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ABSTRACT:  

Background: Diabetes mellitus is an escalating public health concern, with the World Health 

Organization projecting it to be the seventh leading cause of death by 2030. Diastolic dysfunction, an 

early indicator of heart failure with preserved ejection fraction (HFpEF), is commonly observed in 

individuals with diabetes. Objective: To examine the association between the fragmented QRS 

(fQRS) complex on electrocardiography (ECG) and diastolic dysfunction, as identified by 2D 

echocardiography, in patients with type 2 diabetes mellitus (T2DM). Methods: This hospital-based, 

cross-sectional study was conducted over two years at Aarupadai Veedu Medical College & Hospital 

and included 193 T2DM patients aged 18 years and older. Patients with bundle branch blocks, 

coronary artery disease, decompensated chronic liver disease, and arrhythmias were excluded from 

the study. Participants underwent ECG to identify the presence of fQRS complexes and 2D 

echocardiography to assess diastolic function. Results: The mean age of participants was 54.4 ± 10 

years, with a slight predominance of females (55.4% female, 44.6% male). An fQRS complex was 

observed in 45.1% of patients, and 39.4% exhibited diastolic dysfunction on 2D echocardiography. A 

significant association was found between the presence of fQRS and diastolic dysfunction (p < 0.05). 

The diagnostic performance of fQRS showed a sensitivity of 96.05%, specificity of 88.03%, positive 

predictive value (PPV) of 83.91%, negative predictive value (NPV) of 97.17%, and an overall 

accuracy of 91.19%. Conclusion: The presence of an fQRS complex on ECG is a highly sensitive and 

specific marker for diastolic dysfunction in T2DM patients, suggesting its potential as a viable 

alternative to 2D echocardiography, especially in settings with limited resources. 

 

 

Introduction 

Diabetes mellitus (DM) represents a significant and 

growing public health concern, with the World Health 

Organization (WHO) predicting it will become the 

seventh leading cause of death by 2030.(1-3) Individuals 

with diabetes, especially those with Type 2 Diabetes 

Mellitus (T2DM), are particularly vulnerable to 

developing diastolic dysfunction, a key precursor to 

heart failure with preserved ejection fraction 

(HFpEF).(4, 5) Despite this, the precise etiopathogenesis 

of diabetic cardiomyopathy remains poorly understood, 

with limited comprehensive studies elucidating the 

prevalence of diastolic dysfunction among diabetic 

populations in India.(6) 

Access to 2D echocardiography (2D Echo), a standard 

diagnostic tool for identifying diastolic dysfunction, is 

limited across various regions, which complicates early 

diagnosis and intervention. This limitation is especially 

challenging as diastolic dysfunction in T2DM patients is 

a significant risk factor for progressing to HFpEF. 

Although 2D Echo is essential for the definitive 

diagnosis, it is not readily available in many primary 

care settings, and affordability issues further hinder its 

accessibility. Given these constraints, the fragmented 

QRS (fQRS) complex on electrocardiography (ECG) 

presents a valuable, accessible alternative.(7, 8) As an 

indicator of myocardial damage, fQRS on ECG can be a 

practical tool for early detection of diastolic dysfunction, 

particularly in regions with low cardiologist-to-patient 
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ratios and limited availability of advanced imaging tools 

like echocardiography.(9, 10) 

ECG, sometimes referred to as the “poor man’s 

echocardiogram,” can thus play an important role in 

identifying diastolic dysfunction in T2DM patients 

unable to access cardiology services.(11) It serves as an 

initial screening tool for underlying cardiac issues, and 

in this context, may offer insights into diastolic 

dysfunction, potentially guiding further clinical 

management.(12, 13) This study, therefore, aims to 

evaluate the correlation between fQRS observed on 

ECG and diastolic dysfunction as identified by 2D 

echocardiography in patients with T2DM. 

Materials and Methods 

This hospital-based cross-sectional study was conducted 

over a two-year period at Aarupadai Veedu Medical 

College & Hospital, involving a cohort of 193 patients 

diagnosed with type 2 diabetes mellitus (T2DM) who 

were 18 years of age or older. The participants were 

either outpatients or inpatients in the General Medicine 

wards. The diagnosis of T2DM was made according to 

the criteria set by the American Diabetes Association. 

Patients with conditions that could interfere with the 

study outcomes, such as Right Bundle Branch Block, 

Left Bundle Branch Block, Coronary Artery Disease, 

Decompensated Chronic Liver Disease, and 

Arrhythmias, were excluded to maintain a homogeneous 

study sample. 

The sample size was calculated based on findings from 

a similar study, which reported a 38.1% prevalence of 

diastolic dysfunction. To achieve a relative precision of 

17% and a significance level of 5%, the final sample size 

was determined to be 193 patients. Participants were 

recruited consecutively from the eligible population. 

After obtaining informed written consent, each 

participant’s medical history was collected using a 

predesigned pro forma, and they underwent 

comprehensive clinical assessments and laboratory 

testing. Each participant also received an 

electrocardiogram (ECG) to identify the presence of 

fragmented QRS (fQRS) complexes and a 2D 

echocardiography (2D Echo) to evaluate diastolic 

function. The presence of fQRS was defined as 

additional spikes within the QRS complex, while 

diastolic dysfunction was assessed according to standard 

echocardiographic criteria.(14) 

Independent variables included patient age, sex, and 

results from 2D echocardiography. Confounding factors 

such as smoking, alcohol consumption, and the use of 

medications like glucocorticoids, antiarrhythmic drugs, 

and beta-blockers were also documented. The diagnostic 

performance of fQRS in predicting diastolic dysfunction 

was assessed by calculating sensitivity, specificity, 

positive predictive value (PPV), negative predictive 

value (NPV), and overall diagnostic accuracy. The study 

adhered to ethical guidelines and received approval from 

the institutional ethics committee. Participants were 

assured of confidentiality and informed that their 

involvement was voluntary, with the option to withdraw 

at any point without impacting their medical care. A key 

benefit of the study was the potential identification of 

fQRS on ECG as a non-invasive, accessible marker for 

predicting diastolic dysfunction in T2DM patients. This 

could reduce the dependency on 2D echocardiography, 

which may be limited in resource-constrained settings. 

Risks to participants were minimal, primarily related to 

the mild discomfort or pain associated with blood 

sample collection. By rigorously evaluating the 

relationship between fQRS on ECG and diastolic 

dysfunction assessed through 2D Echo, this study aimed 

to improve early detection and management of 

cardiovascular complications in T2DM patients. 

Statistical Analysis: Patient data were compiled into an 

Excel spreadsheet and analyzed using SPSS version 23.0 

on Windows 10. Descriptive statistics, including mean, 

standard deviation, frequency, and percentage, were 

used to summarize the data. Categorical data were 

analyzed using the chi-square test, while continuous data 

were assessed using the unpaired t-test. A p-value of less 

than 0.05 was considered statistically significant. 

Results 

The study participants had a mean age of 54.4 ± 10 

years, with a slight predominance of females (55.4% 

female, 44.6% male). Fragmented QRS (fQRS) was 

observed in 45.1% of patients, while 39.4% exhibited 

diastolic dysfunction on 2D echocardiography (2D 

Echo). There was a statistically significant concordance 

between the presence of fQRS and diastolic dysfunction 

(p < 0.05), suggesting a meaningful association between 

these findings.  

The diagnostic performance of fQRS demonstrated a 

sensitivity of 96.05%, specificity of 88.03%, positive 

predictive value (PPV) of 83.91%, negative predictive 

value (NPV) of 97.17%, and an overall accuracy of 

91.19%. The presence of fQRS on ECG in 45.1% of 

patients corresponded significantly with diastolic 

dysfunction observed on 2D Echo in 39.4% of patients, 
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underscoring a notable agreement between the two 

diagnostic modalities (p < 0.05). 

Discussion 

The presence of a fragmented QRS (fQRS) complex on 

an electrocardiogram (ECG) serves as a significant 

marker for various cardiac conditions. It is identified by 

the appearance of additional r or R waves, without the 

involvement of a bundle branch block or an RSR’ 

pattern, occurring in at least two consecutive leads 

associated with a primary coronary artery region.(15) 

This fQRS complex is believed to result from 

myocardial fibrosis and scarring, which interfere with 

the normal, uninterrupted process of myocardial 

depolarization. This disruption in depolarization 

continuity can cause characteristic notching in the QRS 

complex, reflecting the slowed conduction resulting 

from myocardial scarring.(16) 

Clinically, fQRS detection on ECG provides a practical 

and economically feasible approach for healthcare 

providers, offering a non-invasive and accessible marker 

of cardiac risk, especially in settings with limited 

resources.(17) Its proven association with significant 

cardiac conditions makes fQRS particularly valuable for 

early risk assessment and management of cardiovascular 

issues in patients with diabetes and other risk factors. 

This underlines its role as an essential element in 

cardiovascular risk stratification and management 

frameworks.(18) 

The study demonstrates that the presence of fQRS on 

ECG is a robust, non-invasive indicator of diastolic 

dysfunction in patients with type 2 diabetes mellitus 

(T2DM). Among the 193 patients evaluated, 45.1% 

exhibited fQRS complexes. There was a significant 

concordance between the presence of fQRS and diastolic 

dysfunction as assessed by 2D echocardiography (2D 

Echo), with a p-value of less than 0.05, indicating 

statistical significance. Furthermore, fQRS showed 

excellent diagnostic performance in detecting diastolic 

dysfunction, with a sensitivity of 96.05%, specificity of 

88.03%, positive predictive value (PPV) of 83.91%, 

negative predictive value (NPV) of 97.17%, and an 

overall accuracy of 91.19%.(19) 

These findings underscore the utility of fQRS on ECG 

as a reliable and effective screening tool for identifying 

diastolic dysfunction in T2DM patients, particularly in 

clinical environments were advanced imaging 

technologies, like 2D Echo, may not be readily 

accessible. Incorporating fQRS evaluation into routine 

clinical assessments could significantly enhance the 

early identification and management of cardiac 

dysfunction in diabetic patients, ultimately contributing 

to improved cardiovascular outcomes in this high-risk 

population.(20) 

Conclusion 

The fragmented QRS (fQRS) complex on ECG serves as 

a reliable, non-invasive marker for identifying diastolic 

dysfunction in patients with type 2 diabetes mellitus. 

With its high sensitivity and specificity, fQRS offers an 

effective screening tool, particularly valuable in clinical 

settings were advanced imaging techniques, such as 2D 

echocardiography, may be unavailable. This finding 

supports incorporating fQRS assessment into routine 

clinical evaluations to enhance cardiovascular risk 

stratification and management in diabetic populations. 
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Table 1: Fragmented QRS on ECG and Diastolic dysfunction among patients 

 Count % 

ECG fQRS Absent 106 54.9 

Present 87 45.1 

2D ECHO Diastolic dysfunction  Absent 117 60.6 

Present 76 39.4 

 

Table 2: Correlation of fQRS on ECG with diastolic dysfunction on 2D ECHO among patients with diabetes mellitus 

 2D-ECHO Diastolic dysfunction Chi-square 

(p-value) Absent Present 

Count % Count % 

ECG fQRS Absent 103 97.2 3 2.8 131.57 (0.01)* 

Present 14 16.1 73 83.9 

 


