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Despite evidence that sex and 

gender matter to health 

outcomes, data and analysis 

related to sex and gender are 

frequently absent in 

systematic reviews. 

Description of the Problem 

 

Three strategic approaches have been taken for gender equality in research over the 

past several decades: 

1. "Fix the Numbers of Women" which focuses on increasing women's 

participation. 

2. "Fix the Institutions" which promotes gender equality in careers through 

structural change in research organisations. 

3. "Fix the Knowledge" which stimulates excellence in science and technology 

by integrating sex and gender analysis into research (Schiebinger, 2008).  

 

This research synthesis addresses the third approach of ‘fixing the knowledge’. It is 

focused on health research because 

it is an area where sex-gender 

differences as determinants of 

outcomes are most extensively 

evidenced. However, similar 

knowledge that shows important 

differences between the needs of 

women and men is emerging for 

other fields, for example climate 

change mitigation, energy and transport. These areas will be covered in future 

reports. 

 

The quality of knowledge and of research outcomes for women and men often differs 

to the disadvantage of women. The understanding of sex and gender has been under 

critical scrutiny. This extends the longstanding development of gender studies, 

focused on social aspects of meanings ascribed to what is male and what is female, 

and biological research in natural and medical sciences.  

 

The question of how sex-gender impacts on research and innovation process, and 

quality of outcomes for women and men, has increasingly driven the concern that 

improvements are needed in science practice (Schiebinger, 2008; GenSET, 2010).  

 

Peer review used for the assessment of scientific excellence has not prevented 

gender bias in research. Life science and medical research has often gathered more 

data from males and men (Buitnedijk et al., 2011), than from females and women, 
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and many studies excluded females and women completely. A review of sex bias in 

research on mammals in 10 biological fields showed male bias in 8 disciplines. 

Single-sex studies of male animals outnumber those of females 5.5 to 1. Studies of 

both sexes frequently fail to analyse results by sex. In effect our understanding of 

female biology is compromised by these deficiencies (Beery & Zucker, 2011). Despite 

evidence that sex and gender matter to health outcomes, data and analysis related 

to sex and gender are frequently absent in systematic reviews, raising concerns 

about the quality and applicability of meta-analytical reviews (Runnels et al., 2014). 

 

There has been an increasing interest in how introducing a sex and gender 

dimension into research content, not only bodes well for higher quality science, but 

also acts as a catalyst for innovation – i.e. by stimulating new areas of research and 

their application. 

 

 

Recent and New Insights from Research 

 

Gendering science, technology and innovation systems 

 

Over the last decade, commentators have focused on the consequences of 

excluding women from research (as researchers and as subjects) and how this has 

affected scientific knowledge (Schiebinger, 2008). In 2010, the GenSET science 

leaders panel analysed gender and sex bias in basic research and found that 

medical treatments for women are less evidence-based than for men and asked that 

editors of peer-reviewed journals, medical and others, should require analysis of sex 

and gender effects when selecting papers for publication (Buitendijk et al., 2011). 

 

The evidence of the impact of gender bias in research on quality led to the European 

Commission’s new commitment to improve the situation within Horizon 2020. Staff 

from the Commission, potential applicants, the Helsinki Group, National Contact 

Points (NCPs), as well as expert evaluators and other actors involved in the 

implementation of Horizon 2020, were issued advice on how gender equality issues 

should be integrated at each stage of the research cycle: from programming through 

implementation, monitoring and programme evaluation (EC, 2014:1). 
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Three objectives underpin the Commission’s activities on gender equality in Horizon 

2020 (H2020): 1) fostering gender balance in Horizon 2020 research teams; 2) 

ensuring gender balance in decision-making; 3) integrating gender-sex analysis into 

research and innovation content (EC, 2014:2). Another novelty of H2020 is promotion 

of cross cutting impacts of gender by highlighting the relevance of gender as a 

determinant of quality of results in over 20% of the Call for proposals (programme for 

2014-2015) – it was 2% in FP7.  

 

A further novelty of Horizon 2020 is the inclusion of gender training among the 

eligible costs of an action. The aim is to help researchers to further develop and 

share gender expertise in relation to the funded project. This also applies to 

commission staff for systematic training for those involved in the drafting and the 

implementation of work programmes. Another novelty is the adoption of gender in 

H2020 as a cross cutting issue (EC, 2014:2). 

 

An early evaluation of proposals submitted to Horizon 2020 in 2014 showed a much 

greater response to addressing gender considerations in the calls that flagged 

gender as a relevant topic. This evaluation also concluded that much “more needs to 

be done” in the next phases of H2020 programme (EC, 2015:1).  

 

However, early draft working documents scoping the next phase of Horizon 2020 by 

various expert groups published in the autumn of 2014 raised concerns that gender 

may slip from the policy attention radar. Gender was missing in almost all thematic 

descriptions for 2016-17 at that point. For instance, in the nine pages of the priorities 

listed for Health, gender was mentioned only once and this was very briefly (Pollitzer, 

2015). These omissions were corrected in the later stages, producing again around 

20% of calls for proposals with gender flagged as a relevant consideration. 

 

Sex and gender in research content and methods 

 

There is a growing body of persuasive evidence showing sex-gender differences in 

health and the importance of identifying differential effects of interventions for men 

and women. Yet, to whom the research evidence does or does not apply, with regard 

to sex-gender, is often insufficiently answered. A major meta-analysis of brain 

structure research has concluded that “the majority of the regions displaying sex 

differences also show structural differences between typically developing individuals 

and individuals with neuropsychiatric conditions such as autism, depression, ADHD” 
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We should avoid any attempt 

to stigmatise gender-atypical 

individuals 

(Ruigrok et al., 2014). Although a number of gender-sensitive Public Health Policies 

have been developed and implemented in the last two decades, research on impact 

and efficiency of such approaches, and on risk factor control and management is 

very scarce, and there is a lack of critical discussion on methodology of gender 

sensitised interventions (Hawkes & Kent, 2013).  

 

Autism spectrum conditions have 

been hypothesised to be an 

exaggeration of normal male low-

empathising and high-systemising 

behaviours. Profiling blood serum 

from adult subjects with Asperger’s syndrome (AS) led to identification of distinct sex-

specific biomarker fingerprints for male and female subjects. Males with AS showed 

altered levels of 24 biomarkers. In contrast, AS females showed altered levels of 17 

biomarkers including growth factors and hormones such as androgens, growth 

hormone and insulin-related molecules. The finding of elevated testosterone in AS 

females confirmed predictions from the ‘extreme male brain’ and androgen theories 

of autism spectrum conditions. Sex is therefore an essential criterion in 

understanding the etiology and development of autism spectrum conditions (Lai et al, 

2015). 

 

Recent consensus is that individuals with an atypical male or female phenotype are 

to be considered to have a "disorder of sexual development". The goal is to eliminate 

previous terminology that included the terms intersex, hermaphrodite or pseudo-

hermaphrodite. However, the teaching of embryology, and particularly teaching about 

the development of the reproductive system, still has not made the change to the 

new terminology. If those who teach embryology to health-care professionals remain 

unaware of the controversies associated with the old terminology and continue to use 

it, they will perpetuate a nomenclature that can be destructive. Any terminology must 

be used carefully to avoid dehumanising the individual to a disease or a medical 

state. We should be able to state clearly the variations in morphology that exist, 

attend to the immediate health of the individual and avoid any attempt to stigmatise 

gender-atypical individuals (Marino, 2010). 

 

A good example of how sex and gender impact on health outcomes is provided in the 

field of tissue transplantation. The sex and gender of donors and recipients is 

involved in the entire process, including organ donation and transplant surgery. 
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Females are more likely to donate their organs and are less willing than males to 

accept transplant surgery. In general, sex mismatch is not advantageous to 

transplant outcome, as evidenced by many aspects of biological investigations and 

sex-gender issues should be considered to improve graft survival in clinical practice. 

(Ge at al, 2013). 

 

Biomedical research makes great use of systematic reviews, which rely on the 

completeness of the information provided in individual studies. If sex-gender 

considerations are missing, even if relevant, this will affect the quality of meta-

analysis. Chochrane is a world-leading organisation overviewing the quality of 

systematic reviews. It has recently issued sex-gender analysis briefing notes to 

assist systematic reviewers in ensuring the applicability of research evidence, with 

the goal of improved health outcomes for diverse populations (Doull et al, 2014). 

 

In medicine, where research evidence of unequal disease related dynamics for 

women and men are commonplace, the significance and benefits of gender-sensitive 

medicine are being gradually recognised. These efforts have been led in Europe by 

the Institute of Gender in Medicine, founded as an interdisciplinary Centre in the year 

2003 and converted into an independent Institute at Charité, Universitaetsmedizin 

Berlin in 2007 under the leadership of Vera Reigitz-Zagrosek.   

 

In 2013, the Gender in Medicine Institute started a new project, EUGenMed to 

develop an innovative roadmap for implementation of Sex and Gender (S&G) in 

biomedicine and health research. This will improve the treatment of major chronic 

diseases such as infarction, heart failure, diabetes, rheumatic disease, etc. in women 

and men, and promote new research in these areas.  

 

Five out of 25 analysed countries in Europe have 10 or more full gender study 

programmes at different levels (BA and Masters) (Lipinsky et al., 2015). The 

institutionalisation of gender studies can be viewed as an indication of gender 

knowledge, gender expertise and competence (ibid). This can provide important tools 

and specific stimulus for integrating the gender dimension into research content in a 

wide variety of research fields – particularly for interdisciplinary research projects. 

Mainstreaming gender throughout various degree programmes and into researcher 

training is a prerequisite for the elimination of gender bias in science knowledge 

making (GenSET, 2010). 
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Since 2012, the EU-Stanford University funded project, Gendered Innovations, has 

been developing systematic sex-gender analysis methodologies involving case 

studies covering several different research areas, not just medicine, with 

explanations of terminology and study design checklists (Schiebinger et al., 2011-

2015). This body of knowledge is a key learning resource for applicants to Horizon 

2020, which identifies the role of gender in the programme as consisting of three 

things: improved participation of women in scientific roles; integration of sex-gender 

analysis into project design and research content; and mainstreaming considerations 

of sex-gender across all relevant topics (EC, 2014). 

 

 

Implications for Policy 

 

Many published studies did not analyse, or report, their data stratified by sex 

although there is a strong correlation between sex and the incidence, prevalence, 

age at onset, symptoms and severity of a disease, as well as the reaction to drugs. In 

the metabolomics studies, metabolite concentration profiles and genomic data have 

been shown to provide sources of predictive biomarkers to indicate the presence or 

severity of a disease depending on gender, which can transform health economics of 

diseases linked to metabolic processes such as diabetes and Alzheimer’s 

(Mittelstrass et al, 2011). 

 

The analyses provided by the pharmaceutical industry to regulatory authorities often 

do not present safety and efficacy data by sex. Novartis has started a gender-

medicine project called MetaGeM, which includes nine observational studies 

sponsored by Novartis Farma, Italy; conducted in Italy between 2002 and 2013 in a 

range of different clinical areas. The MetaGeM project aims to analyse and describe 

by means of post hoc analyses and meta-analyses, clinical outcomes, therapeutic 

approaches, and safety data of these studies, by sex (Colombo et al, 2014).  

 

There is consensus amongst various stakeholders (e.g. journal editors, research 

funders and policy-makers) that the consideration of sex and gender in research is 

not only essential for scientific rigour but also for informed decision-making, for 

reduction of harm and for addressing inequities in health outcomes. The National 

Institutes of Health unveiled policies to ensure that pre-clinical research funded by 

the US National Institutes of Health considers females and males (Clayton & Collins, 

2014).  
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The consideration of sex and 

gender in research is not only 

essential for scientific rigour 

but also for informed decision-

making 

 

In recent years the Research Council of Norway has introduced gender perspectives 

in research as a mandatory criterion in the assessment of grant applications. For 

many years the Norwegian Research Council has worked to promote gender equality 

in research, and encouraged research that incorporates gender perspectives and 

produces fundamental knowledge about gender. The new policy requires that all 

programmes and initiatives must specifically assess what the gender dimension 

means for their particular knowledge field. The aim is to enhance the overall quality 

of research (Hallén, 2014).  

 

The Irish Research Council’s new strategy for 2013-2020 (IRC, 2013) requires all 

applicants to demonstrate that they 

have given full consideration to 

whether there is a potential sex 

and/or gender dimension in their 

proposed research. In 2013, the 

Council hosted workshops with 

international gender experts on how 

to identify whether a sex and/or 

gender dimension was relevant and, if so, how to fully integrate sex-gender analysis 

into the design, implementation, evaluation and dissemination of the research.  

 

The first Gender Summit in 2011 included a session for science editors. The 

conclusions of this session was that we need guidance for medical journals on the 

reporting and analysis of results by gender, and we should encourage all those 

involved in the management of journals, in all disciplines, to ensure that women are 

properly represented on editorial boards and among the peer review community. A 

call for the European Medicines Agency was also issued to license drugs only when 

the data fully cover the effects in women (Heidari & Marsh, 2012).  

 

Analysis of the impact of a requirement introduced in December 2010, that all 

applicants to the Canadian Institutes of Health Research indicate whether their 

research designs accounted for sex or gender, showed that biomedical researchers 

were least likely to report accounting for sex and gender. These disparities represent 

opportunities for policy intervention by health research funders (Johnson et al., 

2014). 

 



9 

Bibliography 

 

Baccini, A., Barabesi, L., Cioni, M., & Pisani, C. (2014). Crossing the hurdle: the 
determinants of individual scientific performance, Scientometrics, December 2014, 
Vol. 101, No. 3, pp. 2035-2062.  

 

Bedi, G., Van Dam, N. T., & Munafo, M. (2012). Gender inequality in awarded 
research grants, The Lancet, Vol. 380, No. 9840, pp. 474.  

 

Beery, A. K. & Zucker, I. (2011). Sex bias in neuroscience and biomedical research, 
Neuroscience and Biobehavioral Reviews, Vol. 35, No. 3, pp. 565-72.  

 

Buitendijk, S., Corda, D., Flodström, A., Holdcroft, A., Hunter, J., Pollitzer, E., Rees, 
T., Rice, C., Schiebinger, L., Schraudner, M., Sjørup, K. & Tarrach, R. (2011). 
Promoting women in science and medicine, The Lancet, Vol. 377, No. 9768, pp. 811.  

 

Clayton, J. & Collins, F. (2014). US National Institutes of Health to balance Sex in 
Cell and Animal Studies, Nature, Vol. 509, pp. 282–283.  

 

Colombo, D., Bellia G., Vasellatti, D., Zagni, E., Sgarbi, S. & Rizzoli, S. (2014). A 
gender-medicine post hoc analysis (MetaGeM) project to test sex differences in 
previous observational studies in different diseases: methodology, Open Access 
Journal of Clinical Trials, Vol. 6, pp. 111-116.  

 

Cochrane Musculoskeletal Group (2014). Briefing Note Addressing sex and gender 
in systematic reviews. Retrieved from 
http://equity.cochrane.org/sites/equity.cochrane.org/files/uploads/KTBriefingNote_MS
KFINAL.pdf 

 

Doull, M., Runnels V., Tudiver S., & Boscoe, M. (2011). Sex and gender in systematic 
reviews: Planning Tool. Retrieved from 
http://equity.cochrane.org/sites/equity.cochrane.org/files/uploads/SRTool_PlanningVe
rsionSHORTFINAL.pdf 

 

Doull, M., Welch, V., Puil, L., Runnels, V., Coen, S., Shea, B., O’Neill, J., Borkhoff, C., 
Tudiver, S. & Boscoe, M. (2014). Development and Evaluation of ‘Briefing Notes’ as a 
Novel Knowledge Translation Tool to Aid the Implementation of Sex/Gender Analysis 



10 

in Systematic Reviews: A Pilot Study, PLoS ONE, Vol. 9, No. 11: e110786. 
doi:10.1371/journal.pone.0110786 

 

European Commission (EC) (2012). Annual Report on the ERC Activities, 
Luxembourg, Publications Office of the European Union.  

 

European Commission (EC) (2013a). Gendered Innovations: How Gender Analysis 
Contributes to Research, Luxembourg, Publications Office of the European Union.  

 

European Commission (EC) (2013b). She Figures 2012. Gender in Research and 
Innovation, Luxembourg, Publications Office of the European Union.  

 

European Commission (EC) (2014). Guidance on Gender Equality in Horizon 2020, 
V1, February 2014.  

 

European Commission (EC) (2015). Horizon 2020 – Work Programme Lessons and 
Preparations for 2016/17. 

 

Ge, F., Huang, T., Yuan, S., Zhou, Y. & Gong, W. (2013). Gender issues in solid 
organ donation and transplantation, Ann Transplant 2013, Vol. 18, pp. 508-514.  

 

GenSET (2010). Recommendations for Action on the Gender Dimension in Science, 
London, Portia.  

 

Goh, A. (2012). A literature review of the gender-differentiated impacts of climate 
change on women’s and men’s assets and well-being in developing countries, CAPRi 
Working Paper No. 106, Washington, DC, International Food Policy Research 
Institute.  

 

Gray, M. & Jones, A. (2007). Connecting gender and economic competitiveness: 
lessons from Cambridge's high-tech regional economy, Environment and Planning, 
Vol. 39, pp. 417-436.  

 

Grünberg, L. (2011). From Gender Studies to Gender in Studies: Case Studies on 
Gender-Inclusive Curriculum in Higher Education, Bucharest, UNESCO-CEPES.  

 



11 

Harding, S. (1991). Whose Science? Whose Knowledge?, Milton Keynes, Open 
University Press. 

 

Hallén, A. (2014). Interview with Arvid Hallén, Director General of the Research 
Council of Norway, New Policy for Gender Balance and Gender Perspectives in 
Research, The Research Council of Norway.  

 

Hawkes, S. & Kent, B. (2013). Gender and Global Health: Evidence, Policy and 
Inconvenient Truths, The Lancet, Vol. 381, pp. 1783-87.  

 

Heidari, S. & Marsh, J. (2012). Gender issues in science publications, European 
Science Editing, February 2012, Vol. 38, No.1, pp. 13.  

 

Irish Research Council (IRC) (2013). Gender Strategy and Action Plan, Ensuring 
excellence and maximising creativity and innovation in Irish Research.  

 

Johnson, J., Sharman, Z., Vissandjée, B. & Stewart, D. (2014). Does a Change in 
Health Research Funding Policy Related to the Integration of Sex and Gender Have 
an Impact?, PLOS ONE, Vol. 9, No. 6: e99900.doi:10.1371/journal.pone.0099900. 

 

Lai, M.-C., Lombardo, M. V., Auyeung, B., Chakrabarti, B. & Baron-Cohen, S. (2015). 
Sex/gender differences and autism: setting the scene for future research, Journal of 
the American Academy of Child and Adolescent Psychiatry, Vol. 54, No.1. pp. 11–24. 

 

Lipinsky, A., Ahlzweig, G., Steinweg, N. & Getz, L. (2015). GenPORT: Analysis of 
Policy Environments, D4.1.  

 

Marino, T. A. (2010). Embryology and disorders of sexual development, Perspectives 
in Biology and Medicine, Vol. 53, No. 4, pp. 481-90. doi: 10.1353/pbm.2010.0015. 

 

Merton, R. (1968). The Matthew Effect in Science, Science, Vol. 159, No. 3810, pp. 
56–63. 

 

Merton, R. (1988). The Matthew Effect in Science, II: Cumulative advantage and the 
symbolism of intellectual property, ISIS 79, pp. 606–623. 

 



12 

Mittelstrass, K., Ried, J. S., Yu, Z., Krumsiek, J., Gieger, C., Prehn, C. et al. (2011). 
Discovery of Sexual Dimorphisms in Metabolic and Genetic Biomarkers, PLoS 
Genet, Vol. 7, No. 8: e1002215. doi:10.1371/journal.pgen.1002215. 

 

OECD (2015). PISA 2012 results: The ABC of Gender Equality in Education: 
Aptitude, Behaviour, Confidence, Paris, OECD Publications.  

 

Pollitzer, E. (2011). genSET: Promoting Consensus and Integrated Action on Gender 
Issues in Science, Nordicom-Information, Vol. 33, No. 1-2, pp. 51-55. 

 

Pollitzer, E. (2014). A-Z Guide Why Gender Matters in Research and Innovation: 
Focus on Horizon 2020. Retrieved from http://www.gendersummit-
toolbox.dvin.eu/2nd-a-z-guide-why-gender-matters-in-research-and-innovation-focus-
on-horizon-2020/ 

 

Pollitzer, E. (2015). Pulling down the walls of gender inequality, International 
Innovation. Retrieved from 
http://digimag.internationalinnovation.com//launch.aspx?eid=af600a28-7db4-4b4d-
b902-4e474c03e641 

 

Rossiter, M. W. (1993). The Matthew Matilda effect in science, Social Studies of 
Science, Vol. 23, pp. 325-341.  

 

Ruigrok, A. N. V., Salimi-Khorshidi, G., Lai, M.-C. et al. (2014). A meta-analysis of sex 
differences in human brain structure, Neuroscience and Biobehavioral Reviews, Vol. 
39, pp. 34-50. 

 

Runnels, V., Tudive, S., Doull, M., & Boscoe, M. (2014). The challenges of including 
sex/gender analysis in systematic reviews: a qualitative survey, Systematic Reviews 
2014, Vol. 3, No. 33. 

 

Schiebinger, L. (2008). Gendered Innovations in Science and Engineering, Stanford, 
Stanford University Press.  

 

Schiebinger, L., Klinge, I., Sánchez de Madariaga, I., Schraudner, M., & Stefanick, M. 
(Eds.) (2011-2015). Gendered Innovations in Science, Health & Medicine, 
Engineering and Environment. Retrieved from 
http://ec.europa.eu/research/gendered-innovations/ 



13 

 

Schwarz, E., Guest, P. C., Rahmoune, H., Wang, L., Levin, Y., Ingudomnukul, E., 
Ruta, L., Kent, L., Spain, M., Baron-Cohen, S. & Bahn, S. (2011). Sex-specific serum 
biomarker patterns in adults with Asperger’s syndrome, Molecular Psychiatry, Vol. 16, 
12 pp. 1213-1220.  

 

Wood, J. (1994). Gendered Media: The Influence of Media on Views of Gender, in J. 
T. Wood, Gendered Lives: Communication, Gender, and Culture, Chapter 9, pp. 231-
244.  

 

Vinkenburg, C., Herschberg, C., Connolly, S. & Fuchs, S. (2014). Capturing 
gendered career paths of ERC grantees and applicants: Promoting sustainable 
excellence in research careers, 4th Gender Summit, 2014, Brussels. 

 

 

 

 



14 

Note: The present document gives a brief overview of recent research findings 
regarding Gender in Research Content and Knowledge Production. Further research 
syntheses on (1) Education and Training, (2) Academic and Science Careers, (3) 
Institutional Practices and Processes, (5) Agenda Setting, Policy and 
Implementation, and (6) Histories and Futures are available at www.genderportal.eu 

An up to date version of the bibliography and further relevant resources can be 
found at the following address:  
 
http://www.genderportal.eu/tags/research-synthesis-4-gender-research-content-and-
knowledge-production 
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