
INTRODUCTION
37.3 million Americans- that’s about 1 in 10 individuals- live 
with diabetes.

Diabetes care requires the collaboration of healthcare 
professionals with various specialties including: 
Primary care, endocrinologist, ophthalmologist, podiatrist, 
nutritionist, registered nurse, dentist, …
The study objective is to present an approach for modeling 
and quantifying collaboration among healthcare providers 
involved in diabetes care. 

METHODS
Data source: Electronic health records (EHR), medical claims 
data

Data  analysis method: 

Social Network Analysis (SNA) 

Healthcare providers who share patients (e.g., a primary care 
provider and a specialist) are likely to collaborate and 
communicate through referrals and/or informal consultations. 
We generated two types of healthcare provider patient-
sharing networks:

1) All providers network: All providers, including practices 
such as hospitals, and hospices

2) Direct-care provider network: Healthcare providers 
involved in the routine care of patients in the outpatient 
setting, such as primary care providers and specialists

METHODS

Figure 1. Creating patient-sharing networks of healthcare providers (p: provider)
Network macro-level measures
- Transitivity: The degree to which network nodes tend to form communities. 
0<Transitivity <1
- Density: Proportion of ties out of the total possible for a network, proportional to the 
average physician degree. 0<density<1
Network micro-level measures
- Degree centrality: Number of edges directly connected to a node 
- Betweenness centrality: A measure of a node’s influence over the flow in a network, 
calculated based on the number of shortest paths a node is on. 
- Harmonic centrality: A variant of closeness centrality used on disconnected networks 
which describes the distance of a node from other nodes. 
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RESULTS 
There were 14,146 patients with an average age of 61 in the study population. The 
median number of comorbidities was 5. 
Most of the study population had Medicare as their primary insurance (6913, 49%), 
followed by commercial (5929, 42%), Medicaid (1179,8%), and self-pay (125, 1%). Out of 
14,146 patients, 10,310 (73%) had at least one medical claim from 2017 to 2020. Patients 
visited 8559 providers in 2017, 9389 providers in 2018, 9433 providers in 2019, and 
9000 providers in 2020. 

CONCLUSIONS
The network characteristics remained consistent from 2017 to 2019, 
however; in 2020, network measures, such as the density and the 
number of edges had a noticeable reduction, potentially due to the 
COVID-19 pandemic impact on diabetes care. In future studies, we will 
examine the provider collaboration impact on patient outcomes. 

RESULTS 
- Central provider in all provider networks: General hospital 
- Central provider in direct-care networks: Internal medicine

Table 1. Networks Characteristics
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IMPLICATIONS FOR POLICY AND PRACTICE
The study findings facilitates the optimal design of patient-centered team-
based models as it identifies the already established relationships among 
healthcare providers who can work as a team and provide coordinated care 
to patients.
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