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Comparison of Lipid Profile in Type-2 Obese Diabetics and 
Obese Non-diabetic Individuals. A hospital Based Study 
from Western Nepal 

ABSTRACT 
Background

Type-2 diabetes mellitus is an independent risk factor for coronary artery disease 
and risk of coronary disease is three to four fold increased in patients with diabetes 
compared with non-diabetic population and 60-80% 0f type-2 diabetics are obese.

Methods

This study was conducted in Nepalgunj Teaching Hospital, Kohalpur, Banke, Nepal, 
between 1st March, 2011 and 28th February, 2012. A total of 150 samples were 
taken to assess the lipid profile in type-2 diabetic patients associated with obesity 
and 25 obese controls for their lipid profile. Venous blood samples were taken from 
all the subjects in the morning after fasting overnight. Exclusion criteria included 
pregnancy, chronic infectious disease, heart failure; renal failure and drug allergy 
were confirmed from the subject’s personal physician report and a detailed history. 
The data was analyzed using Excel 2003, R 2.8.0 Statistical Package for the Social 
Sciences (SPSS) for Windows Version 16.0 (SPSS Inc; Chicago, IL, USA) and the EPI 
Info 3.5.1 Windows Version.

Results

The mean ± SD age of diabetic patients with obesity was 53.76 ± 6.23 while the 
mean ± SD age of control was 49.61 ± 4.8. Out of 150 patients 105 (70%) were 
males and 45 (30%) were females. Among control subjects 16 (64%) were males 
and 9 (36%) were females. Obese  type-2 diabetic patients when compared to obese 
control subjects showed statistically significant increase in the levels of serum total 
cholesterol (p ˂ 0.001), serum triglycerides (p ˂ 0.001), serum LDL-cholesterol (p 
˂ 0.001) while serum HDL-cholesterol levels did not show statistically significant 
difference in the two group (p ˃ 0.05).

Conclusion

This study showed obese diabetic individuals have dyslipidemia and more prone to 
develop cardiovascular diseases. 
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INTRODUCTION 
Diabetes mellitus (DM) is a serious health problem being 
the third greatest cause of death all over the world, and 
if not treated, it is responsible for many complications 
affecting various organs in the body. The prevalence of 
diabetes for all age-groups worldwide was estimated to 
be 2.8% in 2000 and 4.4% in 2030. The total number of 
people with diabetes is projected to rise from 171 million in 
2000 to 366 million in 2030.1 Type-2 diabetes mellitus is an 

independent risk factor for coronary artery disease and risk 
of coronary disease is three to four fold increased in patients 
with diabetes compared with non-diabetic population.2-4 
Interestingly, in developed countries lower socioeconomic 
groups are most affected while in developing countries 
reverse applies.5 Diabetes is significant and related public 
health problem in those aged 40 or more in urban Nepal.6 
It is calculated 60-80% 0f type-2 diabetics are obese.7 
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This study was conducted to examine the lipid profile in 
obese type-2 diabetic patients and obese control group to 
correlate coronary heart disease with dyslipidemia.

METHODS
This study was conducted in Nepalgunj Teaching Hospital, 
Kohalpur, Banke, Nepal, between 1st March, 2011 and 28th 
February, 2012. A total of 150 samples were taken to assess 
the lipid profile in type-2 diabetic patients associated 
with obesity and 25 obese controls for their lipid profile. 
Venous blood samples were taken from all the subjects 
in the morning after fasting overnight. Plasma levels of 
total cholesterol, triglycerides, High Density Lipoprotein-
Cholesterol (HDL-C), Low Density Lipoprotein-Cholesterol 
(LDL-C) were analyzed. Total cholesterol and triglycerides 
concentration were determined with semi-automated 
enzymatic analyzer. Serum HDL-Cholesterol level was 
measured by using phospho-tungstate precipitation 
method. Serum LDL-C was calculated according to 
computational procedures of Friedewald et al.8 The 
internal quality control was included in each batch of 
tests performed. Inclusion criteria: The patients having 
confirmed diabetes mellitus with BMI more than 30 kg/
m2 were included in this study. Exclusion criteria included 
pregnancy, chronic infectious disease, heart failure; renal 
failure and drug allergy were confirmed from the subject’s 
personal physician report and a detailed. Ethical approval 
for the study was taken from the institutional research 
ethical committee. The data was analyzed using Excel 2003, 
R 2.8.0 Statistical Package for the Social Sciences (SPSS) for 
Windows Version 16.0 (SPSS Inc; Chicago, IL, USA) and the 
EPI Info 3.5.1 Windows Version. The t-test was used to 
observe the relationship between different variables. p < 
0.05 is considered as statistically significant.

RESULTS
The study was conducted on 150 type-2 diabetic patients 
associated with obesity and 25 obese age and sex matched 
controls. The mean ± SD age of diabetic patients with 
obesity was 53.76 ± 6.23 while the mean ± SD age of control 
was 49.61 ± 4.8. Out of 150 patients 105 (70%) were males 
and 45 (30%) were females. Among control subjects 16 
(64%) were males and 9 (36%) were females (table 1).

Obese  type-2 diabetic patients when compared to obese 
control subjects showed statistically significant increase 
in the levels of serum total cholesterol (p ˂ 0.001), serum 
triglycerides (p ˂ 0.001), serum LDL-cholesterol (p ˂ 0.001) 
while serum HDL-cholesterol levels did not show statistically 
significant difference in the two group (p ˃ 0.05) (table 
2). A comparison of lipid profile of obese type-2 diabetic 
patients and obese control group were represented in fig 1.

DISCUSSION 
Dyslipidemia is very common in type 2 diabetes and it is 
characterized by hypertriglyceridemia and low levels of 
HDL-C.9 Hypertriglyceridemia predisposes the patients to 
life threatening complications like diabetic ketoacidosis, 
coronary artery disease and lipaemia retanalis.10 It 
is more common in diabetics as compared to non-
diabetics due to four fold increase in VLDL triglyceride.11 
Hypercholesterolemia and high level of LDL-C mainly 
oxidized LDL-C in blood causes development of plague 
formation and finally atherosclerosis as well as other 
cardiac diseases.

In our study, obese diabetics when compared to obese 
control subjects showed statistically significant increase 
in the levels of serum total cholesterol (P <0.001), serum 
triglycerides (P <0.001) and serum LDL –cholesterol (P 
<0.001). Serum HDL – cholesterol levels did not differ 
significantly (P ˃0.05) in the two groups but level were low 
in obese diabetic compare to obese controls. The studies 
of Santen et al (1972) and Peret et al (1974) observed 

Table 1. Age and sex distribution of study subjects.

Obese type-2 diabetic 
patients

Obese control

Age in years (range) 30-65 30-62

Mean ± SD 53.76 ± 6.23 49.61 ± 4.8

Sex distribution

Males 105 (70%) 16 (64%)

Females 45 (30%) 9 (36%)

Table 2. Lipid profile of patient and control subjects.

Obese  type-2 diabetic 
patients

Obese control p value

Total Cholesterol

Mean ± SD 221.45 ± 54.38 150.81 ± 33.89 ˂0.001

Triglycerides

Mean ± SD 199.45 ± 54.38 101.3 ± 23.96 ˂0.001

HDL cholesterol

Mean ± SD 35.45 ± 11.09 40.32 ± 7.08 ˃0.05

LDL cholesterol

Mean ± SD 144.55 ± 29.28 82.53 ± 33.07 ˂0.001

Figure 1. A comparison of lipid profile of obese type-2 diabetic 
patients and obese control group.
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mean serum triglyceride levels higher in obese diabetics 
in comparison to obese control subject.12,13 Sharma (1970) 
and Jain (1980) observed increase in the levels of serum 
total lipids, total cholesterol, serum triglycerides and 
serum phospholipids in diabetic subjects as compared 
to normal controls.14,15 Several other studies have shown 
similar results as were obtained in our study (16, 17, 18). 

Obesity and type 2 diabetes mellitus are associated with 
increased deposition of triglycerides in nonadipose tissue, 
such as the heart, liver, pancreas, and skeletal muscle.19 
Obesity, i.e. fat accumulation in the subcutaneous 
abdominal and visceral depots, is most strongly 
associated with the risk of metabolic and cardiovascular 
complications.20-22 Visceral obesity plays an important 
role in the development of diabetes by mobilizing free 
fatty acids and certain inflammatory cytokines promoting 
insulin resistance.23 In obesity, the low plasma HDL-C levels 
have been attributed to increased fractional clearance of 
HDL secondary to depletion of its cholesterol.24,25 Many key 
enzymes involved in HDL metabolism are altered in obese 
people with insulin resistance. Some of these changes are 
further developed in type 2 diabetes where in addition to 
insulin resistance, relative or absolute insulin deficiency. 
An important metabolic trigger for reduced HDL-C levels 
in obesity and insulin resistance is the increased VLDL 
production, at least partly because of increased fatty acid 
flux to the liver.26 Gambhir et al found that low HDL were 

independent risk factor for premature coronary artery 
disease.27 HDL facilitates reverse cholesterol transport 
to the liver from peripheral tissues, and thus probably 
prevents vascular atherosclerotic lesions from developing.28 
The cardioprotective properties of HDL include antioxidant 
activity, anti-inflammatory activity and scavenging toxic by-
products of LDL oxidation such as lysophosphatidylcholine, 
antithrombotic and fibrinolytic activity through promotion 
of protein C, and inhibition of LDL retention through apo 
E-related effects.29-31 Schmitt et al reported LDL uptake by 
fibroblasts may be impaired in type 2 diabetes and this leads 
to increase in LDL: HDL ratio in type 2 diabetics.32 Patients 
with type-2 diabetes have increased risk of cardiovascular 
disease associated with atherogenic dyslipidemia and 
coronary artery disease, especially myocardial infarction is 
the leading cause of morbidity and mortality worldwide.33 
This signifies individuals having diabetes associated obesity 
are more prone to develop cardiovascular disease then 
obese non- diabetic individuals. 

CONCLUSION
This study showed obese diabetic individuals have 
dyslipidemia and more prone to develop cardiovascular 
diseases. The most probable reason, people are more 
aware of their physical well-being, changing their dietary 
habits and life style modification. 
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