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ABSTRACT: Survival analysis of Coronary Artery Disease 
(CAD) in Sarawak, Malaysia by parametric model, Weibull 
distribution. CAD is the principal cause of mortality in 
Malaysia while it is the second leading causes in Sarawak. 
According to Department of Statistic Malaysia in 2018, CAD is 
the leading cause of the death from the years of 2007 to 2017. 
The purpose of this research is to estimate the mortality rates 
due to CAD among Sarawakian population. With the 
consideration of Weibull distribution, it is known that the 
mortality rate of the patients with CAD is greater than 1 which 
indicates that the hazard ratio is increasing over time of study. 
Moreover, this study also been conducted to identify whether 
which age groups of patients have the highest death rate and to 
determine the affective factors on the disease and the rate of 
their effectiveness. Generally, the result shows that the patients 
who aged over 80 years old has the lowest survival proportion 
than other groups of patients. The patients of CAD with the 
presence of the high blood pressure level, high cholesterol level 
and high glucose level have the higher risk to death than the 
patients who absence with these risk factors..  
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1. INTRODUCTION 

Coronary Artery Disease (CAD) is a type of heart 
disease in this world which caused by a build-up of a 
waxy substance called plaque inside the coronary artery.. 
The risk factors of CAD can be classified as modifiable 
and non-modifiable [1][2]. Modifiable risk factors are the 
factors than can be controlled such as blood pressure and 
diabetes while unmodifiable factors are the factors that 
cannot take measure to change including age, gender and 
family history .There is about 10,000 people die with 
cardiovascular disease because of smoking behavior [3]. 
Depression is another reason that increases the mortality 
rate nowadays especially after CABG treatment [12]. 
[13] conclude that the obesity is the most influenced 
factor that increase the prevalence of CAD in Sarawak.   

In Sarawak, CAD is the second leading cause of death 
in 2006 [13]. Among the region in Sarawak, the district 
of Kanowit has the highest death rate in 2017 with 9.1 per 
1000 residents followed by Selangor and Negeri 
Sembilan [14].[15] states that the statistics on heart 
disease in Sarawak is worrying from years to years. 

However, there is a lack of information and studies that 
related with this issue in Sarawak. Most of the researcher 
prefer to use the semi-parametric and nonparametric 
method in survival data analysis [4][5]. [6] indicate the 
survival t the survival times on regression analysis of 
lifetime data for leukemia patients to accelerate the 
failure time by using Weibull and log-logistic models. 

 
2. METHODOLOGY 

A. Weibull distribution 
Weibull distribution is a type of parametric method 

that use to determine the failure time of the patients with 
CAD. It is the generalization function of exponential 
distribution. The probability density function of this 
distribution is  
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where θ is the vector of parameters of β and α, which the 
shape and the scale parameter respectively. The survival 
and hazard function of Weibull distribution are; 
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respectively. Estimating μ by x  ̅and σ by s. By using the 
algebra and eliminating α, the following equations will 
be found. 
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3. RESULTS AND DISCUSSION 

Figure 1 is the graph of the overall mortality rate of 
CAD in Sarawak. Based on the graph, it is clearly to see 
that the death rate of the patients is increasing over time 
under the time of obeservation.  
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Fig 1: Overall Mortality rate of CAD patients 

 
Based on the 2018 statistics on causes of death in 

Malaysia, it states that CAD with another name of IHD 
the main causes of death from the years of 2007 to 2017. 
The causes of death due to this disease has increased 54 
percent as compared to 10 years ago. In the year of 2007, 
there are only 8,776 patients are died on this disease. This 
statistic has increased to 13,503 patient who die due to 
CAD in the year of 2017. In other words, there are around 
37 deaths per day in 2017 as compared to 24 deaths in 
2007.  
Table 1 Comparison mortality rates between different 

age group of patients 
Variables Frequency Coefficient 95% 

Confidence 
Interval 

Age II 68 0.1107 -
1.3275 

1.5489 

Age III 66 0.0147 -
1.4279 

1.4573 

Age IV 30 0.2574 -
1.2035 

1.7184 

 
It’s clearly known that age group II has the highest 
frequency to get the disease of CAD which has 40.24 
percent (Frequency=68) patients diagnosed this disease 
while the age group I has the lowest chance to get the 
CAD disease where there is only 5 patients over 169 
subjects have this disease during the time event.  Age 
group III has the second highest frequency to diagnose 
with CAD disease with 39.05 percent (Frequency=66) 
and followed by age group IV which has 30 patients get 
the disease during the period of time study. The age group 
III has higher survival rate than age group II. However, 
the age group IV has the lowest survival rate (highest 
mortality rate) among the others group which this group 
of patients has the highest hazard ratio of 1.2936 at 
time=0 than others in the figure 2. 

 

  
Fig 2: Survival rate between difference age groups   

 
4. CONCLUSION 

The mortality rate of the patients with CAD disease is 
monotonically increase under the time of observation. In 
this study, the mortality rate of the CAD patients is 
greater than 1 which indicates the hazard ratio is 
increasing over time of study. Furthermore, the patients 
with the disease which aged over 80 years old has the 
highest rate of death among the other patients in this 
study. There are three main risk factors that lead to the 
cardiovascular diseases in Sarawak, which are the 
presence of high blood pressure level, high cholesterol 
level and high glucose level. Larger sample size is needed 
when taking the survival analysis to get a more accurate 
result. The bigger the sample size, the smaller the sample 
error, the more precise the result.  
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