
Bias in AI

Davide Cirillo
Machine Learning for Biomedical Research

03/05/2022 Life Sciences Department



● 1 in 8 women experiences depression in her lifetime - twice as many as men, regardless 
of race or ethnicity.

● Men represent 3.5 times the number of suicides than women

● Sex and gender differences in signs of depression:
○ women: crying, sadness, loss of interest, verbal expression of suicidal thoughts
○ men: outbursts of anger and / or aggression, substance abuse, and risk-taking

Depression in men and women
Sex, gender and social roles

source: The National Alliance on Mental Illness (NAMI)
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Generation of biased data in medicine



Sorge et al. Nature Neuroscience (2015)

Pre-clinical studies



Shansky. Science (2019)

Pre-clinical studies



Ayuso. Cont Clin Trials (2019)

Clinical trials

Clinical trials participation by therapeutic area
Trials for New Molecular Entities (NMEs) approved in 2015–2016

source: FDA & Office of Women's Health (OWH)



Pharmacovigilance

Correia et al. NPJ Digital Medicine (2019)

Drug–drug interactions in EHRs
Large-scale longitudinal study (18 months)

Population 338k (Blumenau, Brazil)
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Sex bias in large-scale human data repositories worldwide
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How less likely a woman is to own a mobile phone than a man

Digital biomarkers and digital divide

Rowntree. GSMA 2018



Tannenbaum, C., Ellis, R.P., Eyssel, F. et al. Sex and gender analysis improves science and engineering.
Nature 575, 137–146 (2019). https://doi.org/10.1038/s41586-019-1657-6
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Sex and gender differences and biases in Artificial 
Intelligence for Biomedicine and Healthcare

Cirillo, Catuara-Solarz et al. NPJ Digit Med. 2020

Big Data Analytics RoboticsNLP Digital medicine
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“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



Palau Macaya

Buslón, N,; Rementeria, M.;  Bioinfo4Women Programme. 
(2021).  https://doi.org/10.5281/zenodo.5513939



https://dsapp.uchicago.edu/projects/aequitas/

Open source toolkit for bias detection and mitigation



https://aif360.mybluemix.net

Open source toolkit for bias detection and mitigation



Creating a deliberately biased algorithm

Peterson JC et al. “Deep models of superficial face judgments.” PNAS 
vol. 119,17 (2022): e2115228119. doi:10.1073/pnas.2115228119

Recommended Twitter thread by Iris Van 
Rooij (Radboud University Nijmegen)

https://twitter.com/IrisVanRooij/status/
1519055634607616003
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