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Depression in men and women
Sex, gender and social roles

e 1in 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

e Sex and gender differences in signs of depression:

o women:crying, sadness, loss of interest, verbal expression of suicidal thoughts

o men: outbursts of anger and / or aggression, substance abuse, and risk-taking
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source: The National Alliance on Mental Illness (NAMI)



Biases in data generation and modeling
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Generation of biased data in medicine
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Pre-clinical studies
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Peripheral
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Injury

Males lacking testosterone switch to
the pain response seen in females.
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pregnant, switch to the pathway
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Pre-clinical studies
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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)
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Pharmacovigilance

Drug—drug interactions in EHRs
Large-scale longitudinal study (18 months)
Population 338k (Blumenau, Brazil)
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Table 3. Prescription drugs withdrawn from the US market (1997-2000).

Pondimin®
Redux®
Rezulin®
Lotronex®
Seldane®

Posicor®

Hismanal®

Propulsid®

Raxar®

Duract®

Appetite suppressant
Appetite suppressant
Diabetic
Gastrointestinal
Antihistamine

Cardiovascular

Antihistamine

Gastrointestinal

Antibiotic

Analgesic and anesthetic
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Women
Women
Women
Women
Women and men

Women and men

Women and men

Women and men

Women and men

Women and men

Valvular heart disease
Valvular heart disease
Liver failure

Ischemic colitis
Torsades de Pointes

Lowered heart rate in elderly women and adverse
interactions with 26 other drugs

Torsades de Pointes

Torsades de Pointes

Torsades de Pointes

Liver failure

Parekh et al. Expert Rev. Clin. Pharmacol. (2011)



Sex bias in large-scale human data repositories worldwide
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Digital biomarkers and digital divide
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How less likely a woman is to own a mobile phone than a man
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Gendered in Science,

Sex analysis

Will the phenomenon or product under study
affect organisms with biological sex?

l Yes

Identify adequate numbers of all
sexes for inclusion in experiments

—> No

l Analyse by sex

Does a difference exist when data
are disaggregated by sex?

l Yes

Determine the source of the sex difference

——— > No

Environmental

I I | '
: : Experimenter—
Genetic Hormonal Anthropometric participant interaction

I l | |

Tannenbaum, C,, Ellis, R.P,, Eyssel, F. et al. Sex and gender analysis improves science and engineering.

Report findings by sex, explain underlying mechanism

Report when sex differences do not exist <«——

Nature 575, 137-146 (2019). https://doi.org/10.1038/s41586-019-1657-6

Gender analysis

Will the phenomenon or product

. ——
under study involve humans? No

l Yes

Construct dataset that includes genders relevant to study;
birth sex should not be used as a proxy for gender

!

Develop qualitative or quantitative methods that capture
gender constructions appropriate for the cultural context

P

l Analyse gender

Do differences and overlaps exist when ol —
data are disaggregated by gender? )

l Yes

Determine sources of gender
differences and overlaps

|
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Gender .('jend.er Gleqder participant participant  with other
norms | |identity | relations interaction interaction factors
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gender, explain
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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
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Natural Language Processing

WORD EMBEDDINGS
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SEX AND GENDER BIAS IN
TECHNOLOGY AND ARTIFICIAL

INTELLIGENCE APPLIED TO “It's a must read for anyone working in this area,; the materials

BIOMEDICINE AND HEALTHCARE presented here should be integrated into medical school curricula.

Edited by
DAVIDE CIRILLO, SILVINA CATUARA-SOLARZ, EMRE GUNEY

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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"laCaixa” Foundation

LAVANGUARDIA

CAT-FUNDACION LA CAIXA

El Palau Macaya impulsara once proyectos sobre
innovacion y sostenibilidad

REDACCION
27/07/2020 16:52

Barcelona, 27 jul (EFE).- El Palau Macaya de la Fundaci6 "la
Caixa" albergard once proyectos innovadores y sostenibles
seleccionados por la fundacion bancaria y que se desarrollaran
en el centro durante el curso que va de septiembre de 2020 a
junio de 2021.
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Open source toolkit for bias detection and mitigation

Select . :
Upload Data . Protected SelectFaimess . e B
P Metrics Report — |
Groups
|
| | |
] |
Aequitas cofle abaun !
Bias & Fairness Audit — n
3 . s 1
The Bias Report in Action - . E—
Using a clean version of the COMPAS dataset, we demostrate the use of The Bias Report web app. Click below for background on the dataset, a description of the process, | 1
and analysis. || 1
; | |
Details about the report
1 1
. | 1 |
The B|aS Report 0.0 01 02 (0.0 02 04 (00 05 10
FOR FPR FNR
Audit Date: 04 Jun 2018
Data Audited: 7214 rows
Attributes e
Audited: Web Audit Tool
Audit Goal(s): False Positive Rate Parity - Ensure all protected groups have the same false positive rates as the reference group).
False Discovery Rate Parity - Ensure all protected groups have equally proportional false positives within the selected set (compared to the Python Libra ry
reference group).
False Negative Rate Parity - Ensure all protected groups have the same false negative rates (as the reference group). Command Line Tool

Reference Groups: Custom group - The reference groups you selected for each attribute will be used to calculate relative disparities in this audit.

Fairness 80%. If disparity for a group is within 80% and 125% of the value of the reference group on a group metric (e.g. False Positive Rate), this audit will
Threshold: pass.

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




Open source toolkit for bias detection and mitigation

Al Fairness 360 - Demo
M
_4

Data Check Mitigate Compare

Protected Attribute: Sex

3.Choose blas mitigation algorithm Privileged Group: Female, Unprivileged Group: Male
A variety of algorithms can be used to mitigate bias. The choice of which to use depends on whether you want to fix the data (pre-process), the classifier
(in-process), or the predictions (post-process). Learn more about how to choose.

O Reweighing . @ . ®
Weights the examples in each (group, label) combination differently to ensure fairness before classification. Statistical Parity Equal Opportunity

Difference Difference
= .
=t %
i

Data Classifier Predictions
Fair

Bias

(O Optimized Pre-Processing
Learns a probabilistic transformation that can modify the features and the labels in the training data. W original W original

B mitigated M mitigated
— 555
— L
B kK

Data Classifier Predictions o) o) o)
*Average Odds *Disparate Impact Theil Index
Difference
(O Adversarial Debiasing
Learns a classifier that maximizes prediction accuracy and simultaneously reduces an adversary's ability to determine the protected attribute from the
predictions. This approach leads to a fair classifier as the predictions cannot carry any group discrimination information that the adversary can exploit.

06
Fair R 04
5 = 0ok
= % 024 - a2
= il
o 0 Fair
Data Classifier Predictions R o P
M original M original I original
B mitigated M mitigated B mitigated

(O Reject Option Based Classification
Changes predictions from a classifier to make them fairer. Provides favorable outcomes to unprivileged groups and unfavorable outcomes to privileged
groups in a confidence band around the decision boundary with the highest uncertainty.

E -k &
oata Classifer  Preditions https://aif360.mybluemix.net




Creating a deliberately biased algorithm
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Peterson JC et al. “Deep models of superficial face judgments.” PNAS
vol. 119,17 (2022): €2115228119. doi:10.1073/pnas.2115228119

DEEEEEEEE- white

gay

fem./masc.
age

electable
dorky
dominant
smug
believes in god
alert

happy
outgoing
attractive
well-groomed
long hair
trustworthy
cute

Asian

liberal/conserv.

1519055634607616003

looks like you
- privileged
- typical
~familiar
- skinny/fat
-outdoors
-smart
-electable
- dorky
-gay
-fem./masc.
-age
~dominant
-smug
- believes in god
-alert
~happy
-outgoing
-attractive
-well-groomed
~long hair
~trustworthy
-cute
-memorable
- liberal/conserv.
- Asian

- Pacific Islander

|- Native American

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

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