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Introduction: the incidence and prevalence of diabetes mellitus is on a rise as a result of
changing environmental and social factors, increased risk of metabolic syndrome and
increased longevity. Survival of the diabetic patients has increased due to the advent of newer
and effective drugs for managing diabetes mellitus. Diabetic patients are often seen suffering
from micro and macro vascular complication which has become a major factor increasing
mortality and morbidity. There is a need to have a sensitive and cost effective investigation
which is capable of identifying the vascular complications at a much earlier stage. Carotid
Intima Medial thickness is one such accessible structure which can be studied to risk stratify
the patient with diabetes mellitus and an early effective therapy can be introduced to prevent
further progression of the vascular insult. Material and methods: study was carried out by the
Department of General Medicine, Sri LakshmiNarayana Institute of Medical Sciences,
Puducherry. Patients attending medicine OPD were divided in to Diabetic group and Non
Diabetic group after considering exclusion criteria. Both the groups were subjected to relevant
biochemical and radiological investigations. Results were analysed with appropriate statistical
methods. Results: hypertension was the common comorbid illness found in diabetic group.
Diabetic group had significantly higher SBP, DBP, HbA1C, TC, TG, LDL-C and low HDL-C. The
CIMT and the vascular complications was significantly higher in diabetic group. Conclusion:
CIMT was positively associated with greater overall risk of vascular events in diabetic group
.Vascular events of all forms were significantly seen in those patients with increased CIMT.
Hence the detection of abnormal CIMT predicts the risk of vascular complications in diabetic
patients.
c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685. All rights reserved.

1. Introduction
Diabetes mellitus comprises a group of metabolic disorders
that share the phenotype of hyperglycemia. It is worldwide in
distribution and the incidence of both Type 1 and type 2 Diabetes
Mellitus is rising dramatically. It is estimated to have 150 million
cases worldwide. It is expected that the number of adults with
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diabetes mellitus will rise to 300 million by the year 20251. India
has nearly 44 million diabetic subjects today and is chiefly
contributed by urban population2.
Diabetes is frequently associated with the development of
premature atherosclerotic vascular disease. Macrovascular
complications like coronary artery disease, cerebrovascular
disease and peripheral vascular diseases are the major cause of
morbidity and mortality in Type 2 diabetic patients. Cardiovascular
mortality is twice as high in diabetic men and four times as high in
diabetic women than non diabetics, the relative risk being 50% and
150% greater respectively. This increased risk has been attributed
to the prevalence of multiple atherosclerotic risk factors among
diabetic patients(3-6).
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Joslin in 1927 wrote “with an excess of fat, diabetes begins and from
an excess of fat diabetes die”. The most important components of
this dyslipidemia are an elevated very low-density lipoproteins
(VLDL), total triglycerides (TG's) and a decreased high-density
lipoproteins (HDL) concentration in the serum.7,8
Atherosclerosis, unless in a severe form is often asymptomatic,
so that a direct examination of the vessel wall is necessary to detect
affected individuals in the early stages. It has been suggested by
International atherosclerosis project that the atherosclerotic
process occurs at the same time in carotid, cerebral and coronary
arteries16. Measurement of the carotid intima-media thickness
(CIMT) of the common carotid artery (CCA) by B-mode ultrasound
was found to be a suitable noninvasive method to visualize the
arterial walls and to monitor the early stages of the atherosclerotic
process17-19. An increased CIMT was observed in type 2 diabetic
patients. This increase in carotid intima-media thickness was
associated with an increased risk of ischemic heart disease (IHD)
and cerebrovascular disease (CVD) in diabetics20.

Aims and Objectives:
1. To compare the incidence of Carotid Intima Medial thickness
between diabetic and non-diabetic population.
2. To assess the relation between carotid Intima Medial thickness
in relation to microvascular and macrovascular morbidity in
diabetic and non-diabetic population.

Material and Methods:
It was a Cross sectional analytical study conducted at Sri
LakshmiNarayana Institute of Medical Sciences, Puducherry,
between March 2011 to February 2013.
Diabetic group: All diabetic patients attending endocrine clinic
of the hospital were evaluated and included in the study. Diabetic
patients irrespective of the duration were included in this group
(n=100)
Non Diabetic group: Age and sex matched non-diabetic
population who underwent evaluation for other reasons in our
hospital during this study period were included in the control group
(n=100).
Both diabetic and non diabetic group were evaluated for
presence of vascular complications like Retinopathy,
Cerebrovascular disease, Cardiovascular disease and Nephropathy
in association with CIMT.
Exclusion criteria: Patients with impaired fasting glucose or
impaired glucose tolerance were excluded from both study and
control group.

Both study and control group underwent the assessment for
micro and macro vascular complications such as retinopathy,
neuropathy, nephropathy, and CAD, cerebrovascular diseases and
peripheral vascular diseases (PVD).
Both study and control group underwent assessement of CIMT
by measuring the intima media thickness of common carotid artery
(CCA) on both sides by using 2D ultrasound with a high frequency
(10MHz) linear probe. The presence or absence of plaques was also
studied .The imaging for all these patients were done by the same
sinologist so as to prevent any inter-observer variation. The values
of intima media thickness on both sides were obtained. The mean
value was calculated and greater than 0.8 mm was considered to be
abnormal.
STATISTICAL METHODS: Descriptive statistical analysis has
been carried out in the present study. Results on continuous
measurements are presented on Mean SD (Min-Max) and results on
categorical measurements are presented in number (%).
Significance is assessed at 5 % level of significance.
Student t test (two tailed, independent) has been used to find
the significance of study parameters on continuous scale between
two groups Inter group analysis) on metric parameters. Leven1s
test for homogeneity of variance has been performed to assess the
homogeneity of variance.
Chi-square/ Fisher Exact test has been used to find the
significance of study parameters on categorical scale between two
or more groups
Results of the t-test: If the p-value associated with the t-test is
small (< 0.05), there is evidence to reject the null hypothesis in
favour of the alternative. In other words, there is evidence that the
means are significantly different at the significance level reported
by the p-value. If the p-value associated with the t-test is not small (>
0.05), there is not enough evidence to reject the null hypothesis, and
you conclude that there is evidence that the means are not different.
Significant figures
+ Suggestive significance (P value: 0.05<P<0.10)
* Moderately significant (P value:0.01<P 0.05)
** Strongly significant (P value: P0.01)
Statistical software: The Statistical software namely SAS 9.2,
SPSS 15.0, Stata 10.1, MedCalc 9.0.1 ,Systat 12.0 and R environment
ver.2.11.1 were used for the analysis of the data and Microsoft word
and Excel have been used to generate graphs, tables etc.
Results:

After obtaining ethical committee clearance from the institute,
patients were subjected to a detailed history taking including intake
of drugs that may influence the CIMT such as anti-diabetic drugs
,antiplatelets, statins and anti-hypertensives was also considered.

Among the two groups studied, the mean age was 56.10±9.03
years in diabetic group and 55.28±7.56 years in non diabetic group.
(Graph: 1)
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Graph: 1

Table: 1
The duration of diabetes was 1 to 5 years in 40 patients, 6 to 10
years in 43 patients, more than 10 years in 17 patients, with a mean
duration of 7.65±4.78 years.

Blood pressure

Diabetic
(n=100)

Non-Diabetic
(n=100)

Significance

SBP (mm Hg)

Body Mass Index between two groups did not reveal any
statistical difference.

·<120

8(8.0%)

55(55.0%)

x2=57.800

·120-140

54(54.0%)

37(37.0%)

P<0.001**

Graph: 2

·>140

38(38.0%)

8(8.0%)

·Mean ±SD

133.14±9.25

119.32±12.06

·<80

16(16.0%)

36(36.0%)

2=18.000

·80-90

57(57.0%)

56(56.0%)

P<0.001**

·>90

27(27.0%)

8(8.0%)

·Mean ±SD

82.84±6.83

80.04±6.75

DBP(mm Hg)

The incidence of vascular complication was higher among
diabetic group when compared to non diabetic group (p<0.001**)
(Graph: 4). Among the diabetic group 45 patients had retinopathy,
32 had CAD, 17 had CVD, 14 had Nephropathy.

Hypertension was the most common comorbid illness
documented in diabetic patients (Graph: 2).
In diabetic group the mean systolic blood pressure was
133.14±9.25mmHg, as compared to non diabetic group who had a
mean systolic blood pressure of 119.32±12.06mmHg (P<0.001**).
(Graph: 3, Table: 1)
The diabetic group showed a significantly higher Diastolic
Blood pressure of 82.84±6.83mmHg when compared to non
diabetic group of 80.04±6.75mmHg (P<0.001**).
Graph: 3
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The mean HbA1C among diabetic group was 7.79±0.79 when
compared to non diabetic group with 6.47±0.30 (P<0.001). In
diabetic group 77% patients had HbA1C >7.0. None of the non
diabetic group showed HbA1C >7.0 (Graph: 5).

Among diabetic group the incidence of CIMT of more than 0.8 was
65% when compared to 15% among non diabetic group (2=52.083
P<0.001**).This shows that there was significant association
between diabetes and an increased incidence of abnormal CIMT (>
0.8) (Graph: 6).

The mean Total cholesterol (194.95±46.36mg%), Triglycerides
(140.28±56.12mg%), HDL-C(35.55±7.25mg%) and LDLC(105.06±29.11mg%) was significantly higher among diabetic
group (Table: 2).

The diabetic group had significantly higher vascular
complications (73.2%) in association with abnormal CIMT.

Lipid parameters

Diabetic
(n=100)

Total cholesterol (mg/dl) 194.95±46.36

Non-Diabetic
(n=100)

P value

184.17±17.94

0.031*

HDL

35.55±7.25

38.78±3.69

<0.001**

LDL

105.06±29.11

89.88±10.14

<0.001**

Triglycerides

140.28±56.12

91.28±9.89

<0.001**

In the diabetic group those who had CIMT of >0.8 had 95.9%
incidence of carotid plaque (2=40.372,P<0.001**).
In the diabetic group those who had a Serum TG level of
>150mg% had a CIMT of >0.8.This shows the association of
increased TG with abnormal CIMT in diabetic group.
Higher HbA1c was positively associated with CIMT
>0.8(P<0.001**).
Discussion:

On comparing the lipid parameters in both groups, 38 (38%)
diabetics had TC of more than 200mg% as compared to just 12 non
diabetics. A similar finding of low HDL-D (76%), high LDL-C (13%)
and high TG (24%) was observed in diabetics when compared to
non diabetic group.

The mean age of distribution among diabetic group was
56.10±9.03 years. A similar association was found by Agarwal et al
in which the mean age distribution among study group was 59.78 ±
8.81 years.

The mean CIMT value among diabetic group was 0.96±0.26 as
compared to non diabetic group with CIMT of 0.70±0.12
(P<0.001**).

The mean duration of diabetes mellitus was 7.65±4.78 years in
our study. The mean duration of diabetes among the study group
was 11.23±6.89 years as per Agarwal et al.
Hypertension was the most commonest co-morbid illness
found among the diabetic group.The mean SBP studied among
diabetic population was 133.14±9.25 mmHg , and the mean DBP
was 82.84±6.83 mm Hg. A similar association of high blood
pressure was found by Agarwal et al, in which the mean SBP was
140.07±15.28 mm Hg and the DBP was 86.67±10.45 mm Hg.J
Ahmed et al in their study revealed that the mean SBP was
135.42±18.28 mm Hg, and the DBP was 85.20±10.30 mm Hg.
In our study, the mean HbA1c was 7.79±0.79 % among diabetic
group. Agarwal et al and J Ahmed et al in their study found a mean
HbA1C of 7.64±1.42% and 8.63±0.55% respectively.
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Serum lipid profile: In our study, the mean total cholesterol was
194.95±46.36 mg%, triglyceride was 140.28±56.12 mg%, HDL-C
was 35.55±7.2 mg%, LDL-C was 105.06±29.11mg% among diabetic
group. Agarwal et al – in their study found a mean Total cholesterol
of 182.08 ± 41.61 mg %, triglyceride of 155.17 ±82.557 mg %, HDL
of 42.46 ±9.00 mg%, LDL of 110.16 ±34.69 mg% among diabetic
group. V kumar et al- in their study found a mean Total cholesterol of
186.3 ± 42.2 mg %, triglyceride of 145.0 ±85.3 mg %, HDL of 34 ±3.5
mg%, LDL of 123.2 ±40.8 mg% among diabetic group.
Carotid Intima Media Thickness: In our study, the mean CIMT
was 0.96±0.26 among diabetics as compared to 0.70±0.12 of non
diabetic group (p<0.001). V. Mohan et al: (CUPS) In their study on
intima-medial thickness of carotid artery in the south Indian
diabetic and non-diabetic group have shown that the mean intimalmedia thickness of 0.95±0.31 mm among the diabetic subjects
which was significantly higher than those of non-diabetic subjects
with 0.74±0.14 mm (p<0.001)20. Agarwal et al; in their study, the
mean CIMT among diabetic group was 0.840 ±0.20. J.Ahmed et al –
in their study, the mean CIMT among diabetic group was 0.93±0.34
as compared to non diabetics who had CIMT of 0.77 ±0.22 (p<0.01).
C I M T A N D I T S A S S O C I AT I O N W I T H VA S C U L A R
COMPLICATIONS:Among diabetic patients with high CIMT, vascular
complications were noted in 71% cases as compared to only 12% of
non diabetic group. Of these 71% complications, 45% had
retinopathy, 32% had CAD, 17% had CVD, and 14% had
nephropathy. Snichi Teno et al documented diabetic retinopathy in
19 patients (31.6%), diabetic nephropathy in 7 patients (11.6%).
Agarwal et al documented increased CIMT in 63% diabetic patients
with CAD. Mohan Rema et al documented diabetic retinopathy in
19.6% patients and CAD in 21.6% patients with increased CIMT.
Severity of CIMT with vascular complications: In our study, 73%
of diabetic patients with CIMT of more than 0.8 had vascular
complications. Agarwal et al in their study found 63.3% of diabetic
CAD patients had CIMT of more than 0.8. Lorenz MW et al found that
every 0.1mm increase in CIMT, the odd risk of stroke increased by
1.18 for CAD. Matsumoto K et al found that every 0.1 mm increase in
CIMT, the odd risk of stroke increased by 1.80.
In our study, 49% of diabetics had plaques as compared to just
06% of non diabetics which was statistically significant (p<0.001).
Satoshi Hirayama et al found that 80% of diabetics had plaques
compared to non diabetic group.
In our study there was a statistically significant increase in
CIMT with duration of diabetes, the similar finding was also
observed by Lynne E Wgenknecht et al.

Conclusion
At any age point, carotid intima medial thickness values of the
diabetic patients are significantly higher than that of the non
diabetic patients irrespective of the co-morbid conditions. There

exists a strong linear association between the duration of diabetes
and the carotid intima medial thickness. Hypertension remains the
most common comorbid illness associated with diabetes mellitus.
Dyslipidaemia co exists often in diabetic patients which tend to
worsen the vascular insult.
CIMT was positively associated with greater overall risk of
vascular events in diabetic group .Vascular events of all forms i.e.
retinopathy, CAD, CVD, Nephropathy and PVD were significantly
seen in those patients with increased CIMT. Hence the detection of
abnormal CIMT predicts the risk of vascular complications in
diabetics.
Diabetic patients with higher CIMT associated with plaques had
higher chances of vascular complications.
Diabetes mellitus is regarded as vascular disease and by
measuring the carotid intima medial thickness, the diabetic
vascular complications can be predicted. Hence ultrasound
screening of carotid intima medial thickness is mandatory in
diabetic subjects so as to detect the early atherosclerosis and hence
the preventive measures or therapeutic options can be intiated
early and thus preventing the development of further acceleration
of both micro and macro vascular complications.
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