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ABSTRACT… Objective: This study was designed to evaluate the frequency and pattern of 
dyslipidemia in patients of diabetes mellitus type 2. Study Design: Cross Sectional Observational 
study. Setting: Medicine Department and National Institute of Diabetes and Endocrinology OPD 
of Dow University Hospital OJHA Campus Karachi Sindh. Period: March 2018 to September 
2018. Material & Methods: 142 diabetes mellitus type 2 patients aged between 35-60 years, 
selected by non-probability consecutive sampling method. Detailed medical history and blood 
sample for fasting lipid profile was obtained from each diabetic patient. Result: Out of 142 
diabetic patients investigated for dyslipidemia, 72 (50.7%) were male and 70 (49.3%) were 
female with a mean age of 47.49±6.40 (35-60) years. Dyslipidemia was detected in 114 (80.3%) 
patients; with most common abnormality was elevated serum triglycerides (54.9%), followed 
by decreased serum HDL cholesterol (50.7%), elevated serum VLDL cholesterol (50.0%), 
elevated serum cholesterol (38.7%) and elevated serum LDL cholesterol (16.9%). Conclusion: 
It was concluded that diabetes mellitus type 2 is directly correlated with higher incidence of 
dyslipidemia.
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INTRODUCTION
Diabetes mellitus type 2 is one of the heterogenous 
metabolic disorders, affecting the population 
worldwide.1 It is characterized with abnormal 
functioning of carbohydrate, protein and lipid 
metabolism, resulting in hyperglycemia and 
impaired insulin secretion or resistance or both.2 
The actual pathogenesis of diabetes mellitus 
type 2 is still unknown, but it is being proposed 
that some genetic, and behavioral factors along 
with environmental risk factors, such as physical 
inactivity and obesity are important and play their 
role in development of diabetes.1-3

Globally diabetes mellitus type 2 included 
in essential and leading causes of mortality 
and disability.4 In last thirty years DM spreads 
epidemically and becomes 9th major cause of 

mortality. Globally one in eleven adults is diabetic 
and 90% of them are type 2 diabetic.5 According to 
International diabetic federation (IDF), 425 million 
adults are diabetic, among which two-third (327 
million) are in working age, whereas 212 million 
are undiagnosed diabetic.6 Prevalence of diabetes 
mellitus type 2 is progressively increasing and 
affecting developing countries more as compared 
to developed countries.7 Diabetes mellitus type 
2 is rapidly emerging in Asian countries, among 
them China, India and Pakistan are at the top. In 
Pakistan diabetes mellitus type 2 prevalence is 
11.77%.5,8

Diabetes mellitus type 2 is directly related with 
higher risk of cardiovascular diseases (CVD) that 
increased the mortality rate as compared to non-
diabetics. Dyslipidemia is among well accredited 
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risk factors of diabetes that enhanced the 
cardiovascular problems.9 Diabetic dyslipidemia 
is also known as atherogenic dyslipidemia. High 
plasma triglyceride concentration, small dense 
low-density lipoprotein (sdLDL) cholesterol 
and very low-density lipoprotein (VLDL) and 
decreased high density lipoprotein (HDL) 
are the distinctive characteristics of diabetic 
dyslipidemia.10 Dyslipidemia is more frequent with 
diabetes and it worsens with poor hyperglycemia 
management. Thus, appropriate investigation of 
lipid profile in diabetic patients is very necessary 
that will be helpful in early diagnosis, management 
and treatment of diabetic complications.11 This 
study was designed to evaluate the prevalence 
and pattern of dyslipidemia in patients of diabetes 
mellitus type 2.

MATERIAL & METHODS
It was a cross-sectional, observational study 
conduct at Medicine department and National 
Institute of Diabetes and Endocrinology OPD at 
Dow University Hospital Ojha campus Karachi 
Sindh. Among type 2 diabetic patients of 
either gender aged between 35-60 years 142 
were selected by non-probability consecutive 
sampling technique. Patients on dialysis, 
taking lipid lowering medicines, having acute 
complications (such as diabetic keto-acidosis 
and hyperglycemic hyperosmolar non-ketotic 
coma) or\ hypothyroidism, nephrotic syndrome, 
diabetes mellitus type 1, lactic-acidosis and 
hypoglycemia were excluded. Informed consent 
was obtained from selected diabetic patients 
and detailed medical history including body 
mass index (BMI), smoking status and about 
hypertension was obtained. Blood samples of 
each patient was collected in aseptic condition 
and sent to clinical laboratory for fasting lipid 
profile.

Data was analyzed on Statistical Package for 
Social Science (SPSS) software, Version 22. 
Mean and standard deviation was computed 
for age, serum cholesterol, serum triglycerides, 
HDL cholesterol, LDL cholesterol and VLDL 
cholesterol. Frequency of age, gender, BMI, 
hypertension and smoking was obtained and also 
stratified with dyslipidemia by using Chi square 

test (P value ≤ 0.05). Bivariate correlation was 
performed between serum lipid profile variables.

OPERATIONAL DEFINITION

Diabetes Mellitus Type 2
Patient having plasma fasting glucose level ≥ 
126 mg/dl or taking diabetic drugs.

Dyslipidemia
Patient having one or more following 
abnormalities; Serum cholesterol: ≥ 200 mg/
dl, Serum triglycerides: ≥ 150 mg/dl, HDL 
cholesterol: ≤ 40 mg/dl, LDL cholesterol: ≥ 160 
mg/dl and VLDL cholesterol: ≥ 30 mg/dl.

Smoker
Patient taking 10 cigarettes/day for more than 
one year.

Hypertension
Patient having systolic blood pressure greater 
than 140 mmHg or on anti-hypertensive drugs.

RESULTS
During this study, 142 diabetic patients were 
investigated for lipid profile, out of which 72 
(50.7%) patients were male and 70 (49.3%) were 
female. Mean and standard deviation of age was 
47.49±6.40 (35-60) years, categorized into three 
age group; 35-40, 41-50 and 51-60 years having 
38 (26.8%), 61 (43.0%) and 43 (30.3%) patients 
respectively. In observed diabetic patients 26 
(18.3%) and 53 (37.3%) patients have history 
of smoking and hypertension respectively. BMI 
of diabetic patients was normal in 22 (15.5%), 
overweight in 64 (45.1%) and obese in 56 (39.4%) 
patients (Table-I).

Lipid profile of diabetic patients were performed 
and analyzed, results shows serum cholesterol, 
serum triglycerides, HDL cholesterol, LDL 
cholesterol and VLDL cholesterol level were 
normal in 87 (61.3%), 64 (45.1%), 70 (49.3%), 118 
(83.1%) and 71 (50%) patients and abnormal in 
55 (38.7%), 78 (54.9%), 72 (50.7%), 24 (16.9%) 
and 71 (50%) patients respectively (Table-II). On 
the basis of lipid profile dyslipidemia was present 
in 114 (80.3%) diabetic patients and absent in 28 
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(19.7%) diabetic patients.

Dyslipidemia in diabetic patients was evaluated 
with different risk factors such as gender, age, 
smoking, hypertension and BMI. Gender and 
smoking shows non-significant relation whereas 
age, BMI and hypertension shows significant 
relation with dyslipidemia in diabetes mellitus 
type 2 patients (Table-III).

In correlating investigation of lipid profile in 
diabetic patients, serum cholesterol shows highly 
significant relation with serum triglycerides, 
LDL cholesterol and VLDL cholesterol. Serum 
triglycerides shows significant relation with serum 
cholesterol and HDL cholesterol. HDL cholesterol 
shows significant relation with serum triglycerides. 
LDL cholesterol shows significant relation with 
serum cholesterol and VLDL cholesterol, whereas 

VLDL cholesterol shows significant relation with 
serum cholesterol and LDL cholesterol (Table-IV).

Variable Frequency (N) %

Gender
Male
Female

72 (50.7)
70 (49.3) 

Age (years)
35-40
41-50
51-60

38 (26.8)
61 (43.0)
43 (30.3)

Mean ± SD 47.49±6.40
Smoker 26 (18.3)
Hypertension 53 (37.3)

BMI
Normal
Overweight
Obese

22 (15.5)
64 (45.1)
56 (39.4)

Table-I. Demographic Data.

Variable Mean ± SD Normal N (%) Abnormal N (%)

Serum Cholesterol 196.68±39.28 87 (61.3) 55 (38.7)

Serum Triglycerides 194.88±127.62 64 (45.1) 78 (54.9)

HDL Cholesterol 37.49±6.43 70 (49.3) 72 (50.7)

LDL Cholesterol 130.29±32.69 118 (83.1) 24 (16.9)

 VLDL Cholesterol 36.33±28.08 71 (50) 71 (50)

Table-II. Lipid Profile.

Variable
Dyslipidemia

Total P-ValuePresent
N (%)

Absent
N (%)

Gender
Male
Female

56 (39.4)
58 (40.8)

16 (11.3)
12 (8.5)

72 (50.7)
70 (49.3)

0.447

Age (years)
35-40
41-50
51-60

37 (26.1)
47 (33.1)
30 (21.1)

1 (0.7)
14 (9.9)
13 (9.2)

38 (26.8)
61 (43.0)
43 (30.3)

0.005

Smoker 20 (14.1) 6 (4.2) 26 (18.3) 0.634
Hypertension 35 (24.6) 18 (12.7) 53 (37.3) 0.001

BMI
Normal
Overweight
Obese

11 (7.7)
59 (41.5)
44 (31.0)

11 (7.7)
5 (3.5)

12 (8.5)

22 (15.5)
64 (45.1)
56 (39.4)

0.001

Table-III. Risk Factors and Dyslipidemia in Diabetes mellitus type 2.
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DISCUSSION
Diabetes mellitus type 2 is a chronic disorder, 
responsible for increased risk of cardiovascular 
diseases (CVD) that counts 75% deaths in diabetic 
patients.12 Lipid abnormalities are very common 
in diabetes mellitus type 2 patients along with 
other risk factors such smoking, hypertension 
and obesity.13 The main focus of current study 
was on the determination of the frequency of 
dyslipidemia in diabetic patients (type 2) visiting 
Dow University Hospital Karachi.

In this study, dyslipidemia was detected in 
80.3% diabetes mellitus type 2 patients, along 
with most common lipid profile abnormality was 
elevated serum triglycerides (54.9%), followed 
by decreased serum HDL cholesterol (50.7%), 
elevated serum VLDL cholesterol (50.0%), 
elevated serum cholesterol (38.7%), and elevated 
serum LDL cholesterol in (16.9%) diabetic 
patients. Similar results were reported by different 
researcher such as Dhoj TS, et al.9, Joshi KR, et 
al.11, and Goel S, et al.14

Different studies reported decrease in HDL 
cholesterol level as an indicator for premature 
coronary heart diseases (CHD). During diabetes 
HDL cholesterol is converted into VLDL 
cholesterol and denser LDL cholesterol results in 
decrease HDL cholesterol level. HDL cholesterol 
is also rapidly converted into smaller particles 
by hepatic lipase and removed from the plasma. 
Appropriate treatment and management of 
blood glucose level raises and maintain the HDL 
cholesterol level in plasma, hence justifying the 
role of improper blood glucose management as 
culprit in increasing lipid abnormalities.9,14-15

In this study, other risk factors in diabetes mellitus 

type 2 patients were also investigated such as 
smokers were 18.3% and hypertensive were 
37.3% patients, however rate of smoking was low 
in this study and shows non-significant relation 
with dyslipidemia, whereas hypertension shows 
highly significant relation with dyslipidemia. A 
similar type of study performed by Goel S, et 
al., on dyslipidemia in diabetes mellitus type 2 
patients’ reports the hypertension in 66% and 
smoking in only 6% patients.14

Another important risk factor is BMI that was 
elevated in 84.5% patients [45.1% overweight 
and 39.4% obese] and normal in only 15.5% 
patients. A study by Dhoj TS, et al., reports that 
50% patients had normal BMI, 28.0% overweight 
and 22.0% obese.9 In this study frequency of 
dyslipidemia was higher in overweight and obese 
patients as compared to normal BMI patients.

Different researchers reported that high level 
of serum triglycerides (hypertriglyceridemia) is 
directly correlated with improper treatment and 
management of diabetes mellitus and obesity. 
Similarly, proper management and control on 
blood glucose level decreases the level of serum 
triglycerides.9,14-15 Dyslipidemia reported more 
often with diabetes mellitus type 2 and frequent 
abnormality in lipid profile is hypertriglyceridemia 
and decreased HDL cholesterol level, heighten 
the risks of development of CVD that results in 
premature death of diabetic patients. Therefore, 
appropriate treatment and management of 
diabetes mellitus type 2 is very important along 
with early investigation, diagnosis and treatment 
of dyslipidemia.

CONCLUSION
It was concluded that diabetes mellitus type 2 

44

Variable Serum 
Cholesterol

Serum 
Triglycerides

HDL 
Cholesterol

LDL 
Cholesterol

VLDL 
Cholesterol

Serum Cholesterol 0.001 0.0579 0.001 0.001
Serum Triglycerides 0.00 0.018 0.873 0.219
HDL Cholesterol 0.59 0.018 0.919 0.271
LDL Cholesterol 0.001 0.873 0.919 0.002
VLDL Cholesterol 0.001 0.219 0.271 0.002

Table-IV Serum Lipid Profile Correlation.
*Correlation is significant at < 0.05 (2-tailed)
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is directly correlated with higher incidence of 
dyslipidemia with elevated serum cholesterol, 
serum triglycerides, serum LDL cholesterol, 
serum VLDL cholesterol and decreased serum 
HDL cholesterol.
Copyright© 21 Oct, 2020.
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