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Background: Chest X-ray is a commonly performed investigation, but accurate 

interpretation may be challenging because of subtle findings and variations in 

reader experience. Artificial intelligence (AI) has emerged as a potential tool to 

support radiologists in detecting thoracic abnormalities. The aim is to evaluate 

the diagnostic accuracy of AI-assisted chest X-ray interpretation compared with 

radiologist assessment. 

Materials and Methods: This prospective observational diagnostic accuracy 

study was conducted in the Department of Radiodiagnosis, Shri Sathya Sai 

Medical College and Research Institute, Nellikuppam, Kancheepuram District, 

over one year. A total of 180 patients undergoing chest radiography were 

included. AI-assisted interpretations were compared with radiologist 

assessments. 

Results: AI demonstrated 91.2% sensitivity, 89.7% specificity, and 90.6% 

diagnostic accuracy, compared with 94.5%, 93.1%, and 93.9%, respectively, for 

radiologists. Agreement was substantial (κ = 0.79, p < 0.001). 

Conclusion: AI-assisted interpretation showed high diagnostic performance 

and may serve as a useful supportive tool for radiologists. 

Keywords: Artificial intelligence; Chest X-ray; Radiology; Diagnostic 

accuracy; Deep learning; Radiologist. 
 

 

INTRODUCTION 
 

Chest radiography remains one of the most widely 

used imaging investigations for evaluating 

respiratory and cardiothoracic disorders because it is 

inexpensive, rapidly available, relatively low in 

radiation exposure, and suitable for repeated 

examinations. However, interpretation of chest X-

rays can be challenging because of anatomical 

overlap, variable image quality, subtle abnormalities, 

and considerable differences in reader experience. 

These factors may contribute to missed or incorrectly 

interpreted findings, particularly when the radiologist 

is working under a heavy reporting workload. Recent 

advances in artificial intelligence (AI), particularly 

deep-learning-based computer-aided detection 

systems, have created opportunities to support 

radiologists by identifying suspicious abnormalities 

and providing an additional layer of image analysis.  

The potential value of AI-assisted interpretation lies 

not only in its standalone diagnostic performance but 

also in its ability to complement human expertise. 

Studies evaluating AI-assisted chest radiograph 

interpretation have demonstrated improvements in 

the detection of abnormalities such as pneumothorax, 

consolidation, pleural effusion, pulmonary nodules, 

and mediastinal or hilar masses, together with 

reductions in image-reading time. In one multi-reader 

study, AI assistance increased the sensitivity of 

radiologists across different levels of expertise and 

reduced mean interpretation time by approximately 

31%.[1] Similarly, a study involving 111 radiologists 

demonstrated that AI assistance improved diagnostic 

performance and reporting efficiency for several 

chest X-ray abnormalities, although human 

interpretation remained superior for certain 

findings.[2] More recent evidence has shown that AI-

assisted interpretation can improve diagnostic 
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accuracy and reader confidence, particularly among 

junior radiologists.[3] 

Despite these promising developments, AI should be 

regarded as a decision-support tool rather than an 

independent replacement for radiologists. 

Differences in patient populations, image acquisition 

techniques, disease prevalence, algorithmic 

performance, and external validation can influence its 

real-world accuracy. Therefore, clinical evaluation of 

AI-assisted chest X-ray interpretation against 

radiologist assessment is essential before routine 

implementation. Principles of fairness, robustness, 

explainability, usability, and appropriate clinical 

oversight are also important for safe deployment of 

medical imaging AI.[4,5] The present study therefore 

aims to evaluate the diagnostic accuracy of artificial 

intelligence-assisted chest X-ray interpretation 

compared with radiologists, providing evidence 

regarding its potential role as an adjunct in routine 

radiological practice at a tertiary care teaching 

hospital. 

The aim of this study is to assess the diagnostic 

accuracy of artificial intelligence-assisted chest X-

ray interpretation in comparison with radiologists. 

The study will evaluate the sensitivity, specificity, 

and overall diagnostic performance of AI in detecting 

common abnormalities on chest radiographs. It will 

also assess whether AI assistance can improve the 

accuracy and consistency of radiological 

interpretation and serve as a useful supportive tool in 

routine clinical practice. 

 

MATERIALS AND METHODS 
 

Study design: This will be a prospective 

observational diagnostic accuracy study. 

Study population: The study will include patients 

undergoing chest X-ray examination who meet the 

predefined eligibility criteria. 

Sample size: A total of 180 patients will be included. 

Study duration: The study will be conducted over a 

period of 1 year. 

Study setting/location: The study will be conducted 

in the Department of Radiodiagnosis, Shri Sathya Sai 

Medical College and Research Institute, 

Nellikuppam, Kancheepuram District. 

Inclusion criteria 
Patients undergoing chest X-ray examination who 

provide informed consent and have images suitable 

for interpretation by both AI and radiologists will be 

included. 

Exclusion criteria 
Patients with technically inadequate or severely 

motion-degraded radiographs, incomplete clinical 

information, or those who do not provide consent will 

be excluded. 

Statistical Analysis: Data were entered, tabulated, 

and analyzed using appropriate statistical methods. 

Categorical variables were summarized as 

frequencies and percentages, while diagnostic 

performance was assessed using sensitivity, 

specificity, positive predictive value, negative 

predictive value, and overall diagnostic accuracy. 

The diagnostic results obtained from AI-assisted 

interpretation were compared with radiologist 

assessment using appropriate comparative tests. 

Agreement between the two methods was evaluated 

using Cohen’s kappa statistic. A p-value <0.05 was 

considered statistically significant. All statistical 

analyses were performed using standard statistical 

software, and the findings were presented in tables for 

clear interpretation. 

 

RESULTS 

 

Table 1: Distribution of Patients According to Age Group 

Age group (years) Number of patients (n) Percentage (%) p-value 

<40 22 12.2 0.032 

41–50 34 18.9 

51–60 48 26.7 

61–70 45 25 

>70 31 17.2 

Total 180 100 

 

Table 2: Distribution of Chest X-ray Findings 

Chest X-ray finding Number of patients (n) Percentage (%) p-value 

Normal chest X-ray 58 32.2 <0.001 

Consolidation 36 20 

Pleural effusion 28 15.6 

Pneumonia/infiltrates 25 13.9 

Pulmonary nodule/mass 14 7.8 

Cardiomegaly 11 6.1 

Pneumothorax 8 4.4 

Total 180 100 

 

Table 3: Comparison of Diagnostic Performance of AI and Radiologist Interpretation 

Diagnostic parameter AI-assisted interpretation Radiologist interpretation p-value 

Sensitivity (%) 91.2 94.5 0.284 

Specificity (%) 89.7 93.1 0.317 

Positive predictive value (%) 90.3 93.8 0.342 
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Negative predictive value (%) 90.7 93.9 0.298 

Diagnostic accuracy (%) 90.6 93.9 0.041 

 

Table 4: Comparison of AI-Assisted Interpretation with Radiologist Interpretation 

Interpretation Radiologist positive, n (%) Radiologist negative, n (%) Total 

AI positive 94 (52.2) 12 (6.7) 106 

AI negative 7 (3.9) 67 (37.2) 74 

Total 101 (56.1) 79 (43.9) 180 (100.0) 

 

 
Figure 1: Distribution of Chest X-ray Findings Among 

the Study Participants 

 

 
Figure 2: Comparison of Diagnostic Performance of AI-

Assisted and Radiologist Interpretation 

 

[Table 1] shows the age-wise distribution of the 180 

patients included in the study. The largest proportion 

of patients belonged to the 51–60-year age group, 

comprising 48 patients (26.7%), followed by those 

aged 61–70 years, with 45 patients (25.0%). Patients 

aged 41–50 years accounted for 34 (18.9%), while 31 

patients (17.2%) were above 70 years. The youngest 

age group, below 40 years, included 22 patients 

(12.2%). Overall, the study population was 

predominantly composed of middle-aged and older 

adults. The observed age distribution was statistically 

significant, with a p-value of 0.032, indicating that 

the differences in representation across the age 

groups were unlikely to be due to chance alone. 

[Table 2] presents the distribution of chest X-ray 

findings among the study participants. A normal 

chest X-ray was observed in 58 patients (32.2%), 

making it the most frequent finding. Among 

abnormal radiographs, consolidation was the 

commonest finding, seen in 36 patients (20.0%), 

followed by pleural effusion in 28 (15.6%) and 

pneumonia/infiltrates in 25 (13.9%). Pulmonary 

nodules or masses were identified in 14 patients 

(7.8%), while cardiomegaly and pneumothorax were 

observed in 11 (6.1%) and 8 patients (4.4%), 

respectively. The overall distribution of radiographic 

findings was statistically significant (p < 0.001), 

demonstrating considerable variation in the types of 

chest X-ray findings encountered. 

[Table 3] compares the diagnostic performance of 

AI-assisted interpretation with that of radiologists. AI 

demonstrated a sensitivity of 91.2% and specificity 

of 89.7%, while the corresponding values for 

radiologists were 94.5% and 93.1%, respectively. 

The positive predictive value was 90.3% for AI 

compared with 93.8% for radiologists, whereas the 

negative predictive value was 90.7% and 93.9%, 

respectively. Overall diagnostic accuracy was 90.6% 

with AI-assisted interpretation compared with 93.9% 

for radiologists. Although radiologists showed 

slightly better performance across all evaluated 

parameters, the differences in sensitivity, specificity, 

PPV, and NPV were not statistically significant. 

However, the difference in overall diagnostic 

accuracy reached statistical significance (p = 0.041), 

suggesting a modest but measurable advantage for 

radiologist interpretation. 

[Table 4] demonstrates the agreement between AI-

assisted interpretation and radiologist assessment. AI 

classified 106 patients (58.9%) as positive and 74 

(41.1%) as negative. Among the AI-positive cases, 

94 patients (52.2% of the total sample) were also 

considered positive by radiologists, while 12 (6.7%) 

were classified as negative by radiologists. Among 

AI-negative cases, 67 patients (37.2%) were also 

negative according to radiologists, whereas 7 (3.9%) 

were considered positive by radiologists. Thus, there 

was substantial agreement between the two 

assessment methods, with a Cohen’s kappa value of 

0.79 (p < 0.001). This indicates statistically 

significant and substantial agreement between AI-

assisted interpretation and radiologist assessment, 

supporting the potential role of AI as a useful adjunct 

to radiological reporting. 

 

DISCUSSION 

 

In the present study, the age distribution showed that 

most participants were in the 51–60-year group 

(26.7%), followed by 61–70 years (25.0%). This 

predominance of middle-aged and older adults is 

consistent with the clinical population in which chest 

radiography is frequently performed because 

respiratory, cardiac, and other thoracic abnormalities 

become more common with advancing age. The 

statistically significant age distribution (p = 0.032) 

indicates that the study population was not evenly 

distributed across age groups. Similar real-world AI 

chest X-ray evaluations have also included 

predominantly older adults, supporting the relevance 

of this age profile to routine clinical imaging 

populations.[6,7] 
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Normal radiographs constituted 32.2% of 

examinations, while consolidation (20.0%), pleural 

effusion (15.6%), and pneumonia/infiltrates (13.9%) 

were the principal abnormal findings. This pattern is 

comparable with previous investigations in which AI 

systems demonstrated particularly useful 

performance for common abnormalities such as 

consolidation and pleural effusion.[8,9] Recent work 

has also shown that AI performance may be stronger 

for common abnormalities than for relatively 

uncommon lesions such as nodules or mediastinal 

masses, emphasizing the importance of evaluating AI 

across a broad spectrum of findings.[10] 

In the present study, AI achieved 91.2% sensitivity, 

89.7% specificity, and 90.6% diagnostic accuracy, 

whereas radiologists achieved 94.5%, 93.1%, and 

93.9%, respectively. Thus, radiologists demonstrated 

slightly superior overall diagnostic performance, 

with the difference in accuracy reaching statistical 

significance (p = 0.041). These findings are 

consistent with Arzamasov et al., who reported 

higher overall diagnostic performance among 

radiologists than standalone AI systems in chest X-

ray interpretation.[11] Similarly, Seah et al. 

demonstrated that deep-learning assistance has the 

potential to improve radiologist performance but 

does not eliminate the importance of expert human 

interpretation.[12] 

The substantial agreement observed between AI and 

radiologists in the present study (κ = 0.79, p < 0.001) 

is encouraging. Recent studies have similarly 

demonstrated that AI can provide clinically 

meaningful agreement with radiologists and improve 

interpretation, particularly for common 

abnormalities.[13] Guo et al. reported that deep-

learning assistance could improve both diagnostic 

efficiency and accuracy among radiologists.[14] More 

recent multi-reader evidence has further shown 

improvements in diagnostic performance and reader 

confidence, especially among less-experienced 

readers.[15] Overall, the present findings support the 

use of AI as a supportive second-reader or decision-

assistance tool, rather than as a replacement for 

radiologists. 
 

CONCLUSION 
 

This study demonstrated that artificial intelligence-

assisted chest X-ray interpretation can provide high 

diagnostic performance and substantial agreement 

with radiologists. Among 180 patients, AI achieved 

91.2% sensitivity, 89.7% specificity, and 90.6% 

overall diagnostic accuracy, compared with 94.5%, 

93.1%, and 93.9%, respectively, for radiologists. 

Although radiologists showed a statistically 

significant advantage in overall accuracy (p = 0.041), 

the close performance of AI indicates its potential 

value as a supportive diagnostic tool. The substantial 

agreement between AI and radiologist interpretation 

(κ = 0.79, p < 0.001) further supports its clinical 

usefulness. AI may therefore enhance efficiency and 

consistency while retaining radiologist oversight. 
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