
1 

 

Predicting the Risk of Coronary Heart Disease and Diabetes in Taiwan  
 

Hsing-Yi Chang, Ching-Yu Huang, Hsin-Ling Fang, Wen-Han Pan 
 

Institute of Population Health Sciences, National Health Research Institutes,  
Miaoli, Taiwan 

 
 
An accurate risk prediction model can be used to prevent diseases and promote health. 

Recently, many methods in selecting models have been developed. Discrimination and 

calibration are two major elements for evaluating the performance of prediction models. 

Measures of the discrimination performance of models are derived from Harrell’s C 

statistic, and the calibration abilities are derived from Hosmer-Lemeshow test. We used 

the Nutrition and Health Survey in Taiwan (NAHSIT, 1993-1996) linked to National 

Health Insurance database and mortality records (1996-2006) to construct the disease 

risk prediction models for coronary heart disease, diabetes, and chronic kidney disease. 

Results show that age, systolic blood pressure, triglyceride, uric acid, and BMI are major 

risk factor for CHD, and age, fasting glucose, triglyceride, and the waist circumferences 

are major risk factors for diabetes. Our models can predict the probability of having 

CHD or diabetes in 10 years given risk factors. The values of C statistic and H-L test for 

CHD risk prediction model are 0.67 and 13.68 for men, and 0.68 and 10.21 for women. 

The values of C statistic and H-L test for diabetes risk prediction model are 0.7 and 

10.65 for men, and 0.73 and 22.15 for women. That indicates the models fit the data 

well. We will use another data set to validate the results. 
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Background 

 
As the availability of biomarkers grows rapidly, disease risk prediction models are 

also increasing. Diabetes has been among the top 5 leading causes of death in Taiwan. 

The mortality has been much higher than most other countries. The methods in selecting 

models have also been developed. The problem of coronary heart disease is worse than 

diabetes. Therefore, developing risk prediction models for them is crucial for Taiwan. 

An accurate risk prediction model can be used to prevent diseases and promote 

health. Recently, many methods in selecting models have been developed. 

Discrimination and calibration are two major elements for evaluating the performance 

of prediction models. Measures of the discrimination performance of models are derived 

from Harrell’s C statistic, and the calibration abilities are derived from 

Hosmer-Lemeshow test. The purpose of this study is to develop risk prediction models 

for coronary heart disease and diabetes in Taiwan. 

 

Material and Method 

 
We used the Nutrition and Health Survey in Taiwan (NAHSIT, 1993-1996) linked to 

National Health Insurance database and mortality records (1996-2006) to construct the 

disease risk prediction models. Coronary heart disease was identified with ICD-9: 

410-414, where as diabetes was identified as ICD-9: 250. The date of diagnosed was 

used as the event time. Subjects free of disease were used and followed to the end of 

2007. We constructed coronary heart disease (CHD) and diabetes prediction models by 

using the Cox proportional model [1]. Measures of the discrimination performance of 

models are derived from Harrell’s C statistic [2], and the calibration abilities are derived 

from Hosmer-Lemeshow test.  

 

Results 

 
After exclusion of those having the disease, with missing values of data or outlier, 

1481 and 1451 participants were included in the study for CHD and diabetes 

respectively. Table 1 shows the characteristics of the study subjects. The average age of 

those developed the diseases was around 56 years, significantly older than those without 

the disease during the follow-up period. They also had higher blood pressures, total 
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cholesterol, triglycerides, low density lipoprotein (LDL), fasting glucose, and waist 

circumferences than their counterparts (Table 1).  

 Table 2 shows the selected risk factors for each disease by gender. Age, body mass 

index, systolic blood pressure, triglycerides, and uric acid are predictors for CHD. Age, 

waist circumferences, triglycerides and fasting glucose are predictors for diabetes. The 

test statistics are listed in Table 3. The C statistics are around 0.7 and the chi-squares are 

less than 15 for the models. We also plotted the predicted and the observed proportion 

in Figure 1.  

 

Discussion 

 
The selected predictors are routinely collected in health check-up. Once the health 

check-up is performed, physicians can provide the probability of getting these diseases 

to the subjects. It should serve as a prevention scale to alert the subject in changing 

lifestyles. The selected factors are related to metabolic disorder or obesity. Lifestyle 

modification would alter the chance of getting the disease. 

In order to check the robustness of the model performance, we will use another 

data set to validate these results. The final models may help to target Taiwan population 

at risk of developing diseases and have the potential in suggesting people to modify 

their lifestyles thus to prevent these diseases. 
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Table 1. Characteristics of the study subjects. 

 
 

Table 2. Selected risk factors in predicting diabetes in men and women. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Test statistics for CHD and diabetes models 
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Figure 1. The predicted and observed events. 
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