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Abstract 

Background: Cardiovascular disease remains the leading cause of morbidity and mortality in patients with type 2 diabetes mellitus 

(T2DM). Coronary artery disease in diabetes may remain clinically silent until advanced stages because of autonomic dysfunction, 

altered pain perception, and diffuse atherosclerosis. Early recognition of occult ischemia may permit timely preventive intervention. 

Objective: To determine the prevalence of exercise-induced ischemia using treadmill exercise testing in newly diagnosed 

asymptomatic T2DM patients and to identify associated clinical predictors. 

Methods: This prospective observational study enrolled 200 newly diagnosed asymptomatic T2DM patients with normal resting 

electrocardiograms and no known coronary artery disease. All patients underwent detailed clinical evaluation, biochemical 

investigations, lipid profile assessment, and treadmill stress testing using the Bruce protocol. 

Results: Of the 100 participants, 63% were male and 37% were female. The majority belonged to the 41–50 year age group. Mean 

body mass index was 24.71 ± 3.42 kg/m². Mean fasting blood glucose was 181.74 ± 33.80 mg/dL, postprandial blood glucose 229.35 

± 57.92 mg/dL, and HbA1c 8.63 ± 1.22%. Positive treadmill stress testing suggestive of exercise-induced ischemia was observed 

in 2% patients. HbA1c was significantly higher in treadmill-positive patients compared with treadmill-negative patients. 

Conclusion: Exercise-induced ischemia was uncommon in newly diagnosed asymptomatic T2DM patients. Poor glycemic control 

was significantly associated with positive stress testing. Selective rather than universal screening may be more appropriate in this 

population. 
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Introduction 

Type 2 diabetes mellitus is one of the most important global 

health challenges and is strongly associated with premature 

cardiovascular morbidity and mortality. Cardiovascular 

disease remains the leading cause of death among individuals 

with diabetes [1, 2]. Patients with T2DM have accelerated 

atherosclerosis, endothelial dysfunction, chronic inflammation, 

platelet activation, and metabolic abnormalities that increase 

the risk of coronary artery disease (CAD) [3]. 

A major challenge in diabetic cardiovascular care is the 

occurrence of silent myocardial ischemia. Due to autonomic 

neuropathy and altered nociception, significant coronary 

disease may progress without classical anginal symptoms [4]. 

Consequently, some patients first present with myocardial 

infarction, heart failure, arrhythmia, or sudden cardiac death [9]. 

Exercise treadmill testing (TMT) is an inexpensive, accessible, 

and non-invasive modality used to detect inducible ischemia. 

However, recent guidelines do not recommend routine 

universal screening of all asymptomatic diabetic individuals, 

particularly those at low or intermediate risk [1, 7, 10]. Instead, a 

risk-based selective approach is increasingly favored. 

Most available studies have evaluated long-standing diabetes. 

Data on newly diagnosed asymptomatic T2DM patients remain 

limited [11]. Therefore, this study aimed to determine the 

prevalence of exercise-induced ischemia in newly diagnosed 

asymptomatic T2DM patients and identify associated clinical 

predictors. 

 

Materials and Methods 

Study design and setting 

This prospective observational study was conducted in the 

Department of Cardiology at tertiary care teaching hospitals in 

South India over a 1 year period. 

 

Study population 

A total of 100 newly diagnosed patients with type 2 diabetes 

mellitus were enrolled consecutively. 

 

Inclusion criteria 

▪ Newly diagnosed T2DM 

▪ Age >18 years 

▪ No symptoms suggestive of coronary artery disease 

▪ Normal resting electrocardiogram 

▪ Provided informed consent 

 

Exclusion criteria 

▪ Known coronary artery disease 
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▪ Prior myocardial infarction 

▪ Typical angina or anginal equivalent symptoms 

▪ Heart failure 

▪ Significant valvular heart disease 

▪ Uncontrolled hypertension 

▪ Severe renal dysfunction 

▪ Peripheral vascular disease 

▪ Cardiomyopathy 

▪ Contraindication to exercise stress testing 

All participants underwent: Detailed medical history, Physical 

examination, Anthropometric measurements, Blood pressure 

recording, Fasting blood glucose, Postprandial blood glucose, 

HbA1c estimation, Lipid profile. 

 

Treadmill stress testing 

Exercise treadmill testing was performed using the Bruce 

protocol. Test positivity was defined by ischemic ST-segment 

changes and/or symptom-limited findings suggestive of 

inducible myocardial ischemia [5, 12]. 

 

Statistical analysis 

Continuous variables were expressed as mean ± standard 

deviation, and categorical variables as percentages. 

Comparative analysis between treadmill-positive and 

treadmill-negative groups was performed. A p-value <0.05 was 

considered statistically significant. 

 

Results 

Baseline characteristics 

 

 
 

Graph 1: Gender distribution among the study subjects 

 

Table 1: Gender distribution among the study subjects 
 

 

 
 

Graph 2: Age distribution among the study subjects 

 

Table 2: Age distribution among the study subjects 
 

 
 

 
 

Graph 3: Mean BMI (kg/m2) among the study subjects 

 

Table 3: Mean BMI (kg/m2) among the study subjects 
 

 
 

Among the 100 study participants, 63 were male and 37 were 

female. Most patients were between 41 and 50 years of age. 

Mean body mass index was 24.71 ± 3.42 kg/m². 
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Glycemic and lipid Parameters 

 

 
 

Graph 4: Diabetic profile among the study subject 

 

Table 4: Diabetic profile among the study subjects 
 

 
 

All the diabetic parameters viz. FBS (mg/dl), PPBS (mg/dl) 

and HbA1c (%) were found to be in higher range i.e. mean FBS 

(mg/dl), PPBS (mg/dl) and HbA1c (%) was 181.74±33.80, 

229.35±57.92 and 8.63±1.22 respectively. 

 

 
 

Graph 5: Lipid profile among the study subjects 

 

Table 5: Lipid profile among the study subjects 
 

 

 

Analysis of Lipid Profile showed Mean cholesterol (mg/dl), 

TG (mg/dl), LDL (mg/dl) and HDL (mg/dl) among the study 

subjects was 177.02±26.85, 126.31±29.62, 116.96±29 and 

33.8±1.27 respectively.  

 

Treadmill test outcomes 

 

 
 

Graph 6: TMT outcomes among the study subjects 

 

Table 6: TMT outcomes among the study subjects 
 

 

 
 

Graph 7: TMT outcomes among the study subjects according to 

gender 

 

Table 7: TMT outcomes among the study subjects according to 

gender 
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Graph 8: Mean age among the study subjects according to TMT 

outcomes 

 

Table 8: Mean age among the study subjects according to TMT 

outcomes 
 

 
 

 
 

Graph 9: Mean diabetic profile among the study subjects according 

to gender 

 

Table 9: Mean diabetic profile among the study subjects according 

to gender 
 

  

 

Positive treadmill stress testing was observed in 2 patients 

(2%), while 98 patients (98%) had negative tests. No 

statistically significant association was observed with age, 

BMI, fasting glucose or postprandial glucose. 

Patients with positive treadmill tests had significantly higher 

HbA1c values (10.02 ± 1.38%) compared with TMT-negative 

individuals (8.05 ± 1.14%), suggesting an association between 

poor glycemic control and inducible ischemia [6, 13]. 

 

Discussion 

This study demonstrated a low prevalence (2%) of exercise-

induced ischemia among newly diagnosed asymptomatic 

T2DM patients. These findings suggest that occult obstructive 

coronary disease may be less common at the time of diagnosis 

compared with patients with longer disease duration. 

Earlier studies such as the DIAD trial reported a higher 

prevalence of silent ischemia in established diabetes 

populations [14, 15]. The difference may be explained by longer 

cumulative exposure to hyperglycemia, endothelial 

dysfunction, vascular inflammation, and progressive 

atherosclerosis in chronic diabetes. 

The significant association between elevated HbA1c and 

positive treadmill testing in the present study is clinically 

relevant. Poor glycemic control has been linked to adverse 

vascular remodeling, oxidative stress, and increased 

cardiovascular risk [6, 13]. Thus, HbA1c may help identify newly 

diagnosed diabetic patients who merit closer cardiovascular 

assessment. 

Current international guidelines do not support indiscriminate 

screening of all asymptomatic diabetic patients [1, 7, 10]. 

Selective screening may be considered in individuals with 

multiple risk factors, abnormal resting ECG, reduced exercise 

tolerance, chronic kidney disease, peripheral artery disease, or 

markedly elevated coronary risk burden. 

Our findings support a pragmatic approach: aggressive risk-

factor modification at diagnosis, with targeted testing reserved 

for higher-risk subsets rather than universal treadmill 

screening. 

 

Conclusion 

Exercise-induced ischemia was uncommon in newly diagnosed 

asymptomatic type 2 diabetes mellitus patients. Elevated 

HbA1c was the principal variable associated with positive 

treadmill stress testing. Routine universal screening may not be 

justified in all newly diagnosed patients; instead, selective risk-

based screening appears more rational [1, 7, 8]. 
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