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You Chen, PhD, FAMIA

An Assistant Professor of Biomedical Informatics and Computer Science at Vanderbilt University

Email:You.chen@Vanderbilt.edu

Slack:ohpenlab.slack.com

Office: 2525 West End Ave, Suite 1400t Tor)

Office hours:upon appointment

Phone:6153431939

Twitter: @ohpenlab

Web: https://www.vumc.org/dbmi/person/youchenphd
https://hiplab.mc.vanderbilt.edu/~ychen/



https://www.vumc.org/dbmi/person/you-chen-phd
https://hiplab.mc.vanderbilt.edu/~ychen/

Course overview

AA new course no textbook for the course

A Scientific papegdriven

AA tour of network analysis in health via various scientific studies

A Assignmentg, six reading summaries plus a network analysis project

AGoalc open a door for students entering network science and learn how to
apply network analysis in health

A Syllabus



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

. A Sociometric factorg basic network science
TOp|CS ANetwork analysis in learning health systems
cove red ANetwork analysis in prediction

ANetwork analysis in drug repurposing and drug
drug interactions







Patient referral paths

A: family practice

Physiciarpatient encounter records _ e
B:internal medicine

C: Cardiology
A D: Vascular surgery
o It encodes the flow of patients and
B A B, C D information between physicians in a
h h,) h healthcare system or across healthcare

C O—>0—>0—>0Q [ -

Net patient flow:
D # of referrals in # of It related to treatment outcomes and

effectiveness of medical resources

. = referrals out

h: A(201101-01)>B(201201-10)->C(201102-01) ->D(201103-01)
i B(201103-01)->C(201103-20)

B

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



A referral network with 30 physicians and 1(

directed edges In a single hospital

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

® positive

@ e Negative

A Targets of referrals are
marked with shadow on
directed edges




U.S. patient referral network

Directed edges of
SFOK aidl S¢
out-of-state referrals




Intra-hospital
collaboration

networks of
departments
at VUMC

C4: Interventional Cardiology and Vascular  C3: Trauma and Connected Service

C32: Gastroenterology
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Index of Organizational Component

1: Women and Babies; 2: Dancing Injured Service; 3. Trauma and Connected Services; 4. Interventional Cardiology and Vascular Institute;

5: Pediatrics Surgery; 6: Oncology I; 7: Pre-Post Anesthesia; 8: Pediatric Cardiology, Comprehensive Care and Neonatology;

9: Prevention of Skin Diseases; 10: VUMC Medicine, Emergency Medicine, VUH Administrative and Research, and Radiology; 11: Surgical Intensive Care Unit;

12: Nephrology; 13: Otolaryngology; 14: Oncology II; 15: Virology Lab; 16: Orthopedics; 17: Pediatric Infections; 18: Neuroscience; 19: Infection Monitoring;

20: Oncology Ill; 21: Endocrinology; 22: Urology; 23: Outpatient Surgical Related; 24: Surgery, General; 25: Pathology; 26: Plastic Surgery; 27: Vanderbilt Psychiatry;

28: Ophthalmology; 29: Infection Related; 30: Rheumatology Clinic; 31: Burn Treatment; 32: Gastroenterology; 33: Human Nutrition; 34: VMG Support Systems



speciality
NICU-Registered Nurse Pre-COVID-19 Q lntra°COV|D' 19

Pediatrics-Resident Physician
In-Patient MNrs Practnrs-Murse F...
Peds Respiratory Care-Respirat...
Pediatric Cardiac ICU-Reqgistere...
Neonatology-Physician

Changes In
collaboration

structures In the
neonatal
Intensive unit

Median: 3 Median: 4



Healthcare workers are
much more highly
densely connected
(active in EHRS) in the
COVID-19 network
than in the Non-
COVID-19 network



