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Presentation Goals 

▷ Investigate how environmental factors (e.g., housing quality and income) 
are related to pregnancy outcomes (specifically preterm birth)

▷ Discuss how the quality of housing may contribute different information 
than simply income alone in affecting the possibility of preterm birth as a 
pregnancy outcome

▷ Visualize the distribution of income, unsafe housing and preterm birth in 
the Philadelphia area

▷ Share my reflections
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Project Overview

▷ The purpose of the project was to understand the relationship between the 
condition of the housing occupied by the mother and pregnancy-related 
conditions and complications

▷ We investigated the proximity between unsafe housing and location of 
women with adverse pregnancy outcomes (preterm birth)

▷ The project focused specifically on housing and preterm birth, as a 
developmental end point 
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What is Preterm Birth?
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Preterm Birth 

Center for Disease Control and Prevention, 2017Preterm Birth “Term” Birth



Preterm Birth 

Center for Disease Control and Prevention, 2017



March of Dimes Uses a 5-Grade 
Scoring System for Preterm Birth

Best

Worst

March of Dimes, 2018



Preterm Birth Varies Across the US
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Philadelphia



Birth Outcomes and the Environment  

Culhane, 2015



This Study Only Focuses on a Subset

Housing Quality

Income

Preterm Birth

Culhane, 2015



Preterm Birth Rates are Going Down Over 
Time
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Our project seeks to understand if the 
condition of housing has any impact 
on a woman’s risk of preterm birth
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Unsafe Housing 

https://www.houleinsulation.com/images/house_audit_large



Unsafe Housing can Result in 
Different Exposures 

https://www.houleinsulation.com/images/house_audit_large

Poor housing quality can mean 
deteriorating Infrastructure and 
poor air quality

Poor housing quality can mean 
lead paint near window sills Poor housing quality can mean 

deteriorating pipes, and metal 
(copper) exposure
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Preterm Birth 

Unsafe Housing

https://www.houleinsulation.com/images/house_audit_large



How did we investigate this proximity 
in location?

(Unsafe housing and preterm birth)   
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Methods 

1.  We only used data from Philadelphia, Penn Medicine
2. We incorporated data on housing quality from the Licenses and 
Inspections Code Violations dataset obtained from OpenDataPhilly
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Methods Cont.

3. We also gathered data on income from unitedstateszipcodes.org
4. We investigated the correlation between preterm birth rates and income, 
and also imminently dangerous housing violations and unsafe housing 
violations. 
5. We used the software language R to visualize communities and regions 
within the Philadelphia Area at risk for preterm birth and assessed statistical 
significance. 
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Results

▷ Our dataset contained 42,390 pregnancies 
where the mother lived in a Philadelphia zip 
code having a population greater than 
20,000 individuals

▷ 3,861 pregnancies corresponded to mothers 
having had a preterm birth

▷ 10,909 pregnancies (25.73%) where the 
mothers lived in a zip code having a median 
income less than $25,000
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Proportion of Preterm Birth per ZIP
A
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Density of Preterm Birth in Philadelphia by ZIPResults – Density of Women Having 
Had a Preterm Birth by Zip Code
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March of Dimes Uses a 5-Grade 
Scoring System for Preterm Birth
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Proportion of Preterm Birth per ZIP
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Density of Preterm Birth in Philadelphia by ZIPResults – Density of Women Having 
Had a Preterm Birth by Zip Code
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Median Income Per Zip
[14,185 to 24,233)

[24,233 to 28,726)

[28,726 to 30,995)

[30,995 to 35,859)

[35,859 to 41,186)

[41,186 to 60,400)

[60,400 to 63,709]

NA

Distribution of Median Income in Philadelphia by Zip

Median Income in Philadelphia 
by Zip

24

Penn Medicine
Region

Hospital of 
University of
Pennsylvania

Low Income + Low Preterm Birth

Low Income + High Preterm Birth



Results: Density of Unsafe Housing in 
Philadelphia by Census Tracts
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Findings

▷ Our results revealed that income was not 
correlated with preterm birth rate in 
Philadelphia (p=0.787, r=0.053)

▷ Preterm birth rate was correlated with 
unsafe housing (p=0.039, r=0.415) and 
marginally associated with imminently 
dangerous housing (p=0.055, r=0.388)

▷ Unsafe housing was most important in 
preterm birth in our model
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Results – Association between Preterm 
Birth and Unsafe Housing
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Results – Association between Preterm 
Birth and Unsafe Housing
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Central Philadelphia



Own Role

▷ Learn R Statistical Software
▷ Visualize the Philadelphia Communities with 

Different Housing Conditions
▷ Correlate Housing Conditions with Preterm 

Birth, and also Investigate Income Effects
▷ Visualize the Results
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Reflections

▷ Importance of linking the broad 
social and economic contexts in 
future studies of reproductive health 
outcomes. 

▷ Collaborative effort 
▷ Learning experience
▷ Hawaii J

30



Acknowledgements 

▷ Mary Regina Boland, MA, MPhil, PhD
▷ Silvia Canelon, PhD
▷ Jessica A Peterson, MD
▷ Samantha Butts, MD, MSCE
▷ Leonard Davis Institute 

31



“
Questions? 
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