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Data, AI, and technology can help

 - elucidate the roles of sex and gender in health

 - identify new knowledge about women’s health

 - create new solutions to support women

But they also add a layer of complexity



Team science

At Columbia 



Roadmap for AI-powered women’s health

• AI techniques that account for biases about women’s health encoded in the data

• Human-centered AI approaches to ensure that the solutions created are aligned with needs 
and values of individuals and populations

• Team science

• Menstrual health, oral contraception, PCOS, menopause

• Endometriosis 
• Under studied condition  characterization (new data and tools, existing data)
• Lag to diagnosis  early detection
• Complex self-management  individualized recommendations



New data and tools  new insights

• Human-centered insights
• People with stigmatized/dismissed conditions want to contribute to science under specific conditions

• AI and tech insights
• Mobile health is a powerful way to engage day to day (rather than once in a while through surveys)
• AI methods that check for potential artifacts of data and tools to collect data
• AI methods that identify patterns through data with complex, non-linear patterns

• Endometriosis insights
• Systemic condition
• Highly heterogeneous
• High temporal variations



Citizen Endo (citizenendo.org)

• Mission: partner with patients to (1) build datasets that reflect the lived experiences of 
endometriosis and that advance scientific knowledge of the condition; and (2) build tools to 
support patients in managing their disease

• Community of (to date) 19,000+ patients (~9K in the US)



Partnership with patients

• Citizen science principles, participatory design, community-based participatory design 

• Partnership between researchers and patients in
• Determining the research questions
• Deciding what data gets collected and how

• Education, advocacy, and engagement with the public

@endowhat



Phendo: a research-based app to track endometriosis

• Approved by Columbia IRB

• Informed consent as part of the app,
with electronic signature and
parental assent for >13years old

• Data stored on HIPAA-certified servers

citizenendo.org/phendo

www.citizenendo.org/phendo


N=10,000
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Leaming endometriosis phenotypes from patient-generated 

data 
Inigo UrteagaC191
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Endometriosis is a systemic and chronic condition in women of childbearing age, yet a highly enigmatic disease with unresolved 
questions: there are no known biomarkers, nor established clinical stages. We here investigate the use of patient-generated health 
data and data-driven phenotyping to characterize endometriosis patient subtypes, based on their reported signs and symptomis. 
We aim at unsupervised learning of endometriosis phenotypes using self-tracking data from personal smairtphones. We leverage 

data from an obse:rvational research study of over 4000 women with endometriosis that track their condition over more than 
2 years. We extend a classical mixed-membership m1odel to accommodate the idiosyncrasies of the data at hand, i.e., the 
m iUltimodality and unceirtainty of the self-tracked variablles. The proposed method, by jointlly modelling a wide range of

observations (i.e., participant symptoms, quality of life, treatments), identifies clinically relevant endometriosis subtypes. 
Experiments show that our method is robust to different hyperparameter choices and the biases of self-tracking data (e.g., the wide 

variations in tracking frequency among participants). With this work, we show the promise of unsupervised learning of 
endometriosis subtypes from self-tracked data, as learned phenotypes align well with what is allready known about the disease, but

also suggest new clinically actionable findings. More generallly, we argue that a continued research effort on unsupervised 
phenotyping methods with patient-generated health data via new mobile and digital technologies will have significant impact on 
the study of enigmatic diseases in particul lar, and health in general.

npj Digital Medicine (2020)3:88; https:/ /doi.org/10.1038/s417 46-020-0292-9 
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Existing data and new questions new           
 insights

• Human-centered insights
• How we define a disease changes who gets diagnosed and studied

• AI and tech insights
• Large data networks are critical to identify patterns and validate robustness of signals
• Despite individual clinicians’ inability to diagnose endometriosis, documented symptoms, 

treatments, care shows a strong signal – the dots are there to connect

• Endometriosis insights
• Systemic condition
• Wide range of treatments that tackle symptoms only
• Highly comorbid condition



Who has endometriosis?

• Endometriosis phenotype definitions: 
• Traditional endometriosis phenotype definition: 

laparoscopic surgery with pathology confirmation
• ESHRE 2022 guidelines are symptoms based

• 500,000 patients across 4 databases

• Each cohort strong positive predictive value 
(0.84–0.96) 

• Different patients depending on phenotype 
definition (ages, symptoms, access to care)



Characterization from EHR/claims

• 188 million reproductive-age women across nine databases

• 2.11 million endometriosis patients were identified



Endometriosis

• Under studied condition  characterization

• Lag to diagnosis  early detection

• Complex self-management  support



Early detection

• Early detection through time

• Trained on 341,400 patients (10% 
endometriosis, 90% controls)

• Tested on 48,900 endometriosis 
patients and 77,600 controls



Early detection



Endometriosis

• Under studied condition  characterization

• Lag to diagnosis  early detection

• Complex self-management  support 



Co-design AI solutions with patients and providers

• Patients need individualized support and look 
positively to AI 

“AI can hear me better than my doctor” “showing my data 
gives me a voice”

• Human control – from algorithmic-centric suggestions to 
interactive systems that let patients decide and explore 
recommendations

• Privacy – patients are highly aware of risks of giving 
their data

• Trust – trust in algorithms and in who designs the 
algorithms are both concerns for patients

• Safety – patients assume common sense in AI (and they 
shouldn’t)



Roadmap for AI-powered women’s health

• AI techniques that account for biases about women’s health encoded in the data

• Human-centered AI approaches to ensure that the solutions created are aligned with needs 
and values of individuals and populations

• Team science 



Thank you! 

Source: The Faces of Endo. http://endendoforever.blogspot.com/

http://endendoforever.blogspot.com/
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