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Our team leads
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Alison Callahan, PhD, MLS, Instructor and Clinical Data Scientist in the 
Center for Biomedical Informatics at Stanford University. Expertise in 
medical informatics.

Louisa H. Smith, PhD, SM, MS, Assistant Professor in the Department of 
Health Sciences at Northeastern University’s Bouvé College of Health 
Sciences and the Roux Institute. Expertise in epidemiological and 
biostatistical methods.

Stephanie Leonard, PhD, MS, Assistant Professor in the Dunlevie
Maternal-Fetal Medicine Center at Stanford University. Expertise in 
perinatal epidemiology.



Pregnancy is understudied despite being 
extremely common
• Childbirth is the #1 reason for hospitalizations worldwide (~4 million 

per year in the U.S.)
• Pregnant people are systematically excluded from most trials and 

studies despite often being at highest need of effective therapies
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Maternal and infant mortality rates in the U.S. 
are higher than in similar countries
• Marginalized groups are most affected by maternal and infant 

complications and death
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Insufficient data leads to inaccurate models 
and gaps in knowledge
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Women’s Health Initiative



EHRs: Challenges and opportunities

+

PARENT 1 PARENT 2

CHILD

Record linkage Missing data
Relevant information in unstructured form
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Prior Work: Obstetric data extractors

Patient timeline

Birth – diagnosis codes

-5 days +5 days

Progress notes

L&D delivery notes

-280 days

Flowsheets
- Gravidity and parity
- Gestational age
- Plurality
- Presentation

- Plurality
- Presentation
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Variable Precision Recall

Gravidity 0.99 0.98
Parity 0.74 0.73
Gestational age - weeks 0.95 0.88
Gestational age - days 0.76 0.70
Plurality 0.95 0.99
Presentation 0.88 0.70

Callahan A, Murugappan G, Main EK, Leonard SA. 2022. Constructing a cohort of nulliparous, term, 
singleton, vertex births from electronic health records. AJOG 226 (1 Supplement): S521-S522.

Prior Work: Obstetric data extractors
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Number of patients in obstetric cohort with a birth 
record, by year.

Callahan A, Murugappan G, Main EK, Leonard SA. 2022. Constructing a cohort of nulliparous, term, 
singleton, vertex births from electronic health records. AJOG 226 (1 Supplement): S521-S522.

Prior Work: Identifying a low-risk birth cohort 
for epidemiological studies
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Two grant proposals underway
1. Leveraging informatics to study medication use in pregnancy

PI: Callahan; Stanford pilot research award
• Expand network of continuously updated EHR-derived obstetric databases.
• Characterize use of antihypertensive, anticoagulant, antidiabetic and antibiotic medications during 

pregnancy and postpartum to inform retrospective drug safety and effectiveness studies.

2. Optimizing therapy for chronic hypertension in pregnancy                                                 
PI: Leonard; NIH K01
• Compare the overall effectiveness and safety of the most commonly used medications to treat 

chronic hypertension in pregnancy.
• Assess the impact of timing of initiation, dose, and patient usage on the benefits of treating 

chronic hypertension in pregnancy. 
• Evaluate the benefits and safety of treating mild chronic hypertension in key patient 

subpopulations. 
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Join us!

• Let us know if you’d be interested to ….
• Contribute data to run studies
• Collaborate to develop methods to extract additional variables
• Lead a study over multiple sites

• Please get in touch!
• Alison Callahan acallaha@stanford.edu
• Stephanie Leonard sleo@stanford.edu
• Louisa Smith l.smith@northeastern.edu
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