
INTRODUCTION  TO  THE  DYSLIPIDAEMIA AND  
DIABETES

Dyslipidaemia and diabetes mellitus are well known disorder con-
tributing to the cardiovascular and cerebrovascular morbidity or mortali-
ty (Jennifer S. Lee, et al., 2017; Miller M, 2009; Nelson RH, 2013; 
Scott M. Grundy, et al., 1999; Thomas R. Einarson, et al., 2018). 
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ABSTRACT
Introduction: One of the major risk factors for cardiovascular disease in diabetes mellitus is dyslipidaemia. The characteris-

tic of diabetic dyslipidaemia includes high plasma triglycerides concentration, low HDL cholesterol concentration and increased 
the concentration of small dense LDL-cholesterol particles. Most dyslipidaemias are hyperlipidemias; which is an increase in 
lipids in the blood that occur in developed countries. This is often caused by diet and lifestyle. Prolonged levels of insulin can 
also cause dyslipidaemia.

Objective: The aim of this paper is to determine the factor that contributes to dyslipidaemia disease among Type 2 Diabetes 
Mellitus attending the outpatient clinic in Hospital Universiti Sains Malaysia.

Method: The first method approach for the factor determination is through binary logistic regression (BLR). After obtaining 
the list of factors, the validation process will take the place. The validation of the factor will be obtained through multilayer per-
ceptron (MLP) procedure where the training and testing procedure will be applied.

Results: The accuracy and the significant factor will be determined and used for educational purposes and for the decision 
maker. Through the both methodology it was found that gender (β3 = -2.643, p < 0.25, 95% CI: 0.004, 1.353), sodium (β2 = -0.661, 
p < 0.25, 95% CI: 0.313, 0.850), and creatinine, (β1 = 0.043, p < 0.25, 95% CI: 0.997, 1.093), were the factor that contribute most 
to the dyslipidaemia disease.

Conclusion: From these two methodologies, it was found that creatinine, sodium and gender factor are the most dominating 
factor which contributes to dyslipidaemia disease. These three factors were validated through the multilayer perceptron (MLP) 
procedure.
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Table 1: Data description of the selected variable in the study
Num. Variables Explanation of user variables

1. Dyslipidaemia Disease 0 =  Yes, 1=  No
2. Sex 0 =  Male, 1 =  Female
3. Sodium Sodium Reading
4. Creatinine Creatinine Reading
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Dyslipidaemia includes the derangement of lipids components which 
comprising either high triglycerides, high level of low density lipopro-
tein (LDL), low level of high density lipoprotein (HDL) cholesterol. 
Whereas diabetes mellitus is a condition of chronic hyperglycaemia due 
to absolute or relative insulin deficiency. Early recognition and optimum 
management of both condition will improve control of disease as well 
as lower the risk for cardiovascular disease. Even though proper treat-
ment been initiated in this condition, various studies have shown the 
failure in achieving the control target due to lack of adherence to treat-
ment (Cramer J, et al., 2008; Elizabeth S. Parris, et al., 2005; Khateeb 
AA, et al., 2011; Vupputuri S, et al., 2016; Zainab Mat Yudin, et al., 
2017). 

Diabetic dyslipidaemia has been described as a condition abnormal 
lipid level and regulation as a result of hyperglycaemia (D. John 
Betteridge, 1994). The prevalence of dyslipidaemia in diabetes mellitus 
ranging from 39% to 89% (Das H, and Banik S., 2019; Ploypun 
Narindrarangkura, et al., 2019; Shiferaw Bekele, et al., 2017; Yaru Li, et 
al., 2018). Asian countries reported to have a higher prevalence of dys-
lipidaemia among diabetic patients. From the studies, body mass index, 
age, duration of diabetes, hypertension, diabetic nephropathy and renal 
insufficiency were reported to be associated with the dyslipidaemia 
among diabetes mellitus.

MATERIAL,  METHODS  AND  RESULTS

We used a set of data from the study among patients with underly-
ing Type 2 Diabetes Mellitus attending the outpatient clinic in a 
Hospital Universiti Sains Malaysia (HUSM). There was a total of 39 
patients who fulfilled the criteria for this research. Table 1 shows the 
data description of the selected variable in this study.

Figure 1 has proposed the structural framework of the analysis. 
Several variables have been identified as a dependent variable and an 
independent variable. The aim of this research to find out the most fac-

tor which has a high association with the dyslipidaemia disease. The 
structural framework of the proposed analysis is given in Figure 1 as 
follows:

These conceptual framework structures consist of two main analy-
ses which are binary logistic regression (BLR) and multilayer percep-
tron (MLP). The first methodology is being used to capture the factor 
that contributes to dyslipidaemia disease. To use the MLP procedure, the 
data was being partitioned into two categories, training and testing pro-
cedure, which means to discover the relationship between the target 
variable and the predictors (Pizzi N.J., et al., 2006). 

Phase I: Binary Logistic Regression
Table 2 shows the model fitting information for the model, (χ2 (3) = 

16.433, p < 0.05). It is clearly observed that the results of the model fit-
ting are significant. 

The area under the curve of ROC is 0.870 shown in Table 3. The 
model can accurately discriminate 87.0% of the cases.

According to the Table 4, the creatinine result, (β1 = 0.043, p < 0.25, 
95% CI :0.997,1.093), sodium (β2 = -0.661, p < 0.25, 95% CI :0.313, 
0.850), gender (β3 = -2.643, p<0.25, 95% CI :0.004, 1.353) is signifi-
cantly contributing to the dyslipidaemia disease. Female patients 92.9% 
decrease the odds to have dyslipidaemia compared to male patients.

Phase II: Multilayer Perceptron (MLP) Analysis
MLP was created based on the most significant selected variable 

and also the recommendation proposed by IBM SPSS Modeler version 
18.0. The accuracy of MLP was 90.0%, which is a good level of accura-
cy. Figure 2 shows the accuracy of multilayer perceptron (MLP) and the 
predictor important.

Three variable had been suggested by MLP according to the predic-
tor important. It is proven that three variables had been justified for hav-
ing an association with dyslipidaemia disease. Reading of creatinine is 
the main factor which influences most to the dyslipidaemia disease. The 

Table 2: Model fitting information
Model Model Fitting Criteria Likelihood Ratio Tests
 -2 Log Likelihood Chi-Square df p-value

Intercept Only 41.603   
Final 25.170 16.433 3 0.001

Table 3: Area under the curve
   Asymptotic 95% 
   Confidence 
   Interval
   Asymptotic  Lower  Upper 
Area Std. Errora Sig.b Bound Bound

0.870 0.071 0.001 0.731 1.000

Table 4: Variables in the equation the parameter estimates
       95% C.I.for Exp(B)
 B S.E. Wald df p-value Exp(B) Lower Upper

Gender (1) -2.643 1.503 3.093 1 0.079 0.071 0.004 1.353
Sodium -0.661 0.255 6.742 1 0.009 0.516 0.313 0.850
Creatinine 0.043 0.024 3.308 1 0.069 1.044 0.997 1.093
Constant 90.117 35.142 6.576 1 0.010 1.372E + 39

Figure 1: A conceptual framework for factor determination and validation using SPSS Modeller
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second high factor is sodium and the third factor is gender. These three 
factors had shown their relationship. At the level of MLP analysis, it has 
proven that the three-factor has a connection to each other. The MLP 
architecture is consists of input, hidden and output nodes. There are 
three independent variables which are creatinine level, sodium intake 
and gender factor which is considered as an input for this analysis. 
These three factor had been determining through the logistic regression. 
Figure 3 shows the architecture of the best (MLP) model with one hid-
den layer and one output layer which is referred to the dyslipidaemia 
disease. Data were partitioned into three which is training (50%) and 
testing (50%). Below is the MLP result of the dyslipidaemia disease.

Figure 3 shows the architecture of the best (MLP) which is consid-
ering two independent variables as inputs and one dependent variable 
which is dyslipidaemia disease as the output (output node).

The performance of the MLP was evaluated through training and 
testing as shown in Table 5. The training dataset for correct mesurement 
is given as 90.00% and the measures of accuracy are relatively similar 
to the testing dataset, which as 92.20%. Three selected variables were 
chosen from the binary logistic regression (significant variables from 
binary logistic regression (BLR) model are used as input), and these 
variables is being examine from the view of MLP model towards dyslip-
idaemia disease.

SUMMARY  AND  DISCUSSION

The main focus of this paper is to determine the associated factor 
which might be related to dyslipidaemia disease. In this paper, two dif-
ferent methods have been used: (i) binary logistic regression model (ii) 
multilayer perceptron. From these two methodologies, it was found that 
creatinine, sodium and gender factor are the most dominating factor 
which contributes to dyslipidaemia disease. These three factors were 
validated through the MLP procedure. These two methodologies discov-
er the relationship between dependent and independent variables. 
Thought the binary logistic regression, the associated factor will be 

determined. The contribution of every factor will be validated through 
the multilayer perceptron methodology. It was found that the creatinine 
factor is contributing about 51%, sodium 42% and gender 7%. The 
determination factor through binary logistic regression method and vali-
dation of the factor through the multilayer perceptron give the best 
results for further clinical explore.
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