
INTRODUCTION
Diabetes (Diabetes mellitus) is classed as a metabolism disorder. A person with diabetes has a

condition in which the quantity of glucose in the blood is too elevated (hyperglycemia). This is
because the body either does not produce enough insulin, produces no insulin, or has cells that do
not respond properly to the insulin the pancreas produces. This results in too much glucose building
up in the blood. This excess blood glucose eventually passes out of the body in urine. So, even
though the blood has plenty of glucose, the cells are not getting it for their essential energy and
growth requirements.Uncontrolled diabetes mellitus may lead to complications. Diabetes affects the
blood vessels, the blood and heart. Diabetes increases the risk of heart diseases by 3 to 4 fold.
Diabetic patients are at great risk of developing atherosclerosis.

Dyslipidemia is strongly related to increased CVD risk.  In the UK Prospective Diabetes Study
(UKPDS)  LDL-cholesterol concentration was the best predictor of MI. In this observational
epidemiology study, a 1 mmol/l increase inLDL was associated with a 57% increased risk of MI.  Small
dense LDL particles found in patients with type 2 diabetes are less effective ligands of the LDL
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ABSTRACT
Dyslipidemia is one of the major risk factors for cardiovascular disease in diabetes mellitus. The purpose
of the study was to examine the association between hyperglycemia and coronary heart  disease  (CHD)
and to see the effects of variation in age groups, sex, blood glucose and BMI of diabetic subjects on their
Total Cholesterol, HDL, LDL, VLDL, and Triglyceride levels.The study comprised of 70 diabetic subjects
(46 male and 24 female), aged between 31   to 90 years. Fasting Blood sugar and Lipid Profile tests were
performed. Results showed that the percent of diabetic subjects who had elevated Total Cholesterol
levels, LDL, VLDL, Triglyceride levels, TC /HDL ratio, and LDL/ HDL ratio and decreased  HDL levels
was respectively 15.71%, 7.14%, 37.14%, 21.42%, 5.17%, 4.28%, 97.11% .The chi-square value prove
the results that variation in age, sex, fasting blood sugar and BMI  had no significant effect on elevated
HDL, LDL, and triglycerides where as variation in BMI had significant effect on elevated VLDL, and
variation in glucose level had significant effect on Total Cholesterol. It was concluded that major problem
among studied diabetic subjects was decreased HDL levels although other lipoproteins were also at
elevated levels which were at risk for CHD diseases. Subjects are advised besides controlling their glucose
levels they should also concentrate on exercise, avoid smoking and consumption of trans fatty acids.
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receptor, a major determinant of LDL clearance from the circulation, than LDL particles of normal
size.  Longer plasma residence time together with smaller particle size facilitates penetration of LDL
particles in the arterial subintimal space and increased retention owing to enhanced binding to
glycosaminoglycans.  These particles are also more susceptible to oxidation, and oxidized LDL is
central tomany of the processes of atherogenesis.  Plasma triglycerides account for approximately
70% of the variance in small dense LDL particle number.

In the Framingham Heart Study, 13% of men and 24% of women with diabetes mellitus had
increased total plasma cholesterol levels, compared with 14% of men and 21% of women without
diabetes mellitus. The prevalence of high LDL cholesterol levels in men and women with diabetes
mellitus (9% and 15%, respectively) did not differ significantly from the rates in non diabetic men and
women (11% and 16%, respectively). By contrast, the prevalence of high plasma triglyceride levels in
individuals with diabetes mellitus (19% in men and 17% in women) was significantly higher than in
those without diabetes mellitus (9% of men and 8% of women).  High levels of total cholesterol, LDL
cholesterol and triglyceride were defined as values above the corresponding 90th  percentile for the US
population.

Objectives:
1. To assess the nutritional status of subjects in terms of anthropometry, dietary and biochemical

methods.
2. To check lipid profile among diabetes subjects.
3. To see the effects of various age groups, sex, blood glucose and BMI of diabetic subjects on

their Total Cholesterol levels.
4. To see the effects of various age groups, sex, blood glucose and BMI of diabetic subjects on

their High Density Cholesterol levels.
5. To see the effects of various age groups, sex, blood glucose and BMI of diabetic subjects on

their Low Density Cholesterol levels.
6. To see the effects of various age groups, sex, blood glucose and BMI of diabetic subjects on

their Very Low Density Cholesterol levels.
7. To see the effects of various age groups, sex, blood glucose and BMI of diabetic subjects on

their Triglyceride levels.

Hypothesis:
1. There was no significant effect of variation in age, sex, blood glucose level and BMI of

diabetic subjects on their Total cholesterol level.
2. There was no significant effect of variation in age, sex, blood glucose level and BMI of

diabetic subjects on their HDL Cholesterol level.
3. There was no significant effect of variation in age, sex, blood glucose level and BMI of

diabetic subjects on their Low Density Lipoprotein levels.
4. There was no significant effect of variation in age, sex, blood glucose level and BMI of

diabetic subjects on their Very Low Density Lipoprotein levels.
5. There was no significant effect of variation in age, sex, blood glucose level and BMI of

diabetic subjects on their Triglycerideslevels .

METHODOLOGY
In this study 70 persons (both male & female) were taken. For biochemical estimation fasting

Blood glucose and Total lipid profile tests were conducted. Blood sugar was estimated by the oxidox
method and lipid profile were measured by a routine enzymatic method using a photo colorimeter. LDL
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and VLDL were calculated using fried – wald’s formula.
 For anthropometric measurement (weight) platform spring balance and height (vertical

anthropometry rod) were used. BMI was calculated according to the formula. BMI = Weight (in kg.) /
(Height)² (in meter)

Results were further calculated by applying Chi-squared test (P > 0.005) to check whether there
was significant relationship.

RESULTSAND DISCUSSION
Results showed that the percent of diabetic subjects who had elevated Total Cholesterol levels,

LDLC, VLDC, Triglyceride levels, TC /HDLC ratio, and LDL/ HDL ratio and decreased  HDLC levels
was respectively 15.71%, 7.14%, 37.14%, 21.42%, 5.17%, 4.28%, 97.11% .

Total cholesterol and diabetes :
Thetable clearly shows that variation in age had no significant effects on the cholesterol levels.

It was also seen that the male subjects had about four times more risk than the female subjects. Male
subjects were 9 and female subjects were 2 in the risk category of developing Cardio Vascular disease.
It was proved by Chi square test that sex factor wasnon significant forelevated  Total cholesterol
levels. It was observed that the levels of glucose are highly related to the cholesterol levels. As the
glucose level rises, risk of increasing total cholesterol levels also rises. The calculated chi square
value shows significant relationship between elevated blood glucose and elevated cholesterol levels.
In the case of BMI, highest affected persons were found in the obese 1 group. There were total 6
persons who had elevated Total Cholesterol levels. The subjects who were obese,  were more at risk
for Coronary Heart Disease than the normal weight patients. Variation  in BMI  was  also non significant
with cholesterol levels.

In a study 2009 Ogbera et al analyzed parameters in diabetes mellitus A total of 600 patients with
diabetes aged between 22 – 79 years were evaluated for lipid abnormalities. The anthropometric
indices, glycosylated haemoglobin, pattern of diabetes treatment and co-morbidities were noted.
Total cholesterol (TCHOL), triglyceride (TG), high density lipoproteins (HDL-C), low density lipoproteins
cholesterol (LDL-C) levels and the atherogenic indices levels were documented. In results over half
(89%) of the study subjects had lipid abnormalities and there was no statistically significant difference
in the proportions of subjects with type 1 and 2 DM with lipid abnormalities. Elevated LDL-C, TCHOL,
TG and reduced HDL-C were noted in 74%, 42%, 13%, and 53% respectively of the study subjects.
The commonly noted combined lipid abnormalities were elevated TG and reduced HDL-C.
Hypertension, significant histories of smoking and alcohol ingestion were found to be potential
determinants of the occurrence of dyslipidaemia. Age, sex, type of DM and anthropometric indices
were found to be determinants of the pattern of dyslipidaemia. Only small proportions – (8%)-of the
subjects with dyslipidaemia were on treatment for it.

HDL and diabetes :
It was also observed that except two all diabetic subjects in the age group of 31-90 did not have

normal HDL levels. 54.29% of subjects in the age group of 51-70 had HDL value less than 55 mg/ dl
which was a risk factor for having Cardio Vascular Disease. Age had no significant effect on the HDL
levels.  There were only 2 male subjects from the all subjects who had normal HDL levels. Sex was also
no significant for decreased levels of HDL.  In the above results it had clearly shown that there 58.57%
subjects who had abnormal glucose levels ie greater than 130 mg/ dl. had lower High Density lipoprotein
levels as compared to diabetic subjects who had normal blood glucose levels (lower than 110 mg/dl.).
With the increase in blood glucose level no. of persons with lower HDL also increased. Same as age
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and sex, glucose was also non significant for the lower HDL levels. It was depicted that elevated
glucose levels does take part in lowering theHDL levels but the effect was non significant. All the
subjects (obese grade I and obese grade II) were at high risk for developing coronary heart disease
due to low levels of HDL cholesterol. There were only 2.86 % subjects of normal weight who had
normal HDL levels. Chi square test proved BMI to have no significant relationship with HDL.

Mengesha (2003) conducted a cross-sectional study to determine the serum lipid profile of
diabetes mellitus (DM) patients receiving treatment atGaborone City. A total of 401 patients were
studied over a 3-month period. It was found that 33.5% had hypercholesterolaemia and 38.9%
hypertriglyceridaemia. The mean low-density lipoprotein (LDL) levelswere higher in females than in
males, but there was no difference in LDL levels between type 1 and 2 DM patients. There was no
difference incholesterol, triglyceride and high-densitylipoprotein (HDL)levels between genders or
between type 1 and 2 patients. Hyperlipidemia was associated with high body mass index. Only
hypertriglyceridemia was associated with high blood pressure. Hyperlipidemia was not associated
with exercise, smoking or alcohol consumption in the DM patients studied.

LDL and diabetes:
There were 4.29% person in the age group of 51-70 year who had their LDL level above the

normal range and only one person each in remaining age groups with elevated LDL levels. Big
variations were seen among the all age groups for the risk of developing Coronary Heart Disease due
to high levels of Low Density lipoprotein. There were total 5 subjects who had elevated LDL levels
and all were males that prove that males had more chances to have elevated LDL levels. Elevated LDL
levels were only found in the patients with elevated glucose levels. There were total 7.14% subjects in
this category. In the present study there were 4 subjects who were in obese category and had
increased LDL levels. 4.29% subjects were there with raised LDL levels belonged to obese grade 1. All
the data received from the table, clearly shows no significant relationship of  variation in age, sex,
blood glucose and BMI with the elevated levels of Low Density Lipoprotein Levels.

Pattern Otamere et al.  (2011)   conducted a study on patients   to evaluate the impact of age and
duration of illness on lipid profile in Diabetes Mellitus. One hundred and four (104) patients, were
included in the study conducted from January through October2010. The lipid parameters studied
were Triglycerides, Total cholesterol, Low Density lipoprotein and High Density lipoprotein. There
were anomalies in lipid profile whose pattern did not skew to any age group nor duration of illness
(p>0.05). In Diabetes mellitus age and duration of illness are not reliable indices for lipid profile
prediction.

VLDL and diabetes :
Chi squared analysis of the (age, sex, blood, glucose BMI) independent variables with dependent

variable (VLDL) had been concise in the table. There was a remarkable percentage in the age group of
51-70. There were 15 persons who had elevated VLDL levels and in the age group of 31-50 year, there
were 11 subjects who had more than desired level 30mg/ dl. Chi square values shows no significant
effect of variation age on the VLDL levels. For the sex, there were about double risk to develop
coronary Heart Disease in the males as compared to females due to elevated VLDL levels. There were
9 females and 17 male subjects in the risk category with raised VLDL levels. But Regarding BMI, the
calculated Chi square value was higher than table value and it was proved that variation in BMI
significantly affects VLDL levels and obese person were at greater risk for coronary heart disease as
their VLDL levels were above the normal levels as compared to normal weight individuals. Person who
had normal BMI (42.86%) also had normal range of VLDL.
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Triglyceride and diabetes:
For triglyceride levels, the majority of the subjects (10%) who had elevated triglycerides were in

the age group of 31-50 years. On the sex, males were more affected as compared to female subjects. For
the females this percentage was 4.28% where as males percentage was 17.14%. A high variation was
seen in thepersons with elevated triglycerides and different levels of glucose. There were total 4
person with normal and below normal glucose level, in the risk category of VLDL. But highest number
(11) and percentage (15.71%) was found in the diabetic subjects who had blood glucose level greater
130 mg/dl. In the case of BMI, persons who were in the category of obese grade 1 who had increased
VLDL as compared to person with obese grade 2. 48.57% of diabetic subjects who had normal BMI
also had normal triglyceride levels.

BogalusaHeart Study reported that overweight schoolchildren, in comparisonwith their lean
counterparts, were 2.4 to 7.1 times more likelyto have elevated total cholesterol, LDL cholesterol, and
triglycerides,and 12.6 times more likely to have hyperinsulinemia.

Nasir Ahmed (2008) conducted a study patients with Type 2 diabetes mellitus coming to medical
OPD as well as among those admitted in Medical ‘B’ Ward fulfilling the inclusion criteria were selected.
Blood was taken in the fasting state for lipid profile, fasting blood glucose and glycosylated
haemoglobin determination. In result they found that among 100 patients with Type 2 Diabetes, 78
were found to have hypertriglyceridaemia, while, 92 had LDL-Cholesterol in borderline cardiovascular
risk status. Out of 78 patients with hypertriglyceridaemia 46 (59%) were poorly controlled diabetics
(HbA1c>8%) emphasizing the importance of good glycaemic control. However none of our patients
had a low HDL-Cholesterol as found in some other studies. Hypertriglyceridaemia along with impaired
LDL-Cholesterol is present in majority of our patients. Good glycaemic control does affect the lipid
profile in Type 2 Diabetes mellitus.

Conclusion:
1. There was no significant effect of variation in age, sex and BMI but significant effect of

fasting blood glucose levels of diabetic subjects on their Total Cholesterol level.
2. There was no significant effect of variation in age, sex, fasting blood glucose levels and BMI

of diabetic subjects on their High Density Lipoprotein Cholesterol level.
3. There was no significant effect of variation in age, sex, fasting blood glucose levels and BMI

of diabetic subjects on their Low Density Lipoprotein Cholesterol level.
4. There was no significant effect of variation in age, sex and fasting blood glucose levels but

significant effect of BMI of diabetic subjects on their Very Low Density Lipoprotein Cholesterol level.
5. There was no significant effect of variation in age, sex, fasting blood glucose levels and BMI

of diabetic subjects on their Triglyceride levels.
By the results it was concluded that major problem among studied diabetic subjects was decreased

HDL levels although other lipoproteins were also at elevated levels which were at risk for CHD
diseases. Subjects are advised besides controlling their glucose levels they should also concentrate
on exercise, avoid smoking and consumption of trans fatty acids.
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