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INTRODUCTION 
The electrocardiogram (ECG) stands as a fundamental 
tool in the diagnosis and management of cardiovascular 
diseases, providing crucial insights into the heart's 
electrical activity [1,2]. Precise interpretation of ECG 
parameters is vital for identifying various cardiac 
conditions, including myocardial infarction, 
arrhythmias, and conduction abnormalities [3,4,5]. 
Traditionally, the analysis of ECGs has depended on 
manual measurements conducted by trained healthcare 
professionals [6]. While this method has proven 
effective, it can be time-consuming and prone to inter-
observer variability [7]. Recent advancements in 
artificial intelligence (AI) and machine learning have 
led to the development of automated ECG interpretation 
systems, representing a significant step toward 
enhancing the speed, accuracy, and consistency of ECG 
analysis. These AI-driven platforms aim to streamline 
clinical workflows, minimize diagnostic errors, and 
facilitate timely decision-making [8,9,10,11]. However, 
the clinical utility of these systems requires rigorous 
validation against the current gold standard—manual 
interpretation by expert readers—before their 
widespread adoption. This pilot study is designed to 
assess the agreement between AI-based and manual 
ECG measurements across key parameters, including 
heart rate, RR interval, QT interval, and corrected QT 

(QTc) interval. To ensure a comprehensive evaluation, 
the study incorporates two distinct cohorts: individuals 
with normal ECGs and patients with a confirmed 
diagnosis of myocardial infarction. This dual-group 
design allows for the examination of the AI system's 
performance under both routine and complex clinical 
conditions. The primary objective is to ascertain 
whether statistically significant differences exist 
between AI-generated and manually recorded ECG 
measurements, thereby guiding the potential integration 
of AI tools into standard cardiac diagnostic practices. 
 

MATERIALS AND METHODS 
Study Design and Setting: 
This was a cross-sectional pilot study conducted to 
compare AI-based and manual ECG interpretations. 
The study included 60 subjects, divided equally into 
two groups: Normal ECG Group (n=30) and 
Myocardial Infarction (MI) ECG Group (n=30). The 
study was approved by the institutional review board 
and conducted in accordance with ethical standards. 
 
Participants: 
 The Normal ECG Group consisted of individuals with 
no history of cardiovascular disease and normal ECG 
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Abstract:      Background: Accurate interpretation of electrocardiograms (ECG) is essential for 
diagnosing cardiac abnormalities. Artificial Intelligence (AI)-based ECG analysis has emerged as a 
potential tool to support clinicians; however, its reliability compared to conventional manual 
interpretation requires evaluation. Objective: To compare the accuracy and agreement between AI-
based and manual measurements of key ECG parameters in normal subjects and patients with 
myocardial infarction (MI). Methods: A pilot study was conducted on 60 subjects, divided equally into 
two groups: normal ECG (n=30) and post-MI ECG (n=30). The ECG parameters analyzed included Heart 
Rate, RR Interval, QT Interval, and QTc Interval. Data normality was assessed using the Shapiro–Wilk 
test. Normally distributed variables were expressed as Mean ± SD and compared using paired t-tests, 
while non-normally distributed variables were reported as Median (IQR) and analyzed using the 
Wilcoxon Signed-Rank test. Results: The mean age of the normal group was 44.90 ± 15.47 years, 
significantly lower than that of the MI group (56.27 ± 12.72 years, p = 0.002). The MI group also had a 
higher proportion of males (76.67%) compared to the normal group (53.33%) (p = 0.10). Despite these 
demographic differences, there were no statistically significant differences between AI and manual 
interpretations across all ECG parameters in either group (p > 0.05). Conclusion: AI-derived ECG 
measurements demonstrated strong agreement with conventional manual interpretations, indicating 
that AI systems can provide consistent and reliable ECG parameter estimation. These results support 
the potential clinical application of AI-based ECG analysis in both normal and cardiac patient 
populations. 
Keywords:  Artificial Intelligence, Electrocardiogram, Myocardial Infarction, QT Interval, Heart 
Rate, QTc Interval, Diagnostic Accuracy. 
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findings. The MI ECG Group included subjects with a 
confirmed history of myocardial infarction. Inclusion 
criteria were based on clinical diagnosis and ECG 
classification. All participants provided informed 
consent prior to inclusion. 
 
Variables and Measurements:  
Demographic data such as age and gender were 
recorded. The following ECG parameters were 
measured for each subject using both an AI-based 
interpretation system and manual analysis by a trained 
medical professional: 
i. Heart Rate (bpm): Number of heartbeats per minute. 
ii. RR Interval (s): Duration between the peaks of 
consecutive R waves. 
iii. QT Interval (s): Time from the beginning of the Q 
wave to the end of the T wave. 
iv. QTc Interval (s): Heart rate-corrected QT interval. 
 
Data Sources and Measurement: Each subject 
underwent a standard 12-lead ECG analysis, and the 
selected ECG parameters—heart rate, RR interval, QT 
interval, and QTc interval—were extracted using both 
methods. Manual measurements were performed by an 

experienced clinician blinded to the AI-generated 
results to eliminate observer bias. AI-based 
measurements were obtained using the newly developed 
ECG AI Stimulator – Bharat Cardio application 
(Version 1.0), designed for automated ECG 
interpretation and parameter extraction. 
 
Statistical Methods: 
Statistical analysis was performed using SPSS-20 
software. Continuous variables were assessed for 
normality using the Shapiro-Wilk test. Data that 
followed a normal distribution were expressed as Mean 
± Standard Deviation (SD) and compared using the 
paired t-test for within-subject comparisons (AI vs. 
manual measurements) and the independent t-test for 
between-group comparisons (Normal ECG vs. MI 
ECG). Non-normally distributed variables were 
expressed as Median (Interquartile Range, IQR) and 
analyzed using the Wilcoxon Signed-Rank Test. 
Categorical variables were summarized as frequency 
and percentage, and group comparisons were performed 
using the Chi-square test. A p-value of less than 0.05 
was considered statistically significant. 

 

RESULTS AND OBSERVATIONS: 
Demographic Characteristics: 
The two study cohorts demonstrated notable demographic differences. The mean age in the Normal ECG group was 
44.90 ± 15.47 years, which was significantly lower than the 56.27 ± 12.72 years observed in the Myocardial Infarction 
(MI) ECG group (p = 0.002). Although the difference in gender distribution did not reach statistical significance (p = 
0.10), the MI group had a higher proportion of males (76.67%) compared to the Normal group (53.33%), while the 
Normal group showed a more balanced male-to-female ratio (Table-1). 

 
Table-1 Comparison of Demographic Characteristics Between Normal and Myocardial Infarction ECG Groups 

Variable Normal ECG (n=30) 
Myocardial infarction 

ECG (n=30) P-value 
Age, years 44.90 ± 15.47 56.27 ± 12.72 0.002 

Gender 

0.10 
Male 16 (53.33%) 23 (76.67%) 

Female 14 (46.67%) 7 (23.33%) 
 
Note: Continuous variables are shown as Mean ± SD (Independent t-test); categorical variables as n (%) (Chi-square 
test). p < 0.05 considered significant. 

Descriptive Statistics of ECG Parameters: 
 Among participants with normal ECGs, the comparison between AI-based and manual ECG interpretations 
demonstrated close agreement across all measured parameters (Table 2). The mean heart rate determined by the AI 
system was 73.83 ± 5.62 bpm, whereas the manually interpreted median heart rate was 72.00 (12.00) bpm, showing no 
significant difference (p = 0.83). Similarly, the mean RR interval recorded by the AI was 0.82 ± 0.06 s compared to 0.77 
± 0.13 s by manual measurement, with the difference not reaching statistical significance (p = 0.08). 
 
For ventricular repolarization parameters, the QT interval values obtained from the AI and manual interpretations were 
0.36 (0.09) s and 0.35 (0.06) s, respectively (p = 0.87). The corrected QT (QTc) interval also showed good concordance 
between the AI (0.39 ± 0.06 s) and manual (0.38 (0.04) s) measurements, without a significant difference (p = 0.46). 
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Overall, these findings indicate that within the normal ECG cohort, AI-derived measurements of fundamental ECG 
parameters were statistically comparable to those obtained through conventional manual analysis, suggesting that the AI 
interpretation system provides reliable quantitative assessment consistent with standard manual methods. 

Table-2 Descriptive Statistics of ECG Parameters: AI vs. Manual Measurements among Normal ECG Cohort 

Parameter AI ECG Interpretation Manual ECG 
Interpretation P- value 

Heart Rate 73.83 ± 5.62 72.00 (12.00) 0.83 
RR Interval 0.82 ± 0.06 0.77 ± 0.13 0.08 
QT Interval 0.36 (0.09) 0.35 (0.06) 0.87 
QTc Interval 0.39 ± 0.06 0.38 (0.04) 0.46 

 
Note: Data are presented as Mean ± SD for normally distributed variables (as determined by the Shapiro–Wilk test) and 
as Median (IQR) for non-normally distributed variables. Paired t-test was applied for normally distributed data, and the 
Wilcoxon signed-rank test for non-normally distributed data. p < 0.05 was considered statistically significant. 

In the myocardial infarction (MI) cohort, AI-based ECG interpretation demonstrated comparable performance to manual 
analysis across all key ECG parameters (Table 3). The mean heart rate determined by the AI system was 74.65 ± 7.78 
bpm, whereas the manually interpreted median heart rate was 72.00 (12.00) bpm, showing no statistically significant 
difference (p = 0.48). The mean RR interval derived from AI measurements was 0.81 ± 0.09 s, compared with 0.77 ± 
0.13 s from manual interpretation, also without significant difference (p = 0.17). 
 
Similarly, the ventricular repolarization parameters showed close agreement between the two methods. The QT interval 
measured by the AI was 0.34 (0.09) s, while manual measurement yielded 0.35 (0.06) s (p = 0.67). The corrected QT 
(QTc) interval was identical between AI and manual interpretations 0.38 (0.09) s and 0.38 (0.04) s respectively, with no 
significant variation (p = 0.99). 
 
These findings indicate a high level of concordance between AI-based and manual ECG interpretations in the myocardial 
infarction cohort, suggesting that the AI system can reliably quantify cardiac electrical parameters even in pathological 
ECGs associated with myocardial injury. 
  

Table-3 Descriptive Statistics of ECG Parameters: AI vs. Manual Measurements among Myocardial Infarction 
ECG Cohort 

Parameter AI ECG Interpretation Manual ECG Interpretation P-value 
Heart Rate 74.65 ± 7.78 72.00 (12.00) 0.48 
RR Interval 0.81 ± 0.09 0.77 ± 0.13 0.17 
QT Interval 0.34 (0.09) 0.35 (0.06) 0.67 
QTc Interval 0.38 (0.09) 0.38 (0.04) 0.99 

 
Note: Data are presented as Mean ± SD for normally distributed variables (as determined by the Shapiro–Wilk test) and 
as Median (IQR) for non-normally distributed variables. Paired t-test was applied for normally distributed data, and the 
Wilcoxon signed-rank test for non-normally distributed data. p < 0.05 was considered statistically significant. 
 

DISCUSSION 
The findings from this pilot study indicate that the AI-
driven system for electrocardiogram (ECG) 
interpretation yields measurements that align closely 
with manual interpretations across both normal and 
myocardial infarction (MI) patient cohorts. This 
consistency is evidenced by the absence of statistically 
significant differences in key parameters, which 
correlates with a growing body of literature supporting 
the reliability of artificial intelligence (AI) in the field 
of cardiology. The narrative review conducted by Di 
Costanzo et al. [12] highlights that the diagnostic 
capabilities of AI often coincide with those of medical 

specialists, a conclusion that our findings substantiate. 
Notably, the system's ability to maintain agreement 
within the more complex MI group is particularly 
encouraging, suggesting its robustness in managing 
pathological ECGs. This assertion is reinforced by the 
large-scale ROMIAE multicentre study, which 
effectively employed an AI model to rule out acute 
myocardial infarction [13].  
 
Despite the promising nature of the pilot study results, 
several limitations must be acknowledged. First, the 
sample size was relatively small (n=60), which may 
restrict the generalizability of these findings. A larger-
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scale study encompassing a more diverse and extensive 
patient population is essential to confirm these results. 
Second, this study concentrated on a limited set of ECG 
parameters. Future research should expand the focus to 
include other critical parameters, such as PR interval, 
QRS duration, and specific ST-T segment changes, 
which are also essential for accurate diagnosis. 
Furthermore, the study did not assess the AI's capability 
to provide final diagnostic conclusions but primarily 
evaluated the accuracy of individual parameter 
measurements.  
 
Despite these limitations, the consistent findings of non-
significant differences across all parameters provide a 
strong foundation for future research. The potential 
implications of a reliable AI-based ECG interpretation 
system are vast. Such a system could assist in triaging 
patients, reduce the workload on cardiologists and 
technicians, and potentially improve the speed and 
consistency of diagnosis, especially in resource-limited 
settings or in emergency departments where immediate 
and accurate ECG readings are crucial. Further 
validation studies are warranted, and these should 
include a larger, multicenter design to ensure the 
findings are reproducible and applicable across different 
clinical contexts. 
 

CONCLUSION 
This pilot study found no statistically significant 
differences between an AI system and manual 
interpretation for key ECG parameters in both normal 
and myocardial infarction patient cohorts. The AI-
driven measurements for Heart Rate, RR Interval, QT 
Interval, and QTc Interval were found to be comparable 
to manual measurements, supporting the potential 
reliability and clinical utility of this AI technology. 
While these findings are promising, a larger-scale study 
is needed to validate these results and expand the scope 
of analysis. 
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