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Why does it matter?
Dimensions Values/Goals

Ideology • (Health) Equity
• Remove health inequalities
• Social justice
• Fight discrimination
• Support fundamental rights

Outcomes • Health promotion for women and men 
• Better quality of life

Practice • Transdisciplinary teams  working on intersectional issues 

Empowerment • Support informed choice
• Offer tools for behavioural change
• Acceptance of people’s lifestyle choices

Economy • Achieve effectiveness
• Reduce costs through improvement of measures

Policy • Set reasonable goals for health based on differentiated 
analysis
• Maintenance of current state can be a target

Oertelt-Prigione, J Womens Health, 2017



Definitions and priorities

Every cell has a sex, every body has a gender

SABV – sex as a biological variable
The gender dimension



Why do we need the gender dimension?

H 2020: “…improve the scientific quality and societal relevance of the 
produced knowledge, technology and/or innovation”

IGH : „...improving the rigor, reproducibility and generalizability of 
science. It’s about excellence…“

NIH : “….enhance reproducibility through rigor and transparency and 
increase the knowledge base….“

• Reproducibility
• Excellence
• Societal value



Gene



About sex and gender in healthcare
Content and context

Content

Context
• Gender balance in 

research teams
• Gender balance in 

decision making

• Gender and sex 
analysis in 
research and 
innovation



Gender and sex analysis in research and 
innovation

Content

Context



Sex and gender - terminology

Source: Oertelt-Prigione S.
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Fish EN, Nat Rev Immunol, 2008
Charchar FJ, The Lancet, 2012

Sex differences: genes

Role of the X chromosome
in immunology Role of the Y chromosome

in cardiology



Prendergast BJ, Neurosci Biobehav Rev, 2014
Fish EN, Nature Rev Immunol, 2008

Emanuele MA, NIAAA Publications, 2003

Sex differences: hormones



Oertelt-Prigione S, Autoimm Rev, 2012

Sex differences: hormones and disease



Mesuring gender: 
a concept from the social sciences in medicine

Four dimensions:
- Identity
- Role
- Relationships
- Institutional

Being vs Doing



Mesuring gender identity: 
a concept from the social sciences in medicine

Bem SL, J Consult Clin Psych, 1974



Mesuring gender: 
a concept from the social sciences in medicine

(1) primary earner in the household, 
(2) personal income, 
(3) numbers of hours per week spent doing housework, 
(4) status of primary person responsible for doing housework, 
(5) level of stress at home, 
(6) Bem Sex Role Inventory masculinity score, and 
(7) Bem Sex Role Inventory femininity score. 

The gender-related score represents the probability (between 0% and 
100%) for each patient to be a “woman”. The lower the reported 
score, the more the patient reported characteristics traditionally 
ascribed to men and the higher the score, the more the patient 
reported characteristics ascribed to being a woman. Intermediate 
scores represent patients with an equivalent level of characteristics 
traditionally ascribed to women and men.

Norris CM, J Womens Health, 2017



Of the first 100 Google images about „heart attack“ 4 are women....

Gendered perception of disease....



Potential consequences



Consequences of ignoring sex differences I:
Reduced reproducibility

Sorge RE, Nat Methods, 2014

We found that exposure of mice and rats to male but not female

experimenters produces pain inhibition. Male-related stimuli induced a

robust physiological stress response that results in stress-induced

analgesia. This effect could be replicated with T-shirts worn by men,

bedding material from gonadally intact and unfamiliar male mammals, and

presentation of compounds secreted from the human axilla.

Experimenter sex can thus affect apparent baseline responses in behavioral

testing.



•Diagnosis in women with bladder cancer and haematuria is more likely delayed because
attribuited to cystitis

•Although women refer more symptoms of asthma, they are less likely diagnosed. In girls
wheezing is less common than in boys

•Men are diagnosed later with osteoporosis and autoimmune diseases, because these are
perceived as „female“ 

•If not diagnosed correctly, men with MS are more likely referred to an orthopedic
surgeon, women to a psychiatrist.

Consequences of ignoring sex/gender differences II:
Delayed diagnosis

Oertelt-Prigione S and Regitz-Zagrosek, „Sex and Gender Aspects in Clinical Medicine, Springer (London), 2012



Consequences of ignoring sex/gender differences III:
Algorithm bias

Buolamwini J, Proc Mach Learn Res, 2018

Likelihood of being
misclassified or not 
recognized by commercial
algorithms according to
gender and skin color



Obias-Manno, J Women‘s Health, 2007

Consequences of ignoring sex differences IV:
Mortality due to increase of unexpected side effects



Essential steps towards mitigation

1. Obtain information about your samples

2. Include (at least) both sexes / think about the conceptualization of gender

3. Consult an expert

4. Disaggregate data

5. Stratify analysis by sex / gender

6. Report data in disaggregated format

7. Spread the word



Gender balance in research teams
Gender balance in decision making

Content

Context



Source: Forbes (Larson E)

Diversity leads to better decisions



Gendered discrimination of researchers

EU Commission, She Figures 2018



Leaky pipeline

Grogan KE, Nat Ecol Evol, 2019



It´s the women...

„It does appear that on many, many different human attributes -- height, weight,
propensity for criminality, overall IQ, mathematical ability, scientific ability -- there
is relatively clear evidence that whatever the difference in means -- which can be
debated -- there is a difference in the standard deviation, and variability of a male
and a female population. ...“ Laurence Summers, 2005, then Dean of Harvard
University



Ben Barres

“Ben Barres gave a great seminar
today, but then his work is much
better than his sister’s.”

Barres B, Nat, 2006



Influence of the researcher on the researched topic

Nielsen MW, Nature Hum Comm, 2017



The gender dimension
Content and context

Content

Context



The way forward



The story of the ”female” heart attack –
a systemic perspective

Increased death rates in young women

Reduced awareness in physician

Reduced awareness in women

Investigation of symptoms

Campaigns: Go Red for Women

Women´s sections within Cardiological
Societies

FDA Office on Women´s Health

NIH mandates inclusion of information
about sex

Inclusion in teaching

Barbra Streisand and Laura Bush

Problem identification

Science to identify causes -
provider

Science to identify causes -
population

Science to identify causes -
clinical

Awareness raising general
public

Parallel organization

Official organization

Inclusion by funding bodies

Teaching

Public Advocates (Funders)



Which elements were necessary?

Reduction of
preventable female

heart attacks

Problem identification

Science to identify causes -
provider

Science to identify causes -
population

Science to identify causes -
clinical

Science to identify causes –
basic

Awareness raising general
public

Parallel organization

Official organization

Teaching

Public Advocates (Funders)

Legislation

Guidelines

PG Training
Standardization



Which elements were necessary?

Problem identification

Science to identify causes -
provider

Science to identify causes -
population

Science to identify causes -
clinical

Science to identify causes –
basic

Awareness raising general
public

Parallel organization

Official organization

Teaching

Public Advocates (Funders)

Legislature

Guidelines

PG Training
Standardization



The incorporation of the gender dimension
is a change process

Rogers E, The diffusion of innovations, 1971

We are here

INSTITUTIONALIZATION

Stakeholder Engagement



Thank you for your attention!

sabine.oertelt-prigione@radboudumc.nl
@smoertelt
Sabine Oertelt-Prigione
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