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AI is everywhere

source: https://unsplash.com
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AI reflects our own biases
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“Garbage in, garbage out”

How the data has been 
generated, collected, 
processed?

What is the model 
actually learning?

How will the output be 
used in the real-world?
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What is a bias?

A BIAS is a systematic error made by a human (cognitive bias) or 
a machine (algorithmic bias)

that leads to a disadvantage for an individual or a group of people 
identified by personal attributes (sex, gender, age, ethnicity, etc.)
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AI act as a double-edge sword

AI can magnify inequalities by integrating 

sex and gender biases

AI can reduce inequalities by 

integrating sex and gender differences
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MACHINE TRANSLATION IMAGE GENERATION

source: https://theconversation.com
source: https://blog.google

CURRICULUM SELECTION

source: https://medium.datadriveninvestor.com

ROBOTICS

source: https://www.racked.comsource: www.ilmessaggero.it

AUTOMOBILE ENGINEERING

DISEASE DIAGNOSIS

source: www.heart.org
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The importance of intersectionality

MIT Media Lab researcher
Joy Buolamwini 



RESEARCH INSTITUTE
FOR SEX AND GENDER
PRECISION MEDICINE

11

world
population

dataset

model

model 
output

benchmarks

HISTORICAL 
BIAS

REPRESENTATION 
BIAS

MEASUREMENT 
BIAS

Data generation

EVALUATION 
BIAS

DEPLOYMENT 
BIAS

Model building and 
implementation

AGGREGATION 
BIAS



RESEARCH INSTITUTE
FOR SEX AND GENDER
PRECISION MEDICINE

Representation bias in Genomics

Khramtsova, E. A., Davis, L. K., & Stranger, B. E. (2018). Nature Reviews Genetics.
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Deployment bias and the digital divide

GSMA “The Mobile Gender Gap Report 2020”

How less likely a woman is to own 
a mobile phone than a man
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Open-source toolkit for bias detection and mitigation

https://aif360.mybluemix.net
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Six ways forward

source: https://www.mckinsey.com/featured-insights/artificial-intelligence/tackling-bias-in-artificial-intelligence-and-in-humans
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BSC and WBF unite to address Sex and Gender Bias in AI
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BSC and WBF unite to address Sex and Gender Bias in AI

Big Data Analytics

Robotics

NLP

Digital medicine
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BSC and WBF unite to address Sex and Gender Bias in AI

18

ISBN: 9780128213926

“It’s a must read for anyone working in this area; the materials 
presented here should be integrated into medical school curricula.”

Londa Schiebinger
John L. Hinds Professor of History of Science, Stanford University
Founding director, Gendered Innovations in Science, Health & Medicine, Engineering, and Environment
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BSC and WBF unite to address Sex and Gender Bias in AI
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The way AHEAD

AHEAD

AI for Health: Evaluation of 
Applications & Datasets

MARIE SKŁODOWSKA-CURIE 
ACTIONS

Staff Exchanges (SE)

Coordinated by BSC
Kicking off in January 2025
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The way AHEAD
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Data production and bias propagation
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Example: Pain Mechanism

Sorge et al. Nature Neuroscience (2015)

● Different immune cells—microglia in males and T 
cells in females—mediate mechanical pain 
hypersensitivity in mice.

● Deletion of the gene Arg1 in microglia reduced 
mechanical pain hypersensitivity in females but 
not males, indicating a crucial role for ARG1+ 
microglia in female pain processing.

● These results reveal significant sex differences in 
immune mechanisms involved in pain processing, 
emphasizing the need to include sex as a 
biological variable in pain studies, with 
implications for understanding sex-specific chronic 
pain conditions.
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Clinical trials participation by therapeutic area
Trials for New Molecular Entities (NMEs) approved in 2015–2016

source: FDA & Office of Women's Health (OWH)
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General recommendations for experimental design

Shansky. Science (2019)
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Interaction between sex, gender and environmental conditions

● Experimenters can be a confounding 
variable in rodent research where 
stress is an important factor.

● Environmental processes, such as 
caging practices or differential 
handling, may affect females and 
males differently.

● Researchers should not identify an 
effect as dependent on sex (or a 
biological trait) when, in fact, it is 
dependent on an environmental 
condition.

http://genderedinnovations.stanford.edu/case-studies/
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The case studies of Gendered Innovations

http://genderedinnovations.stanford.edu/case-studies/
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BMJ 2021;372:n304
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Main takeaways

● Artificial Intelligence is pervasive in our society, increasingly so in the health domain

● A bias is a systematic error that leads to a disadvantage for an individual or a group of people.

● Sex and gender bias in is particularly prominent in AI applications for health and it can emerge at all stages of 
the AI life cycle.

● Solutions to combat AI bias include

○ Implement processes to identify and reduce bias in AI systems with tools, strategies, and transparency.

○ Support AI bias research, enable privacy-respecting data access, and apply a multidisciplinary 
approach.

○ Promote diversity in AI to better address and prevent bias.
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Disclaimer
This document contains confidential and/or proprietary information of Women's Brain Project Association. This 
document and any information contained herein must not be used, shared, distributed, copied, in full or in part, 
without prior written consent from Women's Brain Project Association.

WOMEN’s
BRAIN
Foundation

Thank you!

email: davide.cirillo@bsc.es          X: Davide__Cirillo


