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Abstract
Introduction and Aim: Coronary artery disease (CAD) is the leading cause of death in patients with
type 2 diabetes and is often asymptomatic because of silent myocardial ischemia. Periodical clinical
examination and resting electrocardiogram may fail to detect coronary artery disease. Exercise
electrocardiograph can identify the majority of patients likely to have significant ischaemia during their
daily activities and remains the most important screening test for significant CAD.
This study was conducted to analyse the prevalence of ischemic changes in asymptomatic type 2
diabetic patients Materials and methods: by exercise treadmill test.
This study was conducted at one of the tertiary health care centre in Bangalore, India between 2008 to
2011. This study was approved by the Ethics Committee of the Hospital. This is a cross sectional study
done on 102 patients of type 2 diabetes mellitus without clinical and electrocardiographic evidence of
coronary artery disease attending Medicine OPD. Patients of type 2 diabetes mellitus without clinical
evidence of coronary artery disease, normal resting 12 lead electrocardiogram and without past history
of IHD, CVA and hypertension who provided consent were included in the study. Patients suffering
from IHD, severe Osteoarthritis, having abnormal resting ECG were excluded from the study. Data was
obtained by history, relevant clinical examination and resting electrocardiogram. All of them
underwent treadmill test according to modified Bruce protocol. Heart rate response to Valsalva
maneuver, heart rate response to sustained handgrip and postural fall in blood pressure were the tests
performed for recognition of autonomic neuropathy. The data was analyzed by using the SPSS
software. The prevalence rate was expressed in terms of percentage.
Results: The prevalence of asymptomatic coronary artery disease in type 2 diabetes mellitus was found
to be 31.37%. Among diabetic patients with Autonomic neuropathy, TMT was positive in 12 patients
and negative in 8 patients (60 Vs 40%).
Conclusion: This study stresses the need of evaluation of Diabetic patients with exercise thread mill
test for detecting asymptomatic coronary artery disease so that early intervention can reduce the
morbidity.
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Introduction
Diabetes mellitus is accepted as a worldwide epidemic with an estimated increasing
prevalence from 2.8% in 2000 to 4.4% by 2030 [1]. India is presently estimated to have 41
million individuals affected by this deadly disease, with every fifth diabetic in the world
being an Indian [2].
Coronary artery disease (CAD) is more common in diabetics and it is the leading cause of
death in patients with type 2 diabetes and is often asymptomatic because of silent myocardial
ischemia. The prevalence of CAD in our country varies from 23- 65/1000 in males and 1748/1000 in females making it a major cause of morbidity and mortality [3, 4]. About threequarters of the cardiovascular deaths from diabetes result from coronary artery disease. The
association between diabetes and asymptomatic coronary artery disease has been attributed
to an autonomic neuropathy [5]. CAD can be asymptomatic in diabetes and may present with
sudden death, myocardial infarction, arrhythmia, silent myocardial ischemia or heart failure.
Early detection of asymptomatic CAD in type 2 diabetes may prevent catastrophic cardiac
events.
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Periodical clinical examination and resting E.C.G.
(Electrocardiogram) may fail to detect coronary artery
disease. Hence sophisticated cardiovascular non invasive
tests should then be proposed for early detection of CAD in
these patients. Exercise electrocardiogram can identify the
majority of patients likely to have significant ischaemia
during their daily activities and remains the most important
screening test for significant CAD [6].
Aim of the study
This study was conducted to analyses the prevalence of
ischemic changes in symptomatic type 2 Diabetic patients
by exercise treadmill test (TMT).
Materials and methods
This study was conducted in one of the tertiary health care
centre of Bangalore, India, between 2008 and 2011. This
study was approved by the Ethics committee of the
Hospital. This is a cross sectional study on the patients of
type 2 diabetes mellitus without clinical and
electrocardiographic evidence of coronary artery disease
attending diabetic Clinic, cardiology and medicine
outpatient departments. Total of 102 patients were included
in the study.
Patients of type 2 diabetes mellitus without clinical evidence
of coronary artery disease, normal resting 12 lead
electrocardiogram and without past history of ischaemic
heart disease, cerebrovascular accidents and hypertension
who provided consent were included in the study. Patients
suffering from myocardial Infarction, unstable angina, renal
disease, febrile illnesses, severe osteoarthritis or other
disabilities, having abnormal resting ECG and who did not
provide consent were excluded from the study.
Data was obtained by personal interaction, relevant clinical
examination and resting Electrocardiogram. All of them

underwent treadmill test according to modified Bruce
protocol [7].
Heart rate response to valsalva maneuver, heart rate
response to sustained handgrip and postural fall in blood
pressure were the tests performed for clinical recognition of
autonomic neuropathy [8].
Statistical Analysis
The data was analyzed by using the SSP software and the
statistical significance was estimated. The prevalence rate
was expressed in terms of percentage. The Chi square test
was used to estimate the statistical significance. A P-value <
0.05 was considered significant.
Results
A total number of 102 cases of type 2 diabetes mellitus
without clinical and electrocardiographic evidence of
ischaemic heart disease were studied and following
observations were noted.
Demographic characteristics are shown in table 1 and figure
1. Among 102 patients including both male and female sex,
74 patients (72.54%) were in age group of 36 to 55 years.
Regarding the duration of diabetes mellitus, in our study
population, 61 (59.8%) patients were suffering from
diabetes mellitus for less than 5 years. The results are shown
in table 2 and figure 2. In case of TMT results, table 3 and
figure 3 shows the prevalence of asymptomatic coronary
disease in the study population.
Among 102 patients, TMT was positive in 32 (31.37%) and
TMT was negative in 70 (68.63%) patients. Out of 32
positive cases 19 (26.03%) were males and 13 (44.83%)
were females. Among diabetic patients with Autonomic
neuropathy, TMT was positive in 12 patients and negative
in 8 patients. The results are shown in table 4 and figure 4.

Table 1: Age and sex wise distribution

Fig 1: Age and sex wise distribution
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Table 2: Duration of diabetes mellitus

p- value <0.0001.

Fig 2: Graphical representation of distribution of duration of diabetes and sex
Table 3: TMT results based on sex

Fig 3: TMT results based on sex
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Table 4: TMT results with and without diabetic autonomic neuropathy

p- value = 0.0012(<0.05)

Discussion
India leads the world today with the largest number of
diabetics in any given country.
Coronary artery disease is a common cause of premature
morbidity and mortality in diabetics. Evaluation of
asymptomatic coronary artery disease in them is always a
key issue. Early detection of coronary artery disease is
therefore of paramount importance. Myocardial ischaemia
may be asymptomatic or silent in a patient with diabetes
mellitus. Of the total ischaemic episodes, only 20 to 30%
are symptomatic and remaining 60 to 70% are silent,
popularly known as silent myocardial ischemia (SMI). The
association between diabetes and asymptomatic coronary
artery disease has been attributed to an autonomic
neuropathy [5].
Autonomic neuropathy may lead to ischaemia or infarction
by several ways. Autonomic neuropathy may occur due to
increased myocardial demand for oxygen and heart rate, by
reducing myocardial blood flow by increasing coronary
vascular tone at the site of the coronary stenosis and by
reducing coronary perfusion pressure during orthostatic
hypotension [9-11]. The occurrence of cardiac autonomic
neuropathy dampens symptomatic episodes, making
detection of silent myocardial ischemia more crucial.
Clinical coronary artery disease is evaluated by meticulous
history, physical examination besides several tests such as
Resting ECG, Ambulatory ECG monitoring,
One study [22] in India found 38.3% to have silent
myocardial ischemia with a greater prevalence in those with
autonomic neuropathy (59%) than those without it (20%).
Conclusion
The prevalence of asymptomatic coronary artery disease in
type 2 diabetes mellitus is 31.37%. Out of TMT positive
patients, 26.03% were males and 44.83% were females
reflecting higher preponderance of asymptomatic coronary
artery disease towards female type 2 diabetics. Average age
in TMT positive and negative cases was 53.84 and 42.43yrs
respectively.
There is higher incidence of asymptomatic coronary artery
disease in patients of Diabetics with autonomic neuropathy.
This study stresses the need of evaluation of Diabetic
patients with exercise thread mill test for detecting
asymptomatic coronary artery disease so that early
intervention can reduce the morbidity. An aggressive and
early screening of patients with type 2 diabetes mellitus for
the evidence of asymptomatic coronary artery disease may
prevent catastrophic cardiac events.
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