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Does sex make you sick or will your gender kill you?
(N. Low)

Term
Sex

Definition
…the biological and physiological characteristics that define men and
women.”
Gender
“…the socially constructed roles, behaviours, activities and attributes
that a given society considers appropriate for men and women.”
Sex at birth ≠ gender identity
World Health Organization. http://www.who.int/gender/whatisgender/en/;
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Sex and gender interactions
Gender relations

Exposure
Slide by Nicola Low, Krieger N. Int J Epidemiol 2003

Sex-linked biology

Health
outcome
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Gebhard et al. Impact of Sex and
Gender on COVID-19 Outcomes in
Europe, preprint
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Differences in symptoms

Differences in risk factors

Differences in exposure

Source: Informe n°22. Situación de COVID-19 en España a 13 de april de 2020.
Table from Dr Florene Iulita in the Women’s Brain Project Webinar : Sex and Gender Differences in the COVID-19 Pandemic
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Potential sex-specific mechanisms
• Hormone-regulated expression of genes encoding for the SARS-CoV2 entry receptors:
reports from a number of preclinical studies agree that ACE2 is frequently higher expressed in males
than in females, mainly under pathological conditions

• Sex hormone-driven innate and adaptive immune responses and immunoaging:
Females and males differ in their susceptibility and response to viral infections, leading to sex
differences in incidence and disease severity.

Gebhard et al. Impact of Sex and Gender on
COVID-19 Outcomes in Europe, preprint
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Gender-Related Differences and Impact

• Risk factors: smoking, drinking
• Behaviour: rates of hand-washing, healthcare seeking
• Social role: caregivers (70% of health workers worldwide are women)
• Secondary effects: risk of domestic violence, economic and job insecurity,
increased domestic workload

Gebhard et al. Impact of Sex and Gender on COVID-19 Outcomes in Europe, preprint
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Conclusion: The sex and gender disparities observed in
COVID-19 vulnerability emphasize the need to better
understand the impact of sex and gender on incidence
and case fatality of the disease and to tailor treatment
according to sex and gender.
Gebhard et al. Impact of Sex and Gender
on COVID-19 Outcomes in Europe,
preprint
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Sex and gender matter
– not only in Covid-19

https://www.youtube.com/watch?v=d9pj204aboE

• Best-known example: Myocardial infarction in women differs
from myocardial infarction in men – unspecific symptoms are
often not taken seriously. Not only in the US!
• Zolpidem. Safety announcement of FDA in 2013 (drug for 20 years on the
market): the recommended dose of zolpidem should be halved for women,
because women have significantly higher blood levels of zolpidem than
men causing impaired next- day alertness and driving safety concerns.

-> Sex differences in pharmacokinetics influence the
metabolism and the distribution of drugs

It all starts in research ….

The Knowledge Gap…...
in vitro Studies

100 articles randomly selected from AJP-Cell Physiology
manuscripts published in 2013
Male
20%

Animal Experiments

Preclinical studies of pain 1996-2005

Female
5%

Male
Animals
Not
specified
75%
Shak et al, „Do you know the sex of your cells?“, Am J Physiol-Cell Physiology. 2014
Mogil, “Sex differences in pain and pain inhibition”; Nature Reviews Neuroscience. 2012
Buch et al. „Benefits of a factorial design focusing on inlcusion of female and male animals in
one experiment, Journal of Mol. Med., 2019

Ratio of the percentage of
women among trial participants
to the percentage of women
among the disease population
(PPR) for the targeted
cardiovascular categories for
cardiovascular drugs approved
between 2005 and 2015 by the
FDA. A PPR of 1 indicates that the
gender composition of
the trial was equal to that of the
disease population. A PPR
between 0.8 and 1.2 (dashed
lines) indicates that proportion of
women in the trial
was similar to the proportion of
women in the disease
population.
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Why ?
• avoid pregnant participants (contergan scandal)
Other (unintended) factors
• Inclusion criteria (definition/diagnostic tool based on symptoms in
male)
• Recruitment situation
• Education
• Time
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New Regulations since 2016
•

National Institutes of Health: Issued its mandate for including females in vertebrate studies.

•

Canadian Institutes of Health Research: Expects that all research applicants will integrate sex and gender
into their research design when appropriate.

•

Gender policy committee of the European Association of Science Editors recommends that journal
editors should ask all authors to report their results separated by sex and gender.

•

The International Committee of Medical Journal Editors (ICMJE) integrated sex and gender analysis into
its guidelines in December 2016.

•

The Lancet and Sex and Gender Equity in Research (SAGER) have published guidelines for authors and
journal editors for evaluating manuscripts for excellence in sex and gender analysis.

•

UK National Centre for the Replacement, Refinement and Reduction of Animals in Research has issued
guidelines calling for basic research to always report the sex of lab animals.

•

Horizon 2020: Sex and gender must be integrated into all stages of research and innovation.

NIH guidance
NIH provides grant reviewers with
a flow chart like this as a guide to
evaluate whether applicants have
considered sex as a biological
variable (SABV) in their proposed
experiments.
Source: Adapted from NIH

Sex and Gender in Clinical Research
- use the terms sex when reporting biological factors and gender when reporting
gender identity or psychosocial or cultural factors;
- report the methods used to obtain information on sex, gender, or both;
- recrute an adequate number of both sexes/gender
- are there sex- or gender-specific outcomes?
- disaggregate demographic and all outcome data by sex, gender, or both;
- note all limitations concerning sex- and gender-specific research

Be aware of it!
Clayton & Tannenbaum, Reporting Sex, Gender, or Both in Clinicial Research?, JAMA, 2016, 316(18):1863-1864
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Goals
• To teach latest evidence on sex- and gender-specific aspects in experimental and clinical
research and patient care.
• To address biological differences (‚Sex‘) in disease development, disease manifestation
and progression as well as their impact on diagnosis, treatment strategies, and clinical
endpoints.
• To address sociocultural differences (‚Gender‘) in primary and secondary disease
prevention, in symptom awareness, health behavior, and in physician-patient
relationships.
• To motivate to develop and implement gender-sensitive diagnostic tools and gendersensitive treatments.

Structure
• Target Audience: Physicians, medical researchers and individuals with a Master’s degree in a medicine related
field
• 10 two-day modules
• Modules can be booked separately
• For CAS 3 modules mandatory and 5/7 optional, final thesis and colloquium
• 1 ECTS per Module, whole CAS 12 ECTS
• Lecturers from Bern, Zurich, Lausanne and Basel as well as international experts

More info: www.gender-medicine.ch
Introduction

Cardiovascular
Medicine

Endocrinology and
Metabolism

Study Design and
Research

Neurology and
Psychiatry

Chair: Catherine Gebhard

Chair: Catherine Gebhard

Chair: Lia Bally

Chair: Joëlle Schwarz

Chair: Susanne Wegener

• Myocardial diseases
• Sports Cardiology
• Coronary artery diseases
• Valvular heart disease
• Cardiac arrhythmias
• Cardiovascular prevention

• differences in metabolism,
nutrition and hormonal
regulation
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• Definition sex and gender
• Gender studies
• Public health
• Women’s health throughout
the life cycle
• Men’s health
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Autoimmunity &
Forensic
Chair: Johannes Scherr
• Sex- and Gender-Specific
injury patterns
• Craniocerebral traumas
• Metabolism under physical
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• Rheumatology
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• Pain management
• Chronic diseases
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Closing Event

Chair: Gian-Paolo Dotto,
Berna Özdemir

Chair: Catherine Gebhard

• Epidemiology and
prevention
• Impact of sex chromosomes
• Impact of sex on systemic
determinants of cancer
• Anticancer therapies
• Oncological surgery and
radiotherapy outcomes
• Drug dosing

• Presentation of the final
theses
• Final remarks
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Pharmakology,
Anesthesiology,
Intensive Care
Chair: Vera Regitz
• General pharmacology
• Pharmacogenetics
• Perinatal Pharmacology
• Prescription, adherence and
compliance
• Drug development
• Anesthesia
• Intensive Care

Study Design and Research
Chair: Joëlle Schwarz

This module aims at identifying, understanding and minimizing sex/gender bias in the
different research phases, including research design, population choice and sampling, data
collection, data analysis, results interpretation, and recommendations drafting for clinical
practice.
To understand and act on sex and gender inequalities in clinical practice and health
research, it is essential to have data that correctly reflect factors and pathways that induce
differences. Is biology driving inequalities? Or social factors? How can we detangle the
effects of sex on health, of gender on health, or of both sex and gender combined?

Study Design and Research
• General principles and policies, international perspective
• Measuring sex or gender?
Methodological challenges in gender-analysis, theoretical frameworks
• Social determinants of health
• Sex and gender aspects in animal experiments
• Precision medicine and Artificial intelligence
We explore how sex and gender analysis are the gateway to precision medicine
based on practical examples. We also discuss sex/gender in AI.
• Workshop to present and discuss participants’ research projects
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Certificate of Advanced Studies in Sex- and Gender-Specific Medicine

• Idea: Prof. Beatrice Beck Schimmer, Zurich, and Prof. Daniel Candinas, Bern
• Program committee:
Prof. Catherine Gebhard, University of Zurich (Chair)
PD Dr. Vanessa Banz, Department of Visceral Surgery and Medicine, University Hospital Bern
Prof. Guido Beldi, Department of Visceral Surgery and Medicine, University Hospital Bern
Prof. Thorsten Buch, Institute of Laboratory Animal Science, University of Zurich
Prof. Carole Clair, Centre universitaire de médecine générale et santé publique (Unisanté), Lausanne
• Program coordination:
Dr. phil. nat. Nicole Steck, ISPM, University of Bern
Amoya Ramseyer, ISPM, University of Bern

Alternatives (of course not as good as the CAS module)
• Canadian Institutes of Health Research. Institute of Gender and Health Online Training Modules.
Integrating Sex and Gender in Health Research. http://www.cihr-irsc.gc.ca/e/49347.html
• National Institutes of Health – Office of Research on Women’s Health
• http://orwh.od.nih.gov/

• Stanford University/European Commission/US National Science Foundation: Gendered Innovations in
Science, Health & Medicine, Engineering, and Environment. http://genderedinnovations.stanford.edu

“Ignoring sex and gender analysis can lead to
inaccuracies, research inefficiency and difficulties
generalizing results. Integrating sex and gender analysis
into research can open the door to discovery and
innovation.”
Tannenbaum et al, “Sex and gender analysis improves science and engineering”,
Nature, 2019, 575:137-146

Thank you!
www.gender-medicine.ch
info@gender-medicine.ch

