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Abstract: Prevalence of dyslipidemia in type 2 diabetes mellitus patients is higher and positively correlated with BMI.
The present study was designed to assess the glycemic control and lipid profile in newly diagnosed type 2 diabetes
mellitus in rural population of Indore. The study was conducted on 100 newly diagnosed type 2 diabetes mellitus patients
( male- 70, female- 30) mean age 45.50 ±4.8 years and the control groups consisted of 80 healthy individuals (male-60,
female-20) mean age 42.35 ± 2.4 years. Analysis of various biochemical parameters was performed by standard kit
methods. Fasting and postprandial blood sugar, HbA1c and lipid profile were compared in type 2 daibetics and control
subjects and also compared according to BMI in diabetic patients. Statistical analysis was done by unpaired t-test. The
fasting and postprandial blood sugar, total cholesterol, triglycerides, LDL, VLDL, HbA1c were significantly increased
and HDL was significantly decreased in diabetics compared to control subjects (p< 0.001). All the lipid parameters were
significantly increased in group 2 except HDL which was significantly decreased compared to group 1. Both males and
females showed increased incidence of dyslipidemia /hyperlipidemia with increasing BMI. Reduction in BMI and early
detection of dyslipidemia and its treatment are key factors to achieve good glycemic control to prevent microvascular and
macrovascular complications in type 2 diabetes mellitus patients..
Keywords: BMI (body mass index), Dyslipidemia, Glycated hemoglobin, Lipid profile
INTRODUCTION
Diabetes is a heterogeneous group of
syndromes characterized by an elevation of fasting
blood glucose that is caused by a relative or absolute
deficiency in insulin. Diabetes mellitus is the leading
cause of adult blindness and amputation, and a major
cause of renal failure, heart attacks, and strokes [1].
The chronic hyperglycemia of diabetes has
been found to be associated with long term damage,
dysfunction and failure of various organs, especially the
eyes, nerves, kidneys, heart & blood vessels. 50%
diabetic patients die of cardiovascular disease [2, 3].
The lipid abnormalities are prevalent in type 2
Diabetes Mellitus because the key enzymes and
pathways in lipid metabolism are affected due to insulin
resistance or deficiency [4]. Diabetic dyslipidemia is a
well-recognized and modifiable risk factor. The

management of dyslipidemia is a key element in the
multifactorial approach in order to prevent CVD in
individuals with type 2 diabetes [5]. Apart from
dyslipidemia, elevated HbA1c has also been regarded as
an independent risk factor for CVD in subjects with or
without diabetes. Each 1% increase in absolute HbA1c
has been found to show 18% increase for cardiovascular
disease [6]. The present study was designed to assess
the glycemic control and lipid profile in newly
diagnosed type 2 diabetes mellitus in rural population of
Indore.
MATERIALS AND METHODS
The criteria used for selection of both diabetes
and normal controls were performed by wellestablished diagnostic criteria as recommended by
WHO and serum lipid reference as mentioned by
National Cholesterol Education Programme (NCEP)
Adult Treatment Panel III (ATP III). The present study
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was conducted on 100 newly type 2 Diabetes mellitus
patients (male- 70, female -30) with mean age of 45.50
± 4.8 years and the control group consisted of 80
healthy individuals (male- 60, female-20) with mean
age of 42.35 ±2.4 years. Diabetic patients were further
classified on the basis of BMI and HbA1c. Diabetic
subjects were only on oral hypoglycemic drugs. The
study groups (patients and control) were non-smokers
and non-alcoholics and were not suffering from any
other chronic disease. The study was approved by the
Institute Ethics Committee, Index Medical College
Hospital and Research Centre, Indore, India and
informed consent was obtained from all the cases and
control subjects. Blood samples were collected in plain
vacutainers without any anticoagulant and whole blood
collected with EDTA from diabetic patients and control
subjects for the estimation of various biochemical
parameters.
 Fasting and postprandial blood sugar was
estimated by method of GOD-POD Trinder P [7]
 HbA1c by kit method (ERBA diagnostics
Mannheim GmbH)
 Total cholesterol by kit method (ERBA
diagnostics Mannheim GmbH)
 TG by kit method (ERBA diagnostics Mannheim
GmbH)
 HDL by kit method (ERBA diagnostics
Mannheim GmbH)
 LDL calculated by Friedwald formula [8]
LDL= Total Cholesterol-(HDL+TG/5).
 BMI = Weight in Kg/Height in meter2
All data were expressed as mean ±SD.
Unpaired student’s t-test was used for between group
comparisons. Differences were considered of statistical
significance when the p-value was p˂0.05.

RESULTS AND DISCUSSION
The study was conducted on 100 newly
diagnosed type 2 diabetes mellitus patients ( male- 70,
female- 30) mean age 45.50 ±4.8 years and the control
groups consisted of 80 healthy individuals (male-60,
female-20) mean age
42.35 ±2.4 years. The
demographic and biochemical parameters in type 2
diabetes mellitus patients and control subjects are
depicted in Table 1. Blood sugars FBS mg/dl (135.48 ±
14.51), PPBS mg/dl (175.32 ± 15.23) was significantly
higher in type 2 diabetes mellitus patients as compared
to control group FBS mg/dl ( 98.67 ± 10.21) PPBS
mg/dl (118.89 ± 12.42) p<0.001. HbA1c% (8.21 ± 1.61)
was significantly higher in patients as compared to
control 5.35 ± 0.98) p<0.001. All the lipid parameters
(mg/dl) TC (191.89 ± 14.33 p<0.0001), TG (189.98 ±
25.50; p<0.0001), VLDL (38.19 ±5.09; p<0.0001),
LDL (111.55 ± 5.35; p<0.001), non-HDL (151.51 ±
10.71; p<0.001) was significantly higher in patients as
compared to control TC (180.52 ±15.65), TG (140.45
±20.12), VLDL (33.09 ±4.24), LDL (98.65 ±4.19) and
non-HDL (131.74 ±8.43); while, HDL (mg/dl) 42.15
±3.89 was significantly lower in patients when
compared to control group (45.78 ± 4.78; p<0.001).
Table 2 shows the comparison of biochemical
parameters in group 1 (BMI<25 kg/m2) and group 2
(BMI >25kg/m2). HbA1c was significantly higher in
group 2 (8.58±1.42) as compared to group 1
(7.89±1.80); p<0.05. Similarly lipid parameters (mg/dl)
TC (195.29±15.42); p<0.01, TG (198.82±27.86);
p<0.001, VLDL (39.76±5.57); p<0.001, LDL
(114.32±5.6); p<0.001 and non-HDL (157.61±11.17);
p<0.001 was significantly higher in group2 as compared
to group 1 TC (188.50±13.24), TG (183.15±23.15),
VLDL (36.63±4.61), LDL (108.78±5.10) and non-HDL
(145.71 ±9.71). In contrast HDL was significantly
higher in group1 (43.09±3.53) as compared to group2
(41.21±4.25); p<0.01.

Table 1: Demographic and biochemical parameters in newly diagnosed type 2 diabetes mellitus and control
subjects
Type 2 DM
Control
Parameters
p-value
N=100
N= 80
Age (years)
45.50 ± 4.8
42.35±2.4
Sex (M/F)
70/30
60/20
BMI (kg/m2)
28.21±3.84
23.14±3.12
< 0.001
Hemoglobin (gm/dl)
14.39±2.50
15.08±2.81
< 0.052
FBS (mg/dl)
135.48±14.51
98.67±10.21
< 0.001
PPBS (mg/dl)
175.32±15.23
118.89±12.42
< 0.001
HbA1c (%)
8.21±1.61
5.35±0.98
< 0.001
T C (mg/dl)
191.89±14.33
180.52±15.65
< 0.0001
HDL (mg/dl)
42.15±3.89
45.78±4.78
< 0.001
TG (mg/dl)
189.98±25.50
140.45± 20.12
< 0.0001
VLDL (mg/dl)
38.19±5.09
33.09±4.24
< 0.0001
LDL (mg/dl)
111.55±5.35
98.65±4.19
< 0.001
Non-HDL (mg/dl)
151.51±10.71
131.74±8.43
< 0.001
Values are expressed as mean ± S.D N= number of subjects; ‘p’ <0.05 was considered significant. NS= not significant
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Table 2: Biochemical parameters in Group 1 and Group 2
Group 1: (BMI < 25kg/m2)
Group 2: (BMI > 25 kg/m2)
p-value
N=50
N=50
Sex (M/F)
33/17
37/13
HbA1c (%)
7.89±1.80
8.58±1.42
< 0.05
TC (mg/dl)
188.50±13.24
195.29±15.42
< 0.01
HDL (mg/dl)
43.09±.3.53
41.21±4.25
< 0.01
TG (mg/dl)
183.15±23.15
198.82±27.86
< 0.001
VLDL (mg/dl)
36.63±4.61
39.76±5.57
< 0.001
LDL (mg/dl)
108.78 ± 5.10
114.32 ±5.6
< 0.001
Non-HDL (mg/dl)
145.41±9.71
157.61±11.17
< 0.001
Values are expressed as mean ± S.D N= number of subjects; ‘P’ <0.05 was considered significant. NS= not significant
Parameters

Diabetes mellitus is a metabolic disorder
affecting the population worldwide. Diabetes increased
progressively with the increase in BMI [9]. In the
present study the BMI was higher in type 2 diabetes
mellitus patients as compared to control. Similarly FBS,
PPBS, HbA1c, TC, TG, VLDL, LDL were also found
to be significantly higher in patients as compared to
control with significant lower level of HDL in patients.
These findings were in agreement with the previous
studies by Wexler et al. [10]. Furthermore the
comparison between group1 and group2 showed
significant increase in the levels of serum TC, TG,
LDL, and VLDL in group2 as compared to group 1.
These results are in accordance with the study of ELHazmi MAF et al. [11], Naheed T and Akbar N [12]
and Sindelka G et al. [13]. Bijilani et al. found HDL to
be significantly lower in obese diabetic when compared
to normal weight diabetics [14].
CONCLUSION
Weight reduction, life style modifications and
early detection of dyslipidemia/ hyperlipidemia and its
treatment are key factors to achieve good glycemic
control so as to prevent microvascular and
macrovascular complications in type 2 diabetes mellitus
patients.

7.

8.

9.

10.

11.

12.

13.
REFERENCES
1.
Champe .C Pamela . Lippincott’s Illustrated
Reviews: Biochemistry: Diabetes Mellitus.4th
ed.Wolter Kluwer: 2007:337
2. Diabtes.
Available
from
http://.who.int/mediacentre/factsheets/fs312/en/
index.html (Updated on November 2009).
3. Glycosylaed Haemoglobin. Available from
HbA1C.hptt://
clinlabnavi-gator.com/testinterpretations/haemoglobin-a1c.html? letter=h
4. Hu FB, Stampfer MJ, Haffner SM, Solomon CG,
Willett WC, Manson JE; Elevated risk of
cardiovascular disease prior to clinical diagnosis of
type 2 diabetes. Diabetes Care, 2002; 25(7): 11291134.
5. Solano MP, Goldberg RB; Lipid Management in
Type 2 Diabetes. Clin Diab., 2006; 24(1): 27-32.
6. Selvin E, Marinopoulos S, Berkenblit G, Rami T,
Brancati FL, Powe NR et al.; Metaanalysis:
glycosylated hemoglobin and
cardiovascular

14.

disease in diabetes mellitus. Ann Intern Med.,
2004; 141(6): 421-431.
Trinder P; Determination of glucose in blood using
glucose oxidase with an alternative oxygen
acceptor. Ann Clin Biochem., 1969; 6: 24-27.
Friedewald WT, Levy RI, Fredrickson DS;
Estimation of the concentration of LDLCholesterol. Clin Chem., 1972; 18(6): 499-515.
Shaper AG, Wannamethec SG, Walker M; Body
weight: implications for the prevention of coronary
heart disease, stroke, and diabetes mellitus in a
cohert study of middle aged men. BMJ, 1997;
314(7090): 1311–1317.
Wexler DJ, Grant RW, Meigs JB, Nathan DM,
Cagliero E; Sex disparities in treatment of cardiac
risk factors in patients with type 2 diabetes.
Diabetes Care, 2005; 28(3): 514-520.
El-Hazmi MAF, Al-Swailem AR, Warsy AS, AlMeshari AA, Sulaimani AA, Al-Swailem AM et
al.; Lipids and related parameters in Saudi type II
diabetes mellitus patients. Ann Saudi Med., 1999;
19(4): 304-307.
Naheed T, Akbar N, Akbar N; Body mass index,
stress and hyperglycaemia among diabetics in
Southern Punjab. Ann King Edward Med Coll.,
2004; 10(3): 244-246.
Sindelka G, Skrha J, Prazny M, Haas T;
Association of obesity, diabetes, serum lipids and
blood pressure regulates insulin action. Physiol
Res., 2002; 51(1): 85-91.
Bijani PK, Shah Kokila, Reheja BS; HDL
Cholesterol in Diabetes. JAPI; 1984:32

918

