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ABSTRACT
Introduction: Dyslipidaemia is one of the main risk factors for coronary heart disease with diabetes mellitus. Diabetic dyslip-

idaemia is associated with a decreased concentration of HDL cholesterol, high concentration of plasma triglyceride, and 
increased small dense LDL-cholesterol particles concentration. 

Objective: The aim of this paper is to study the blood pressure, dyslipidaemia characteristics towards biochemical profiles 
among patients with type 2 diabetes mellitus which attending the outpatient clinic in Hospital Universiti Sains Malaysia.

Method: The biochemical profile will be checked for the differences according to the dyslipidaemia characteristics and status 
of hypertension using independent t-test. All the significant variables which obtained from the first analysis will be used for con-
tour and surface plot analysis. Through these methodologies, the behaviour of significant variables will be illustrated and esti-
mated carefully.

Results: Those patients with and without dyslipidaemia problem, only three factors show the significant different, which 
referred as triglycerides, creatinine and sodium. Those patients with and without hypertension problem, only fasting blood 
sugar, high-density lipoprotein (HDL) and urea reading had showed the result of quite significant differences. Thus, patient with 
dyslipidaemia characteristics usually having high level of sodium. High sodium (138.74 mEq/L) intake contributed to increased 
etiology of dyslipidaemia, high-density lipoprotein (HDL) hypercholesterolemia, and a risk of being overweight. The creatinine 
level shows the significant differences among a patient with and without dyslipidaemia. Patients without dyslipidaemia disease 
having the level of creatinine, 107.80 (28.54) μmol/L compared to 81.52 (34.65) μmol/L. Triglycerides level among dyslipidaemia 
in patient with type 2 diabetes patients is elevated triglyceride level and decreased HDL cholesterol levels.

Conclusion: The utmost finding from this study, it provides a very useful information to the diabetic patients for future man-
agement action plan.
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INTRODUCTION  TO  DYSLIPIDAEMIA, HIGH  BLOOD  
PRESSURE  AND  TYPE  2  DIABETES  MELITUS

Dyslipidaemia is one of the main risk factors for coronary heart dis-
ease with diabetes mellitus. Diabetic dyslipidaemia is associated with a 
decreased concentration of HDL cholesterol, high concentration of plas-
ma triglyceride, and increased small dense LDL-cholesterol particles 
concentration4). The actual pathogenesis of diabetic dyslipidaemia is not 
acknowledged; though, a considerable evidence proposed that insulin 
resistance has a essential role in the progression of this disease. The 

major cause of diabetic dyslipidaemia is the insulin-resistant fat cells 
release increased free fatty-acid which promotes triglyceride production 
that ultimately encourages the secretion of apolipoprotein B (ApoB) and 
VLDL cholesterol2). Recently, treatment strategies have been progres-
sive but the long-term prevention and management of cardiovascular 
disease, specifically with diabetes mellitus is not significantly improved 
over the past few decades and remains to have severely high morbidity 
and mortality3). Epidemiological researches have illustrated that diabetes 
mellitus is an autonomous risk factor for cardiovascular disease and that 
it intensifies the effects of other known risk factors, like as, hyperten-
sion, smoking and hypercholesterolemia1). The mortality related with a 
coronary case in individuals with diabetes mellitus is significantly more 
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Table 2. Socio-demographic and health status profile of the 
patients

Independent Variables n(%)

Gender 
Male 25 (65.8%)
Female 13 (34.2%)

Race 
Malay 34 (87.2%)
Non-Malay   5 (12.8%)

Marital Status 
Married 36 (92.3%)
Single   2 (5.1%)
Widow/ widower   1 (2.6%)

Smoking 
Smoker   4 (10.3%)
exsmoker   6 (15.4%)
Non-Smoker 29 (74.4%)

Dyslipidaemia 
Yes   9 (23.1%)
No 30 (76.9%)

Hypertension 
Yes 33 (84.6%)
No   6 (15.4%)

Coronary Heart Disease 
Yes   2 (5.1%)
No 37 (94.9%)

Table 1. Data description of the selected variable in the study
Variables Explanation of user variables

Gender Male  = 1 ; Female = 2
Race Malay = 1;  Non-Malay = 2
Marital Status Married = 1,   Single = 2,  Widow/ widower  
 = 3
Smoking Smoker = 1, Ex-Smoker = 2, Non-Smoker =  
 3
Dyslipidaemia Yes = 1, No = 2
Hypertension Yes = 1, No = 2
Coronary Heart Disease Yes = 1, No = 2
Systolic Blood  Pressure Measurement of  systolic blood  pressure  
 reading
Diastolic Blood pressure Measurement  of diastolic blood pressure   
 reading
Fasting Blood Sugar Fasting blood sugar measurement reading
Hba1c  Level Hemoglobin A1c  level reading
Total Cholesterol Total cholesterol reading
Triglycerides Triglycerides level reading
LDL Low-density cholesterol reading
HDL High-density cholesterol reading
Alanine Transferase Alanine Transferase reading
Alkaline Phosphatase Alkaline Phosphatase reading
Aspartate Aminotransferase Aspartate Aminotransferase reading
Urea Reading Urea Reading
Creatinine Creatinine reading
Urid Acid Urid Acid reading
Potassium Potassium reading
Sodium Sodium reading

Figure 1. Contour Plot of Low-Density Lipoprotein vs. Alkaline Phoshatase; Total Cholesterol

Figure 2. Contour Plot of HDL vs. FBS; Urea
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than in nondiabetic peoples5). In this study our concentration to find out 
the important factors associated with dyslipidaemia. This information 
could be helpful during management of dyslipidaemia and identify the 
associated factors with disease which could shed the light on availabili-
ty of data in Hospital USM.

MATERIAL,  METHODS  AND  RESULTS

We used a set of data from the study among patients with underly-
ing Type 2 Diabetes Mellitus which attending the outpatient clinic in 
Hospital Universiti Sains Malaysia. There was a total of 39 patients who 
participated in this research. Data description of the selected variable in 
the study was shown in Table 1.

Table 3. Comparison between patients with and without dyslipidaemia disease towards blood pres-
sure characteristics and biochemical profile

 Mean (SD)
Variable Patient with  Patient without  T Statistic  p-value
 Dyslipidaemia disease Dyslipidaemia disease (df)

Systolic blood    
Pressure 123.33 (14.34) mmHg 127.77 (10.41) mmHg -1.02 (37) 0.31

Diastolic blood 
pressure 74.00 (6.92) mmHg 80.07 (9.22) mmHg -1.81 (37) 0.07

Fasting Blood 
Sugar 6.62 (1.74) mmol/L 8.19 (3.10) mmol/L -1.36 (37) 0.18

Hba1c  Level 7.48 (0.85) % 7.95 (1.70) % -0.79 (37) 0.43
Total Cholesterol 4.21 (0.51) mg/dL 4.43 (1.19) mg/dL -0.53 (37) 0.59
Triglycerides 1.54 (0.30) mg/dL 1.06 (0.62) mg/dL -2.20 (37) 0.03*
LDL 2.54 (0.38) mg/dL 2.86 (0.77) mg/dL -1.21 (37) 0.23
HDL 1.16 (0.18) mg/dL 1.09 (0.21) mg/dL  0.85 (37) 0.39
Alanine   

Transferase 32.22 (12.09) IU/L 37.50 (27.78) IU/L -0.55 (37) 0.58
Alkaline    

phosphatase 77.33 (29.61) IU/L 78.93 (27.54) IU/L -0.15 (37) 0.88
Aspartate     

Aminotransferase 27.77 (5.60) IU/L 31.10 (16.13) IU/L -0.60 (37) 0.55
Urea Reading 4.83 (1.74) mmol/L 8.49 (12.10) mmol/L -0.89 (37) 0.37
Creatinine	 81.52	(34.65)	μmol/L	 107.80	(28.54)	μmol/L -2.30 (37) 0.02*

Urid Acid 306.55 (61.13) mg/dL 404.23 (110.70) mg/dL -2.51 (37) 0.01
Potassium 4.50 (0.22) mmol/L 4.24 (0.86) mmol/L  1.64 (37) 0.10
Sodium 148.66 (2.23) mEq/L 138.16 (2.90) mEq/L  2.37 (37) 0.02*

    *Significant at 0.05

Table 4. Comparison between patients with and without hypertension disease towards biochemical 
profile.

 Mean (SD)
Variable Patient with  Patient without  T Statistic  p-value
 Hypertension Hypertension (df)

Fasting Blood Sugar 7.57 (3.01) mmol/L 9.40 (1.81) mmol/L -1.42 (37) 0.16
Hba1c  Level 7.74 (1.53)% 8.40 (1.71)% -0.95 (37) 0.34
Total Cholesterol 4.40 (1.12) ) mg/dL 4.30 (0.74) ) mg/dL  0.19 (37) 0.84
Triglycerides 1.39 (0.57) mg/dL 1.65 (0.75) mg/dL -0.98 (37) 0.33
LDL 2.82 (0.74) mg/dL 2.58 (0.50) mg/dL  0.77 (37) 0.44
HDL 1.13 (0.21) mg/dL 0.97 (0.06) mg/dL  1.77 (37) 0.08
Alanine Transferase 34.57 (26.63) IU/L 45.66 (9.15) IU/L -1.00 (37) 0.32
Alkaline    

phosphatase 80.57 (28.68) IU/L 67.50 (19.24) IU/L  1.06 (37) 0.29
Aspartate  

Aminotransferase 30.60 (15.38) IU/L 28.83 (7.62) IU/L 0.27 (37) 0.78
Urea Reading 6.43 (4.27) mmol/L 14.35 (2.63) mmol/L -1.70 (37) 0.09
Urid Acid  389.09 (106.80) mg/dL 341.00 (122.15) mg/dL  0.99 (37) 0.32
Creatinine 103.29 (32.35)	μmol/L  93.16 (28.26)	μmol/L   0.71 (37) 0.47

Potassium 4.30 (0.83) mmol/L 4.33 (0.34) mmol/L -0.07 (37) 0.93
Sodium 138.69 (2.87) mEq/L 139.00 (3.52) mEq/L -0.23 (37) 0.82

        *Significant at 0.05
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Phase I: Socio-Demographic and health status profile of the 
patients

A total of 39 patients consented and participated in this study. Their 
characteristics are shown in Table 2. Men constitute more than one-half 
of the sample 65.8% as opposed 34.2% women. Eighty seven percent of 
the patients is Malay (87.2%) and non-Malay (12.8%). Among all the 
patients involved, 23.1% of patient with dyslipidaemia and 76.9% with-
out dyslipidaemia, 84.6% with hypertension and 15.4% without hyper-
tension. Other characteristic for socio-demographic and health status 
can be assessed from Table 3.

Phase II: Assessing patients with and without Dyslipidaemia 
Disease towards Blood Pressure Characteristics and 
Biochemical Profile

Table 3 indicates comparison characteristics of blood pressure and 
biochemical variables between patient with dyslipidaemia and without 
dyslipidaemia. There were significant difference on triglycerides, creati-
nine and sodium values between dyslipidaemia and without dyslipidae-
mia patients. Other variables were not significant between these two 
groups. Triglycerides, creatinine and sodium are powerful risk indica-
tors for dyslipidaemia characteristics in patients with type 2 diabetes 
mellitus8). In the present study, we found that the mean level of tri-
glycerides, creatinine and sodium for patient with dyslipidaemia and 
without	dyslipidaemia	were	(1.54	mg/dL	and	1.06	mg/dL,	81.52	μmol/L	
and	107.80	μmol/L,	148.66	mEq	and	138.16	mEq/L)	respectively.

Phase III: Assessing patients with and without Hypertension 
Disease towards Biochemical Profile

Table 4 illustrates that comparison characteristics of biochemical 
profile between hypertension and without hypertension patients. HDL 
and urea reading were quiet significant among biochemical profile, but 
there were no any significant variable between these two groups7). 
Participants were considered hypertension if their systolic and diastolic 
blood pressure was > 140 and 90 mmHg, respectively.

Phase IV: Discovering the factor which obtaining from Phase 
II and III using Plotting Contour and Surface Procedure

Part I : Plotting Analysis of Low-Density Lipoprotein vs. Alkaline 

Phoshatase; Total Cholesterol

Figure 1 shows the contour plot of low-density lipoprotein vs. alka-
line phosphatase; total cholesterol. The contour and surface plots indi-
cate that the highest value of triglycerides reading is obtained when cre-
atinine and urid acid reading is high. This area appears at the upper right 
corner of the contour plot as well as the surface plot6). These two factors 
urid acid and creatinine and seen to give contribute to the level of tri-
glycerides in this case.

Part II: Plotting Analysis of Uric Acid vs. Alkaline Phoshatase; Urea

The contour plot HDL vs. FBS; Urea was shown in Figure 2. The 
contour and surface plots indicate that there is no specific plot pattern 

for HDL vs. FBS; Urea. There is a weak pattern, which can be assessed 
through the plot. There are two areas in the contour plot which indicate 
the high reading of the urea level. Increasing of blood glucose may 
associated with a high urea level. But this relationship is too weak and 
perhaps need for the further investigation.

SUMMARY  AND  DISCUSSION

The main focus of this paper is to determine the associated factor 
which might be related to dyslipidaemia disease. Out of 39 patients, 
65.8% were men as opposed 34.2% women with malay (87.2%) majori-
ty. Furthermore, dyslipidameia were present in 23.1%, and hypertension 
84.6%. It was found that gender, triglycerides, creatinine and sodium 
values were associated with dyslipidameia. Though, increaese value of 
triglycerides was associated increase value of creatinine and urid acid. 
The biochemical profile were not statistically significant with hyperten-
sion. As a conclusion, it is important to adopt any treatments and meth-
ods toward patients with type 2 diabetes mellitus to reduce long-term 
complications of the disease.This study is limited because it was a retro-
spective data from a routine clinic and not a prospective series.
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