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Course overview

ÅSyllabus

ÅA new course - no textbook for the course

ÅScientific paperςdriven

ÅA tour of network analysis in health via various scientific studies

ÅAssignments ςsix reading summaries plus a network analysis project

ÅGoal ςopen a door for students entering network science and learn how to 
apply network analysis in health

https://hiplab.mc.vanderbilt.edu/~ychen/publications/Syllabus_2021_FALL.pdf


Topics 
covered

ÅSociometric factors ςbasic network science

ÅNetwork analysis in learning health systems

ÅNetwork analysis in prediction

ÅNetwork analysis in drug repurposing and drug-
drug interactions



Learning health system



Patient referral paths

Source: An C, et.al. Referral paths in the US physician network. Applied network science. 2018 Dec;3(1):1-24.

A: family practice
B: internal medicine
C: Cardiology
D: Vascular surgery

:h A(2011-01-01)->B(2011-01-10)->C(2011-02-01) ->D(2011-03-01)
ʲΥ B(2011-03-01)->C(2011-03-20)
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Net patient flow: 
# of referrals in - # of 
referrals out

Physician-patient encounter records

Patient Physician

It encodes the flow of patients and 

information between physicians in a 

healthcare system or across healthcare 

systems

It related to treatment outcomes and 
effectiveness of medical resources 
utilization



A referral network with 30 physicians and 101 
directed edges in a single hospital

ÅTargets of referrals are 
marked with shadow on 
directed edges

Source: An C, et.al. Referral paths in the US physician network. Applied network science. 2018 Dec;3(1):1-24.

Net patient flow: # of referrals in - # of referrals out

positive
zero
negative



U.S. patient referral network

Source: An C, et.al. Analysis of the U.S. patient referral network. Stat Med. 2018 Feb 28;37(5):847-866. 

Directed edges of 
ŜŀŎƘ ǎǘŀǘŜΩǎ ǘƻǇ ŦƛǾŜ 
out-of-state referrals



Intra-hospital 
collaboration -
networks of 
departments 

at VUMC

Chen Y, et.al. Identifying collaborative care teams through electronic medical record utilization patterns. Journal of the American Medical Informatics Association. 

2017;24(e1):e111-20.



Hierarchical structure

Chen Y, et.al. Identifying collaborative care teams through electronic medical record utilization patterns. Journal of the American Medical Informatics Association. 

2017;24(e1):e111-20.



Changes in 
collaboration 

structures in the 
neonatal 

intensive unit

Mannering H, et.al. Assessing Neonatal Intensive Care Unit Structures and Outcomes Before and During the COVID-19 Pandemic. JMIR, 2021
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COVID-19 Non-COVID19 Healthcare workers are 

much more highly 

densely connected 

(active in EHRs) in the 

COVID-19 network 

than in the Non-

COVID-19 network

Yan C, et.al. Collaboration Structures in COVID-19 Critical Care: Retrospective Network Analysis Study. JMIR human factors. 2021;8(1):e25724.


