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Discrete CSAs



Challenges in Cancer Care
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High Mortality & Cost Persistent Cancer Disparities



National Cancer Institute (NCI)’s Mandate
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ScLeiden Method to Delineate Discrete CSAs

Edge (e.g., number of services)

CSA (e.g., densely connected subnetwork)
Legend Node (e.g., ZIP code of cancer patients, ZIP code of cancer centers)
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Maximize intra-
CSA flows

Minimize inter-
CSA flows



Cancer Care Utilization Data 

AACI Cancer CentersMedicare enrollment 
and claims for Cancer 
from CMS (Centers for 
Medicare and Medicaid 
Services)
(2014–2015)
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T = 112 minutesP = 2,807,040

110 Discrete CSAs
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Population Travel time 

Source: Wang et al. (2022)



From Discrete to Overlapping CSAs
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ScLeiden method to 
delineate discrete CSAs

ScSLPA method to delineate 
overlapping CSAs

Edge (e.g., number of services)

CSA (e.g., densely connected subnetwork)
Legend Node (e.g., ZIP code of cancer patients, ZIP code of cancer centers)
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6 Study Areas



Overlapping vs. Discrete CSAs in LA-SD
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Overlapping vs. Discrete CSAs in OH
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Overlapping vs. Discrete CSAs in AR
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Overlapping CSAs vs. NCI CAs
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• NCI CAs are defined for NCI cancer centers and intended to serve all populations
• CSAs are defined for all cancer care facilities and focus on cancer patients

Highly urbanized area Moderately urbanized area Lesser urbanized area
Source: Wang et al. (2024)



• NCI cancer centers can partner with local cancer hospitals or 
establish satellite centers to implement missions in cancer control 
and prevention
 Conduct more diverse clinical trials
 Disseminate innovative technologies, research, and education
 Team up via telehealth

• Local cancer hospitals join the networks or alliance of the NCI 
cancer centers to provide high-quality care to local communities

Implications for Health Policy
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• Discrete CSAs are reliable:
 Federal agencies: conduct comparative analyses of cancer care
 Health systems and cancer centers: target specific regions to improve 

access and outcomes with affordable costs
 Professionals and researchers: examine health disparity

• Overlapping CSAs: 
 Tend to form in higher urbanized areas
 Provide patients with more choices and expand their access
 Inform where cross-center/hospital collaboration, referral, and coordination 

are needed

Conclusions
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Case Study ArcGIS Pro Python

GIS Tools & Book
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Overlapping CSAs

Thank you!
Changzhen Wang, PhD

cwang94@ua.edu

mailto:cwang94@ua.edu
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