
The Transformation of Access 
to Maternity Care in Philadelphia

Sarah Cordivano
University of Pennsylvania



Background Informationg

13 out of the 19 Maternity wards in 
Philadelphia have ceased operation de p e ce sed ope o
between 1998-2008. 

The number of births to Philadelphia 
Mothers has not declined during this time 
period   period.  



Purpose and Methodsp

Use a variety of GIS tools to Explore the 
effects of these Closures on Philadelphia effects of these Closures on Philadelphia 
Mothers and other area Hospitals



Data

•1996 – 2008 Geocoded Birth Records of all 
Philadelphia Residents  (Phila. Dept of Health).

•Detailed Data on Area Hospitals: Open and 
ClosedClosed

•Socioeconomic Data by Census Tract: 
2000 and 2009 Estimates2000 and 2009 Estimates

•Birth Complication Data (2005) Low Birth Weight 
and Preterm Birth Rates



Birth Density in 
Philadelphia 
1996 20081996-2008

The location of 
densest areas of 

Bi th   Births moves 
slightly over the 

years.

The Density of 
Births in Births in 

Philadelphia 
Remains the 

SameSame.



Growth of 
Facilities in 
Philadelphia 
1996-2008

The Remaining 
facilities have had 

the task of 
absorbing extra 
Births after the Births after the 

closures



Percent Growth of Facilities in Philadelphia 
1996-20081996 2008



Determination 
of Catchment of Catchment 

Areas

Each Catchment 
 i  th  area is the 

geographical area 
where 85-90% of 

that facility's 
patients live.

Tool: Network 
Analyst



Distance Traveled 
by Patientsby Patients

Measures the 
Euclidean Distance 

Traveled by All 
Phila. Patients to Phila. Patients to 
Phila. Facilities.

Tool: Point DistanceTool: Point Distance

Before Closures:
Avg Dist 2.80 Miles

After Closures:
Avg Dist 3.24 Miles g 2

Limitations.



Rate of Capacity 
2004 2005

Exploring Issues of 

2004-2005

Exploring Issues of 
Overcapacity that 
have the potential 

t  t  to create 
complications in 

Philadelphia.

Recommendation: 
Never to Exceed 
75% C it75% Capacity

Data: Jennifer 
K lk  D lKolker, Drexel



OLS Regression of Distance from a Facility and Rate 
of Birth Complications.  Result: Insignificant



Estimation of Total Travel Distance

Model travel distance, time and cost for all 
recommended appointments of a hypothetical 
patient relying on public health clinics and patient relying on public health clinics and 
resources.

Using Net ork Anal st  estimate the amount of Using Network Analyst, estimate the amount of 
travel time required for a patient to attend all 
recommended appointments during healthy 
and complicated pregnancies using only public 
transit routes. 



Selection of Patient Address and Neighborhood



Estimation of Total Travel Time & Cost



Final 
RecommendationsRecommendations

Establishment of 
l f ili iTotal Care facilities 

in Neighborhoods 
that are at High g

Risk and 
Underserved

Criteria: High Birth 
Density, Greater 

h  15% bi h than 15% birth 
complications, 

Greater than 1.5 
Miles from OB



Continued Studyy

•Complete Dataset including 2009 Births and 
Regional Births

•Include Area Hospitals in Analysis

2010 S i i  C  D•2010 Socioeconomic Census Data

•Recent Birth Complication Datap

•Reevaluate Catchment Areas for Precision

•Explore additional Solutions



Questions?Q


