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ABSTRACT:
Aim: To evaluate the ECG anomalies and treadmill test results in type 2 diabetes mellitus patients. Methods: Following
ethical approval from management, an observational, cross-sectional study was conducted. The study included 100 patients
with Type 2 Diabetes Mellitus and 100 age and gender matched healthy controls who were diagnosed using ADA criteria
(FBS > 126 mg/dl, PPBS > 200 mg/dl). Patients who were taking their normal dose of insulin or oral hypoglycemic
medications were also included in the study. Following a 12-hour overnight fast, all individuals were given a standardised
meal containing 600 kilo calories, 60 percent carbs, 20-25 percent proteins, and 15-20 percent fats. For lipid profile
measures, blood was drawn while fasting and 4 hours after a meal. Fasting and postprandial blood sugar, glycosylated
haemoglobin (HbAlc), lipid profile (fasting and postprandial), ECG, and TMT were all measured in all participants.
Results: In the current study, the majority of diabetes patients (50 percent) were between the ages of 50 and 60, followed by
40-50 years (22 percent) and 60-70 years (28 percent ). Similarly, the bulk of non-diabetes patients are between the ages of
50 and 60 (40 percent), followed by 41-50 years (28 percent) and 60-70 years (22 percent). ST depression and T wave
inversion were identified in 25 (25%) of 100 diabetic patients who had ECG abnormalities, 21 (21%) had LAE, 7 (7%) had
LVH, 3 (3%) had RBBB, and 3 (3%) had LBBB. There is no ST elevation in any of the patients. When the lipid profile was
compared to the TMT findings, it was shown that the majority of patients with aberrant postprandial lipid profiles exhibited
positive TMT. With p<0.001, 0.001, and 0.006, respectively, a positive connection was found between smoking,
dyslipidemia, and TMT positivity. With p=0.17 and 0.66, respectively, the correlation between alcohol abuse, hypertension,
and TMT positive was not significant. Conclusion: Based on the findings of this investigation, it is possible to conclude that
patients with T2DM had a greater prevalence of ECG abnormalities. T2DM patients are also more likely to have TMT. We
propose that T2DM patients be screened for CVD using ECG and TMT.
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INTRODUCTION

When compared to the general population, those with
type 2 diabetes have a twofold increased risk of
cardiovascular disease (CVD). Resting
electrocardiogram (ECG) abnormalities such as
pathological Q-waves, bundle branch block, tall R-
wave/left ventricular hypertrophy, abnormal QRS-

axis, and ST-segment abnormalities are associated
with an increased risk of CVD morbidity or mortality
in the general population, independent of known
cardiovascular risk factors, with a reported
prevalence of a few percent. According to a survey
conducted by the Diabetic Society of India, 1.22
billion individuals in India suffer from diabetes. Type
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2 diabetes is the most common type of diabetes. Type
2 diabetes mellitus has become a global epidemic,
with the poor world bearing the brunt of the burden.
1-4

Diabetes may cause myocardial involvement sooner,
affecting early diastolic relaxation. Coronary artery
disease and its complications are the leading causes
of death in type 2 diabetes. > According to the
Framingham Heart Study, diabetes males die twice as
often as non-diabetic men, while diabetic women die
four times as often as non-diabetic women. Exercise
is a typical physiological stimulus used to trigger
circulatory anomalies that are not present at rest and
to assess heart function adequacy. It has shown to be
the most feasible and non-invasive method of
detecting latent ischemic heart disease. When used to
a group where the diagnosis is most ambiguous, the
stress test has the greatest diagnostic value. Even
when there is no history of chest pain, there exists a
strong possibility of significant narrowing in the
coronary tree in patients with appropriate risk factors,
especially diabetes mellitus. An attempt will be made
through this study to detect early disease and offer
treatment modalities to asymptomatic patients having
diabetes mellitus.

MATERIAL AND METHODS

Following ethical approval from management, an
observational, cross-sectional study was conducted.
The study included 100 patients with Type 2
Diabetes Mellitus and 100 age and gender matched
healthy controls who were diagnosed using ADA
criteria (FBS > 126 mg/dl, PPBS > 200 mg/dl).
Patients who were taking their normal dose of insulin
or oral hypoglycemic medications were also included
in the study. Those with familial hyperlipidaemia,
nephropathy, hepatic illness, hypothyroidism,
alcoholism, patients on lipid-altering medicines
(antihyperlipidaemic agents, beta blockers, thiazide
diuretics) and fasting triglycerides more than 250
mg/dl were excluded.

Table 1 Age and gender distribution of patients

Following a 12-hour overnight fast, all individuals
were given a standardised meal containing 600 kilo
calories, 60 percent carbs, 20-25 percent proteins,
and 15-20 percent fats. For lipid profile measures,
blood was drawn while fasting and 4 hours after a
meal. Fasting and postprandial blood sugar,
glycosylated haemoglobin (HbA1c), lipid profile
(fasting and postprandial), ECG, and TMT were all
measured in all participants.

DATA EXAMINATION

The IBM SPSS 25.0 programme was used for all data
analysis. To create the tables, frequency distribution
and cross tabulation were used. The tables were
created using PRISM and Microsoft Excel.
Quantitative data was expressed as mean and
standard deviation whereas categorical data was
expressed as numberand percentage.

RESULTS

In the current study, the majority of diabetes patients
(50 percent) were between the ages of 50 and 60,
followed by 40-50 years (22 percent) and 60-70 years
(28 percent).

Similarly, the bulk of non-diabetes patients are
between the ages of 50 and 60 (40 percent), followed
by 41-50 years (28 percent) and 60-70 years (22
percent ).

ST depression and T wave inversion were identified
in 25 (25%) of 100 diabetic patients who had ECG
abnormalities, 21 (21%) had LAE, 7 (7%) had LVH,
3 (3%) had RBBB, and 3 (3%) had LBBB. There is
no ST elevation in any of the patients.

When the lipid profile was compared to the TMT
findings, it was shown that the majority of patients
with aberrant postprandial lipid profiles exhibited
positive TMT. With p<0.001, 0.001, and 0.006,
respectively, a positive connection was found
between smoking, dyslipidemia, and TMT positivity.
With p=0.17 and 0.66, respectively, the correlation
between alcohol abuse, hypertension, and TMT
positive was not significant.

Gender Diabetic patients | Non diabetic patients
Male 50 50
Female 50 50
Age in years
Below 50 28 28
50-60 50 50
60-70 22 22
Table 2 Comparing post prandial lipid levels with TMT findings in diabetes patients
Lipid TMT Total
Negative Positive

TG |Abnormal| 36 (48%) | 39(52%) 75

Normal | 25 (100%) 0 (0%) 25

TC |Abnormal |30 (48.39%) |32 (51.61%)| 62

Normal | 38 (100%) 0 (0%) 38
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HDL [Abnormal | 12(42.86%) [16 (57.14%)] 28

Normal

72 (100%)

00%) | 72

LDL |[Abnormal |26 (47.27%)[29 (52.73%)| 55

Normal

45 (100%)

00%) | 45

Table 3 Comparing post smoking, alcohol, hypertension levels with TMT findings in diabetes patients

Parameter TMT P value
Positive | Negative
Smoking 58 42 <0.001
Alcohol 29 71 0.17
Hypertension 22 78 0.66

DISCUSSION

In recent years, the prevalence of coronary artery
disease has increased. As a result, there is a need not
only to treat the disease on time, but also to forecast
the disease early and thereby reduce morbidity and
mortality by commencing therapy in the early stages
of the disease.

Early diagnosis of subclinical disease, as well as
diligent following supervision and follow-up, is one
method to the prevention and reduction of coronary
artery disease-related consequences.

Diabetic individuals are frequently hyperlipidaemic,
putting them at high risk for coronary heart disease.
The significant cardiovascular mortality linked with
Type 2 diabetes is the result of a protracted,
exacerbated postprandial state.

In Type 2 diabetics, an aberrant lipid profile in the
postprandial state is more important than an abnormal
lipid profile in the fasting state in generating
atherosclerotic problems:©

In the current study, the majority of diabetes patients
(50 percent) were between the ages of 50 and 60,
followed by 40-50 years (22 percent) and 60-70 years
(28 percent). For this investigation, an equal number
of age and gender matched controls were used. Our
findings were consistent with those of Raghavendra
et al, who found that the age group 51-60 years had
the highest prevalence of diabetes (45 percent),
followed by age 41-50 years (30 percent), and
patients aged 30-40 years had the lowest prevalence
(21 percent). Similarly, the bulk of non-diabetes
patients (41%) are between the ages of 51 and 60,
with 41-50 years (34%) coming in second.

Elisabeth et al evaluated 14 type 2 diabetes patients
and 12 healthy controls aged 35 to 60 years. Both
diabetes and control participants were around the
same age (49.9+ 8.5 versus 48.9+8.1 years). 8 The
mean age of diabetes patients in Kumar JG et al's
research was 60.32+ 5.2, whereas non-diabetic
patients were 50.5+ 34 years. 9 Gender distribution
was comparable in both the diabetes and non-diabetic
groups in the current investigation. Similarly,
Gandiah et al discovered that diabetes patients were
68 percent male and 32 percent female, whereas
nondiabetic patients were 68 percent male and 32
percent female. This suggests that the gender
distribution was comparable throughout the groups.
6.In the Raghavendra et al research, 58 percent of

non-diabetic controls were males and 42 percent were
females, whereas 52 percent of diabetes patients were
males and 48 percent were females. 7

In contrast, all 26 diabetic and non-diabetic patients
in the Elisabeth et al trial were men. 8 In the Kumar
JG et al research, diabetes patients were 62.99
percent male and 37.01 percent female, whereas
nondiabetic patients were 67.93 percent male and
32.07 percent female. ® T2DM is regarded as a risk
factor for cardiovascular disease (CVD). |Its
macrovascular consequences are linked to a twofold
increase in the incidence of atherosclerotic CVD. The
majority of diabetics with cardiovascular disease are
asymptomatic. In asymptomatic people,
electrocardiogram (ECG) abnormalities have been
demonstrated to be predictive of silent ischaemia.
Atypical ECG responses are related with a
statistically significant increased risk of cardiac death
and morbidity.

In the current investigation, ST depression and T
wave inversion were detected in 25 (25 percent) of
100 diabetic patients who had ECG abnormalities, 21
(21 percent) had LAE, 7 (7 percent) had LVH, 3 (3
percent) had RBBB, and 3 (3 percent) had LBBB.
There is no ST elevation in any of the patients. Gupta
et al examined ECG alterations in 100 asymptomatic
Type 2 DM patients and discovered that 13% had ST
depression + T wave inversion, 6% had LAE, 4% had
LVH, and 2% each had RBBB and LBBB. There was
no evidence of ST elevation in any of the individuals.
10,11

According to a study conducted in the United States
involving 635 African American-Diabetes Heart
Study (AA-DHS) participants, the prevalence of ECG
abnormalities in diabetes patients was prolonged QTc
(25.5 percent), T wave changes (22 percent), LVH
(18.5 percent), sinus tachycardia (15.5 percent),
ischaemic heart disease (IHD) (9 percent),
conduction defects (7 percent), and ectopic beats (4
percent ). 213 Both investigations are consistent with
the current study. Patients' histories, physical
examinations, and non-invasive procedures such as
ECG, holter monitoring, stress test (TMT), stress
echocardiography, and stress thallium imaging are
useful in establishing the diagnosis of diabetic
myocardial ischemia.
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The majority of individuals with aberrant
postprandial lipid profiles showed positive TMT
(p<0.001), according to the current study comparing
the lipid profile with TMT results. Similar findings
were reported by Gupta RK et al, who found that
TMT was positive in 32 (31.37 percent) of 102
diabetes patients, with higher in men (59.73 percent).
TMT positive patients had substantially higher mean
cholesterol (189.81 mg%), triglyceride (135.19
mg%), and LDL (116.28 mg%) values (P<0.001). 10
Another research by Khanapure et al found that 32.9
percent of 82 asymptomatic T2DM patients tested
positive for TMT.™ There were some limitations to
our investigation. For all instances, information on a
family history of premature CAD, autonomic
neuropathy, and retinopathy was unavailable. The
minimal number of research subjects may be a
constraint in and of itself.

CONCLUSION

Based on the findings of this investigation, it is
possible to conclude that patients with T2DM had a
greater prevalence of ECG abnormalities. T2DM
patients are also more likely to have TMT. We
propose that T2DM patients be screened for CVD
using ECG and TMT.
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