are the individual, the structural and the symbolic levels.
[2, 8, 9]

Variety Sex/Gender cannot be adequately captured by a dichotomous understanding of male/female, as there is 
a wide variety in the attributes that constitutes both sex (as a biological construct that refers to genes, hor-
mones, physiology, organs and anatomy) and gender (as a social construct that is culture-based, historically 
specific and therefore constantly changing).
[2, 5, 47]

Embodiment The term “embodiment” was defined by Krieger as “how we literally incorporate, biologically, the material 
and social world in which we live” (Krieger, 2005:352). Biological and social factors of sex/gender influence 
each other and therefore cannot be considered separately. To highlight this entanglement, as it is also con-
ceptualised in embodiment theory, the term “sex/gender” could be used.
[2, 9, 13, 75]

Intersectionality Intersectionality is a theoretical framework that refers to the intersections of multiple social categories, 
power relations and processes of discrimination that are entangled with each other. The framework states 
that an individual is made up of many social positions and processes that interact with each other creating 
individual experiences that go beyond the mere addition of the single effects of these positions. Sex/Gender 
should therefore not be considered in isolation from other social identities. Instead, the heterogeneity within 
the sex/gender categories that is based on, for example, socioeconomic position, race/ethnicity, and/or 
sexual orientation should be taken into account.
Intersectionality has its roots in black feminist scholarship with one of its most prominent representatives 
being Kimberlé Crenshaw. In the 1990s, she coined the term with her work on the marginalization of Black 
women.
[2, 15, 16, 18]

Table 2  Glossary of the most important terms
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