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There are multiple, interrelated phenomena at the intersection of  

sex, gender, and medicine

Data 
gap

Knowledge 
gap

Care 
gap



“Research highlights the myriad ways sex and 

gender play a role in health and disease. However, 

these clinically relevant insights have yet to be 

systematically incorporated into care.”

(Bartz et al.  JAMA Intern Med. 2020)



“The first view: assumed equality of women and men 

[…]

The second view: assumed differences of women 

and men”

(Ruiz and Verbrugge J Epidemiol Community 

Health. 1997)



“Women’s health concerns are generally 

underrepresented […] but reproductive health in 

particular has been hampered by a lack of 

understanding of basic uterine and menstrual 

physiology.”

(Critchley et al. AJOG. 2020)



There are multiple, interrelated phenomena at the intersection of  

sex, gender, and medicine

Data (new and existing), AI, and technology can help

- elucidate the roles of sex and gender in health

- identify new knowledge 

- create new solutions to support women

But they also add a layer of complexity

Human-centered approaches are critical



Endometriosis

“Endometriosis is a condition where tissue similar to the lining of the uterus 

(endometrium) grows outside the uterus, often in the pelvic area. This tissue can 

attach to various organs, including the ovaries, fallopian tubes, ligaments, and 

even the bowel and bladder. ”



Endometriosis

• Under-funded

• Under-studied

• Under-understood

• Estimated 6-10% of women in reproductive age

• Debilitating symptoms, sub-fertility, systemic

• No cure, no biomarker

• 6-7 years delay in diagnosis / multiple doctors



Endometriosis

• Under studied condition → characterization

• Lag to diagnosis → early detection

• Complex self-management → support



Citizen Endo 

• Community of (to date) 19,000 patients

• Citizen science  (return of results, partnership in identifying questions)

• Tools for data collection and analysis that reflect the lived experiences of 

endometriosis

• Advocacy 

@endowhat



Citizen Endo

• Patient scientist as a framework

for advancing research in 

enigmatic conditions



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



Phendo: a research-based app to track endometriosis







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





Users with at least 1 week of usage
Engagement over first 12 weeks 



N=10,000
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Characterization from existing data

• Electronic health records and claims datasets

• They are not The Truth, but they are still very insightful

• 188 million reproductive-age women across nine databases

• 2.11 million endometriosis patients were identified

• How did we identify them? More on that in a minute



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



How to identify endometriosis patients in an 
EHR/claims dataset?

• Traditional endometriosis phenotype definition: 

laparoscopic surgery with pathology confirmation

• ESHRE 2022 guidelines are symptoms based

• What is the impact of shift of diagnosis guidelines on the design of 

observational studies? 



Who has endometriosis?

• 500,000 patients across 4 databases

• Each cohort strong positive predictive 

value (0.84–0.96) 

• Different patients depending of which 

definition

• Different ages

• Different symptoms documented

• Access to care



Characterization from EHR/claims
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Characterization from EHR/claims
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Endometriosis

• Under studied condition → characterization

• Lag to diagnosis → early detection

• Complex self-management → support



Early detection



Early detection



Early detection

Endometriosis 
N = 53,866

Controls 
N = 223,117

Mean (SD)

Age, years 47 (8)
47 (15)

Hospitalizations 0.50 (1.16) 0.44 (1.22)

Outpatient Visits 62 (51) 53 (56)





Endometriosis

• Under studied condition → characterization

• Lag to diagnosis → early detection

• Complex self-management → support



Self management

No biomarkers to rely on &
unclear which symptoms to rely on

Monitoring is difficult

No established 
management guidelines

Treatment is difficult

Obstacles to communication
Partnership & understanding 

are difficult for both 
patients & providers

Difficulty of care & management is compounded 

for complex chronic illness



Ask the humans 

• Patients and providers have multiple 
misalignments

• Temporality + disease complexity

• Patients and providers have difficulty 
assessing health status through time

• Lack of scientific knowledge

• Patients and providers have difficulty 
identify management plans and monitoring
their impact

• Disease complexity

• Cannot identify triggers for flare-ups



Ask the humans to create AI solutions



Human-centered AI

• Patients need individualized support and like the idea of 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)



Endometriosis

• Under studied condition → characterization

• Lag to diagnosis → early detection

• Complex self-management → support

• Beyond endometriosis and other women-specific conditions: menstruation, 

contraception, menopause



There are multiple, interrelated phenomena at the intersection of  

sex, gender, and medicine

Data, AI, and technology can help

- elucidate the roles of sex and gender in health

- identify new knowledge 

- create new solutions 

But they also add a layer of complexity

Human-centered approaches are critical



Thank you! 

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


