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This presentation investigates the long-term disease progress of type 2 Diabetes Mellitus 
(T2DM) and build a tree-based mechanism along with diabetic complications. We propose a 
time advanced Markovian approach to disease progression modeling of T2DM that aims to 
provide the ability to describe and quantify the time effect of the progressive pathways of 
T2DM. In order to characterize the natural progression of disease, this model was developed 
on longitudinal data from National Health Research Dataset.  
 

(1) Background: A disease prediction model derived from real-world data is an 
important tool for managing type 2 diabetes mellitus (T2DM). This study described 
construction details of the T2DM Holistic Care model via estimating the probability 
of diabetes-related complications and the time-to-occurrence from a population-based 
database. (2) Methods: The model was based on the database of a Taiwan 
pay-for-performance reimbursement scheme for T2DM between November 2002 and 
July 2017. A nonhomogeneous Markov model was applied to simulate multistate (7 
main complications and death) transition probabilities after considering the sequential 
and repeated difficulties. (3) Results: The Markov model was constructed based on 
clinical care information from 163,452 patients with T2DM. After simulating a cohort 
of 100,000 hypothetical patients over a 10-year time horizon based on selected patient 
characteristics at baseline, a good predicted complication and mortality rates with a 
small range of absolute error (0.3–3.2%) were validated in the original cohort. Better 
and optimal predictabilities were further confirmed compared to the UKPDS 
Outcomes model and applied the model to other Asian populations, respectively. (4) 
Contribution: The study provides well-elucidated evidence to apply real-world data to 
the estimation of the occurrence and time point of major diabetes-related 
complications over a patient’s lifetime. Further applications in health decision science 
are encouraged. 
 
It is concluded that, although its current implementation leaves room for further improvement, 
the mechanism-based approach presented here constitutes a promising conceptual advance in 
the study of T2DM disease progression and disease modification.   
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