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INTRODUCTION
Diabetes mellitus (DM) is a worldwide health problem, aficting 
millions in both developed and developing countries.Diabetes mellitus 
(DM) is a worldwide health problem, aficting millions in both 
developed and developing countries.Moreover, there is emerging 
evidence that a diabetes-related syndrome called Syndrome-X 
(characterized by truncal obesity, insulin resistance, diabetes, high 
blood pressure and premature coronary artery disease) is the most 
important cause for the rapidly increasing urban menace of coronary 
artery disease aficting urban middle and upper classes. 
Cardiovascular diseases like congestive heart failure, coronary artery 
disease, myocardial infarction account for highest mortality in diabetic 

,patient.  There are 347 million diabetics worldwide.

In India more than 67 million have been affected. India has become the 
diabetic capital of world.  The WHO also estimates that 80 per cent of 
diabetes deaths occur in low and middle-income countries and projects 
that such deaths will double between 2016 and 2030. It has been further 
estimated that the global burden of type-2 diabetes is expected to 
increase to 438 million by 2030 from 285 million people (recorded in 
2010). Similarly, for India this increase is estimated to be 58%, from 51 
million people in 2010 to 87 million in 2030.

Cardiovascular complications account for the highest mortality in 
diabetic patients, mainly due to CAD (coronary artery disease) and 
CHF ( ). Diabetes is associated with a high Congestive heart failure
prevalence of hypertension, dyslipidemia, and microalbuminuria, all 
known independent cardiovascular risk factors. Even in populations 
with low cardiovascular risk, diabetes is associated with an increased 
incidence of cardiovascular death.Risk factors for macro vascular 
disease in diabetic individual include dyslipidemia, hypertension, 
obesity, reduced physical activity, and cigarette smoking. Additional risk 
factors more prevalent in the diabetic population include micro albuminuria, 
an elevation of serum creatinine, and abnormal platelet function.

Type 2 diabetes is a major cause of cardiovascular morbidity and 
mortality and its prevalence is rising rapidly. Our study provides 
important information by demonstrating that there is a high prevalence 
of left ventricular abnormalities in this group. It is possible that routine 
screening for these abnormalities followed by targeted intervention 
may help reduce cardiovascular morbidity and mortality. Hence, the 
aim of the present study is to verify whetherstudy  the  Left  Ventricular  
Mass  Index  and  its  correlation with  HbA1c in normotensive 
patients with type 2 diabetes mellitus.

AIM
To study the ECG nding in patients of diabetes and correlate with non 
diabetics in age and sex matched individuals.

MATERIAL & METHOD
This prospective cross sectional observational study was carried out on 
Department of Medicine at SRMS IMS HOSPITAL. Patients of all 
age group who were type 2 diabetes with normal blood pressure visited 
in the department of medicine and admitted to the hospital were 
studied with equal healthy control subjects during the study period 
from 2020 to 2021 were taken for this study. 

Study Design: Cross sectional Observational Study

Study Location: This was a tertiary care teaching hospital based study 
done in Department of Medicine at SRMS IMS Hospital, India.

Study Duration: ST ST One years (1  SEPTEMBER 2020 TO 1  
SEPTEMBER 2021)

Sample Size: 100 patients.

Sample Size Calculation: The sample size was estimated on the basis 
of a single proportion design. The target population from which we 
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ABSTRACT
Background: Diabetes mellitus (DM) is a worldwide health problem, aficting millions in both developed and developing countries. Diabetes is 
associated with a high prevalence of hypertension, dyslipidemia, and microalbuminuria, all known independent cardiovascular risk factors
Objective: To study the ecg changes in diabetic normotensive patients.
Materials And Methods: This prospective cross sectional observational study, Patients of all age group who were type 2 diabetes with normal 
blood pressure visited in the department of medicine and admitted to the hospital were studied and compared with equal healthy control subjects.
Results:There were 100 subjects, who were presented left ventricular mass index in normotensive with Diabetic mellitus (type 2). All 100 subjects 
were divided into two groups; 50  cases  with  type  2   diabetes  mellitus  patients  with  normal  blood   pressure  and  a  similar number (50 
subjects)  of  healthy,  age-and  sex-matched  non-diabetic  controls. Our study shows that ECG ndings PR interval and QT interval were having 
the signicant difference among cases and controls (p<0.05), whereas p-wave voltage, p-wave duration and QRS duration were showing 
insignicant difference between case and controls (p>0.05)
Conclusions: In our study PR interval and QT interval were having the signicant difference among cases and controls.

KEYWORDS



Volume - 11 | Issue - 01 | January - 2022

2 International Journal of Scientific Research

randomly selected our sample was considered 20,000. We assumed 
that the condence interval of 9.8% and condence level of 95%. The 
sample size actually obtained for this study was 100 patients.

Subjects & Selection Method: The study population was drawn from 
patients who presented to Department of Medicine at SRMS IMS 
Hospital. There were 100 subjects, who were presented left 
ventricular mass index in normotensive with Diabetic mellitus (type 
2). All 100 subjects were divided into two groups; 50  cases  with  type  
2   diabetes  mellitus  patients  with  normal  blood   pressure  and  a  
similar number (50 subjects)  of  healthy,  age-and  sex-matched  non-
diabetic  controls. The research procedure followed was in accordance 
with the approved ethical standards of SRMS IMS Hospital, Ethics 
Committee (Human).

Inclusion Criteria:-
Ÿ Patients  on  oral  or  injectable  anti-diabetic  therapy  among  

already  diagnosed  diabetic  patients.
Ÿ Patients  not  on  anti-diabetic  therapy  but  fullling  the 

American  Diabetic  Association  denition  for  DM.

Exclusion Criteria:
Patients excluded with-
Ÿ Patients of known hypertension with and without drugs.
Ÿ Patients of known ischaemic heart disease, CHF,  cardiomyopathy,  

thyroid  disorder,  and  renal  involvement  and  valvular  heart  
disease.

Ÿ Known case with diabetes mellitus type1.
Ÿ Not consenting to participate in the study

OBSERVATIONS
Table No. 1: Age/gender Wise Distribution Of Studied Patients

Among 50 DM patients, there were 38 male patients and they 
constituted 76% of the total diabetic group; female patients were 12in 
number and they constituted 24% of the total diabetic group.

To exclude the effect of age over LVM, people were selected from the 
same age group in both case and control groups. The range of age was 
35-70 years with a mean age of 55.72±8.63 years.

Table No. 2: Demographic Parameter Of Studied Patients

Following table shows hemodynamic parameters of the case and 
control group shows the non-signicant difference except the heart 
rate which was found to signicant (p<0.05).

Table No. 3: Hemodynamic Parameters Of The Case And Control 
Group

In the below table shows that ECG ndings PR interval and QT interval 
were having the signicant difference among cases and controls 
(p<0.05), whereas p-wave voltage, p-wave duration and QRS duration 
were showing insignicant difference between case and controls 
(p>0.05).

Table No. 4: ECG Findings In Studied Patients

DISCUSSION
Cardiovascular disease is increased in individuals with type 1 or type 2 
diabetes mellitus (DM). The Framingham Heart Study revealed a 
marked increase in peripheral arterial disease (PAD), congestive heart 
failure (CHF), coronary artery disease (CAD), myocardial infarction 
(MI), and sudden death (risk increase from one- to vefold) in DM. 
Risk factors for macrovascular disease in diabetic individuals include 
dyslipidemia, hypertension, obesity, reduced physical activity, and 
cigarette smoking. Additional risk factors more prevalent in the 
diabetic population include microalbuminuria, an elevation of serum 
creatinine, and abnormal platelet function.

Diabetes mellitus (DM) is a chronic metabolic disorder resulting from 
defects in insulin secretion, action or both leading to inefcient 
metabolism of sugars and other substrates by the body tissues; causing 
both acute and chronic life threatening complications. Presently, about 
2.8% of the world population (about 177 million people) is aficted by 

,DM and it is expected to almost double by 2030. India has become the 
diabetic capital of world.  WHO  projects  that  diabetes  will  be  the  
7th  leading  cause  of  death  in  2030.

Left ventricular mass in diabetic patients may also increases with the 
12,13HbA1C level.  So a poor glycemic control is also associated with 

14more chances of having left ventricular hypertrophy . Hence, the aim 
of the present study is to verify whether HbA1c detect pre-clinical 
diastolic dysfunction in type-2 diabetic patients.

Demographic Details

The present study is a cross sectional, observational  study  of  the  left  
ventricular  mass index in normotensive patients  with  type 2  diabetes  

9mellitus  compared  with  healthy  controls. SantraS et al , Sanjeev 
12Kumar et al andPanchal Net al.  also performed the same type of 

study.

In this present study 100 patients were included (50 patients were of 
case and other 50 were  controls), 38(76.0%) were males and 12 
(24.0%) were females among 50 cases and male: female ratio was 
recorded as M:F::3.2:1 while in controls the males were 24 (48.0%) 
and females were 26 (52.0%) age ranged from 35-70 years and to 
exclude the effect of age over LVM, people were selected from the 
same age group in both case and control groups. The range of age was 
35-70 years with a mean age of 55.72±8.63 years. The cases of diabetic 

thpatients were more common in the 5  and above 5th decade making 
1260%, which is comparable to Panchal N et al  shows mean age of 

cases as 55.60±6.73 years and males 32 (64.0%) female 18 (36.0%) 
also in other study Sanjeev Kumar et al mentioned 60.0% males and 

940.0 females with mean age 54.56±6.49 years and SantraS et al  
depicts the mean age as 53 years comprising of 56.0% males and 
44.0% females. Similar results were depicted in our as well as in 
comparable studies except the female percentage which was a little 
higher in comparable studies.

Hemodynamic parameters

In the present study the mean SBP of the cases was found to be 
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Age/Gender Case (n=50) Control (n=50) Total 
Age ≤ 40 years 4 (8%) 5 (10%) 9 (9%)

41-55 years 16 (32%) 24 (48%) 40 (40%)
>55 years 30 (60%) 21 (42%) 51 (51%)

Gender Male 38 (76%) 24 (48%) 62 (62%)
Female 12 (24%) 26 (52%) 38 (38%)

Demographic Case (n=50) Control (n=50) p-value
Age (years) 55.72±8.63 54.98±9.18 0.704
Weight (kilograms) 67.14±9.90 64.5±11.44 0.245
Height (centimeters) 162.86±7.47 160.7±7.40 0.165

2BMI (kg/m ) 25.35±3.46 24.94±4.05 0.634

Hemodynamic 
parameters

Case (n=50) Control (n=50) p-value

SBP(mmHg) 130.12±9.68 125.34±20.16 0.134
DBP (mmHg) 85.08±13.19 81.42±13.71 0.177
Heart Rate (Per minute) 85.78±26.83 74.88±3.5 0.005

ECG Findings Case (n=50) Control 
(n=50)

p-
value

P Wave Voltage 1.43±0.59 1.39±0.51 0.857
P Wave Duration (s) 0.088±0.032 0.08±0.034 0.133
PR Interval (s) 0.186±0.036 0.17±0.041 0.011

QRS Duration (s) 0.042±0.018 0.04±0.0 0.241
QT Interval (s) 378.5±50.01 362.4±25.41 0.043
ST Segment Elevated 11 (22%) 0 (0.0%) -

No 
Elevation

39 (78%) 50 (100%) -

T Wave 
Morphology

Inversion 17 (34%) 0 (0.0%) -
Normal 33 (66%) 50 (100%) -

Block 
Characteristics

Block 6 (12%) 0 (0.0%) -
No Change 44 (88%) 50 (100%) -

ECG-Derived 
LVH

Present 23(46%) 0 (8%)
Absent 27 (54%) 50 (92%)

Authors Mean Age Male Female BMI
Panchal N et al 55.60±6.73 64.0% 36.0% 26.49 ±2.00

Sanjeev Kumar et al 54.56±6.49 60.0% 40.0% 26.09±2.84

SantraS et al 53.0 56.0% 44.0% 23.91± 3.02

Present Study 55.72±8.63 76.0% 24.0% 25.35±3.46

Authors SBP DBP Heart Rate
12Panchal N et al 129.84 ±6.95 79.28 ±3.47 -

11Alexander Stefanidis et al 144.0±19.0 87.0±11.0 77.0±11.0

SantraS et al9 133.65 ± 6.03 82.21 ± 5.25 -

Present Study 130.12±9.68 85.08±13.19 85.78±26.83



increased130.12±9.68 while DBP was 85.08±13.19 while the heart 
rate was recorded as 85.78±26.83 [Table No. 3] our data were 

12 comparable with Panchal N et al recorded SBP and DBP as 129.84 
11±6.95 and 79.28 ±3.47 respectively also Alexander Stefanidis et al  

showed SBP as ± ± 77.0±11.0 144.0 19.0, DBP as 87.0 11.0 and heart rate 
9which were almost similar to our study. SantraS et al  find SBP as 

133.65 ± 6.03 and DBP as 82.21 ± 5.25. Almost similar results were 
depicted in comparable studies as in the present study as mentioned in 
the above table.

ECG
In the present study ECG variations were observed in diabetic patients 
like QT interval (378.5±50.01) ST segment was found to be elevated in 
11 (22.0%) patients while T wave inversion was observed in 17 
(34.0%) patients out of 50 cases and the association was found to be 
statistically signicant.

A study by Igben F Aigbe et alshows signicant higher proportion of 
patients (49%) had abnormal ECG pattern compared with 30% of the 
controls (P=0.001). The prevalence of LVH was signicantly 
(P=0.003) higher in the former than the latter. More diabetic patients 
had left atrial enlargement (LAE) and left bundle branch block 
(LBBB) than controls (P=0.006 and 0.006 respectively). 
Abnormalities of ST segment and Q-wave suggestive of myocardial 
ischemia were signicantly higher (P=0.005) in diabetic cohort than 
the control. About 17% of diabetics and 5.5% 0f controls had LVH in 
combination with other abnormalities.

Framingham Heart Study which demonstrated on ECG a LVH 
prevalence of 0.5%, applying the same method.  In contrast, a recent 
Italian study reported a prevalence of ECG-LVH of 17% in type 2 
diabetic patients.  These patients were, however, characterized by old 
age, long known duration of diabetes, arterial hypertension, and micro- 
or macroalbuminuria in nearly half of the population.
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