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ABSTRACT

Background: Artificial Intelligence (Al) is transforming respiratory care by enhancing diagnostic accuracy and
streamlining workflows. The efficacy of free Al tools for spirometry interpretation, particularly in the Indian population,
remains largely unassessed. This study aimed to evaluate the diagnostic accuracy of ChatGPT for spirometry interpretation
compared with that of qualified respiratory physicians in a south Indian tertiary care setting.

Methods: This cross-sectional study included 100 anonymised spirometry reports that met the ATS/ERS criteria. These
reports were interpreted by respiratory physicians (gold standard), and the same reports were uploaded to ChatGPT.
Interpretations of the spirometry were based on ATS/ERS guidelines using Z-scores and flow-volume loops. Statistical
analyses included specificity, sensitivity using proportion agreement, kappa statistics, and ROC curve analyses.

Results: The 100 spirometry reports simultaneously analysed by Al & respiratory physicians overall normal vs. abnormal
classification accuracy was 99%. For Z-score interpretation, the Al reported normal (25% vs. 26%), restriction (22% vs.
19%) obstruction (39% vs. 28%), and mixed (17% vs. 24%) compared to respiratory physician interpretation. In
classifying flow-volume loop patterns, Al showed normal (30% vs 26%), restriction (18% vs. 26%) obstruction (50% vs.
38%), and mixed (2% vs. 10%) compared with respiratory physicians. In the final interpretation combining z-score &
flow volume loop, Al interpretation was - 25% normal, 19% restriction, 39% obstruction, & 17% mixed, compared to the
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respiratory physician interpretation 26% normal, 21% restriction, 29% obstruction, & 24% mixed. Al achieved 99%
agreement for normal, 98% for restriction, 90% for obstruction 93% for mixed.

Conclusion: ChatGPT is a promising tool for spirometry interpretation, but other similar Al platforms with larger samples
need to be assessed before formal recommendations can be made.

Keywords: Artificial Intelligence, Spirometry Interpretation, Diagnostic Accuracy, Pulmonologist, ChatGPT.

1. INTRODUCTION

Artificial Intelligence (Al) is transforming respiratory care by enhancing diagnostic accuracy, enabling remote patient
monitoring through wearable devices, and supporting personalised treatment plans. Al algorithms can analyse large
datasets, including imaging and clinical parameters, to facilitate early disease detection and optimise therapy. The
integration of AI, Machine Learning (ML), and Deep Learning (DL) into healthcare has demonstrated potential in
diagnostic accuracy and clinical decision-making.! In respiratory medicine, Al applications span cancer screening,
spirometry, polysomnography, and radiological interpretations such as X-rays and CT scans. Additionally, Al aids in real-
time ventilator management, thereby improving outcomes in critically ill patients.? India, which accounts for
approximately 18% of the global population, is currently experiencing an increasing burden of chronic respiratory
diseases. However, a systematic and comprehensive analysis of their distribution and temporal trends across all Indian
states remains insufficiently documented.?

Office spirometry is the most widely utilised, simple, and non-invasive pulmonary function test.* Although established
guidelines exist for interpreting spirometry results, accurate analysis requires considerable expertise to evaluate normal
values, flow-volume loops, and curves, and to clinically correlate them to reach an appropriate diagnosis >

Spirometry alone cannot establish a definitive clinical diagnosis without correlating the results clinically, highlighting an
important limitation of the test.% Al holds the potential to significantly reduce the time required for interpreting spirometry
traces from several minutes to mere seconds, thereby supporting healthcare professionals in both performing and
interpreting these tests. Such rapid analysis can streamline clinical workflows, especially in high-volume or resource-
limited settings.’

Despite these advantages, the adoption of Al in clinical trials and practice faces several challenges, including ethical
concerns, high implementation costs, lack of algorithm transparency, and limited generalisability across diverse
populations.® An ML model has demonstrated promising accuracy and precision (exceeding 90%) in identifying
obstructive ventilatory patterns on spirometry among smokers in primary care who lack a prior respiratory diagnosis.’
This model utilised pre-bronchodilator theoretical FEV1 values and underscored AI’s potential in the early detection of
obstructive airway diseases, such as COPD.’

Enhancing the clinical applicability and reliability of such models requires further research incorporating broader clinical
parameters such as symptoms, imaging findings, and comorbidities and investigating practical approaches for ethical,
cost-effective integration into routine workflows.” ML and DL algorithms have emerged as effective diagnostic tools,
accurately classifying respiratory diseases such as pneumonia, fibrosis, cancer, tuberculosis, emphysema, and asthma
using radiographic and CT imaging data.!”

Although several free-to-use Al-based software tools are currently available, their efficacy in accurately interpreting
spirometry results remains inadequately assessed, particularly in the Indian population. By addressing this gap, the present
study evaluated the diagnostic accuracy of a freely available Al-based model, ChatGPT, for spirometry interpretation,
compared with interpretations made by qualified respiratory physicians in a South Indian tertiary care setting.

1. OBJECTIVES

To compare the accuracy of spirometry interpretation by Al-based software with that by qualified respiratory physicians
in a tertiary care centre in the Chengalpattu district.

2. MATERIALS AND METHODS

This cross-sectional study was conducted in the Department of Respiratory Medicine at the Karpaga Vinayaga Institute
of Medical Sciences and Research Centre. The study population comprised 100 spirometry reports that were interpreted
by an expert qualified respiratory physicians and an Al-based software, ChatGPT. The study was initiated following
ethical approval, with informed consent obtained, and patient confidentiality was maintained through the anonymisation
of spirometry reports.
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Figure 1: Spirometry Report
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2.1 Inclusion and exclusion criteria

Spirometry reports of adult patients that fulfilled the acceptability and repeatability criteria according to the ATS/ERS
guidelines were included, while those that did not meet these criteria were excluded.

2.2 Sample size calculation

A purposive sampling method was employed, and the sample size was calculated based on a previous study by Savic-
Pesic et al. (2023), published in the Multidisciplinary Digital Publishing Institute, which reported an accuracy of 97.5%
for the Espiro app when compared with pulmonologist interpretations as the gold standard. Assuming a 95% confidence
interval, an absolute precision of 5%, and an available population size of 150, the minimum required sample size was
estimated to be between 100 and 110, calculated using the following formula:

Zf_g p(1—p)
2
dz

n=

2.3 Methods

Spirometry reports fulfilling the ATS/ERS criteria were interpreted by respiratory physician to establish a "gold standard"
reference. The same set of spirometry reports was uploaded to an Al-based software, ChatGPT, for independent
interpretation. The accuracy of ChatGPT's interpretations was compared with the interpretations provided by respiratory
physician.

Spirometry interpretations adhered to the American Thoracic Society (ATS) and European Respiratory Society (ERS)
guidelines, utilising Z-scores and flow-volume loop configurations. The normal Z-score range is between -1.64 and +1.64,
corresponding to the 5th and 95th percentiles of the population. The final interpretation reports classified spirometry
findings as normal, obstructive, restrictive, or mixed based on specific criteria for FEV1/FVC and FVC, where a Z-score
>-1.645 indicates a normal or preserved value and <-1.645 indicates an abnormal or reduced value for both the parameters.

Statistical Analysis

The primary variable of interest was spirometry interpretation (Normal/Obstructive/Restrictive/Mixed), which was
categorical and summarised using frequency and percentage. Agreement between the Al and physician interpretations,
considered either categorical or continuous, was assessed using proportion agreement and the Kappa statistic, with ROC
curve analysis employed to further evaluate diagnostic performance.
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Discrepancies between the Al and physician interpretations, also a categorical variable, were quantified by frequency and
percentage of mismatches and subjected to Chi-square or Fisher’s exact tests as appropriate.

3. RESULTS
The mean age of the patients was 43.26 £+ 15.39 years, with a nearly equal gender distribution (53% male, 47% female).

Regarding pulmonary function, the mean forced vital capacity (FVC) z-score was —1.23 + 1.22), while the mean
FEV/FVC z-score was lower at —1.82 + 1.80, suggesting a more pronounced deviation from normative values in the
FEV/FVC ratio (Table 1).

Table 1: Demographic and spirometry profile of the study population

Age (years) 43.26 + 15.39
Female 47(47%)
Male 53(53%)
FVC Z-score -1.23+1.22
FEV1/FVC Z-score -1.82+1.8

Of the 100 cases, the Al identified 75 as abnormal and 25 as normal. Among the abnormal predictions, 74 were true
positives correctly identified by both the Al and the respiratory physician, with only 1 false positive, where the Al
predicted abnormal, but the respiratory physician deemed the case normal. Al achieved O false negatives and 25 true
negatives.

Overall, the Al achieved a sensitivity of 100%, reflecting its ability to detect all abnormal cases without missing any. The
specificity was 96.15%, representing a minimal false-positive rate. The PPV was 98.67%, indicating that nearly all Al-
predicted abnormal cases were truly abnormal, whereas the NPV was 100%, confirming that all Al-predicted normal cases
were accurately identified (Table 2).

Table 2: Cross-tabulation of AI and Respiratory physician interpretations for binary classification of pulmonary
function (normal vs. abnormal)

iﬁi‘jﬁ;’f Y physician izsﬂzmry physician | al (AI Prediction)
Al Abnormal 74 1 75
Al Normal 0 25 25
Total (Respiratory physician) | 74 26 100

In the flow-volume loop pattern analysis, ChaGPT in comparison to respiratory physicians identified normal patterns
(30% vs 26%)), restrictive (26% vs. 18%), mixed (10% vs. 2%) and obstructive patterns (50% vs 38%)

Based on Z-Score interpretation, the percentage of normal interpretations remained nearly identical between the two
groups (26% vs. 25%), whereas respiratory physician identified more restrictive (22% vs. 19%) and mixed (24% vs. 17%)
cases. Al reported a higher prevalence of obstruction (39%) as compared to respiratory physician (28%),

In terms of the final interpretation based on both flow-volume loop and z-score the normal spirometry interpretation was
consistent across both methods (26% vs. 25%). Respiratory physician assigned a higher proportion of cases to the mixed
(24% vs. 17%) and restrictive (21% vs. 19%) categories. A greater number of cases classified as obstructive (39%) by
ChatGPT as opposed to respiratory physician (29%). (Table 3).

Table 3: Comparison of pulmonologist and Al-based interpretations across loop pattern, z-score, and final
diagnosis categories

Pulmonologist N=100 | Al

Interpretation Type
P Yp (%) N=100 (%)
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Normal 26 (26%) 30 (30%)

Restriction 26 (26%) 18 (18%)
Loop Pattern

Obstruction 38 (38%) 50 (50%)

Mixed 10 (10%) 2 (2%)

Normal 26 (26%) 25 (25%)

Restriction 22 (22%) 19 (19%)
Z-score

Obstruction 28 (28%) 39 (39%)

Mixed 24 (24%) 17 (17%)

Normal 26 (26%) 25 (25%)

Restriction 21 21%) 19 (19%)
Final Diagnosis

Obstruction 29 (29%) 39 (39%)

Mixed 24 (24%) 17 (17%)

In case of normal patterns, the Al achieved the highest diagnostic accuracy of 99%, with a sensitivity of 96.15%, 100%
specificity, and PPV. The negative predictive value (NPV) was also high at 98.67%, with only a single misclassified case.

For restrictive patterns, the Al showed an accuracy of 98%, sensitivity of 90.78%, and 100% specificity and PPV. The
NPV remained high at 97.53%.

Regarding obstructive patterns, the Al attained a 100% sensitivity and NPV of 100%, indicating no missed true-positive
cases. However, the specificity (85.92%) and PPV (74.36%) were notably lower owing to 10 false positives, which
reduced the overall accuracy to 90%

For mixed patterns, the Al demonstrated specificity and a positive predictive value (PPV) of 100%, indicating that all AI-
identified mixed cases were true positives. However, the sensitivity was comparatively lower at 70.83%, resulting in the
Al missing seven cases confirmed by pulmonologists. This resulted in an overall accuracy of 93%. (Tables 4 and 5).

Table 4: Concordance between Al-based and pulmonologist interpretations of ventilator patterns

Pulmonologist | pulmonologist Pulmonologist Pulmonologist
Al ) Normal Restriction Obstruction Mixed
Interpretation

Yes No Yes No Yes No Yes No
Normal 25 0 0 0 0 0 0 0
Abnormal 1 74 0 0 0 0 0 0
Restriction 0 0 19 0 0 0 0 0
Not Restriction 0 0 2 79 0 0 0 0
Obstruction 0 0 0 0 29 10 0 0
Not Obstruction 0 0 0 0 0 61 0 0
Mixed 0 0 0 0 0 0 17 0
Not Mixed 0 0 0 0 0 0 7 76

Table 5: Diagnostic performance metrics of AI-based interpretation for various patterns

Pattern Sensitivity (%) Specificity (%) PPV (%) | NPV (%) Accuracy (%)

Normal 96.15 100 100 98.67 99
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Restriction 90.78 100 100 97.53 98
Obstruction 100 85.92 74.36 100 90
Mixed 70.83 100 100 91.57 93

4. DISCUSSION

In our study, the Al-based ChatGPT software of spirometry reports demonstrated 99% accuracy with the respiratory
physician interpretation in identifying normal from abnormal. Using flow-volume loop and z-score-based interpretation,
ChatGPT showed accuracy of 99%, 98% 93% and 90% for normal, restriction, mixed and obstruction, respectively. The
Al interpretation of the obstructive pattern had least accuracy. This is because Al interpreted the lower FEV1 parameter
(as air trapping) to be an obstructive pattern rather than mixed.

Our findings are supported by those reported by Topalovic et al., who observed that pulmonologists’ interpretations
matched reference standards in 74.4% + 5.9% of cases using ATS/ERS interpretative strategies. The Al-based software
achieved 100% pattern matching and an 82% correct diagnostic categorisation rate, significantly outperforming
pulmonologists with 44.6% accuracy (p <0.0001).!! In contrast, Gottlieb et al. showed Al with 95.6% sensitivity and
64.1% specificity for detecting pulmonary oedema, closely matching the physician’s higher sensitivity of 96.7% but
outperforming the specificity at 79.1%.!? Similarly, Saad et al. showed that pulmonologists had difficulty diagnosing
severity categories, with sensitivities of 47.73% for moderate, 44.01% for moderately severe, 60.34% for severe, and only
29.17% for others. The Al-based algorithm achieved an overall diagnostic accuracy of 86.59%.'3 Das et al. found
pulmonologists showed greater agreement with correct Al interpretations (p<0.001), supporting Al as a decision-making
aid.'* Sunjaya et al. found that using a primary care spirometry dataset of 1113 patients, Al achieved 84.0% sensitivity,
86.8% specificity, and 85.4% overall accuracy for COPD detection, suggesting its utility in non-specialist settings.'”

Our study has compared the Al vs expert interpretation as regards to the type of spirometric interpretation, as 26% normal,
22% restrictive, 24% mixed, and 28% obstructive whereas Al identified 25% normal, 19% restrictive, 17% mixed, and
39% obstructive. Among the abnormal Al had the highest accuracy in restriction followed by mixed and obstruction. A
study by Topalovic et al. reported that z-score analysis effectively identified severe airflow obstruction in COPD and
OAD, with FEVi/FVC z-scores of —2.54 and —2.51, DLCO values of —2.77 and —1.89, and elevated RV (2.24) in OBD.!!
Delclaux highlighted that small airway obstruction with preserved FEVi//FVC but reduced FEV: and VC presents
diagnostic challenges. Our z-score-based Al interpretation reliably detected such patterns.'® Brusasco and Pellegrino
also emphasized that z-score-based interpretation enhances diagnostic precision in borderline cases and improves
consistency.!’

Furthermore, Wang et al. found that Al-assisted spirometry improved test quality over two months, with acceptability
rates for FEV: and FVC increasing to 91.8% and 89.4%, respectively (p <0.0001), and usability rates rising from 88% to
over 99%.'® Moreno Mendez et al. showed an Al model using pre-bronchodilator FEV predicted values achieved 93%
sensitivity, 97% specificity, and 94% precision, with 95% overall accuracy.?

Topole et al. showed that the ArtiQ.QC Al model achieved 87% accuracy, with 93% sensitivity but lower specificity
(35%) across 8258 spirometry curves. Accuracy was highest in asthma (90%, specificity 84%) and lowest in COPD (43%)
due to low specificity (52%) and PPV (25%).!° Robertson et al. reported collaboration between pulmonologists and
explainable Al improves interpretation accuracy, requiring appropriate training and oversight>°

Our study confirms that ChatGPT spirometry interpretation aligns closely with respiratory physician assessments,
particularly for normal, restrictive, and mixed patterns. Discrepancies in the classification of spirometry, Al demonstrated
high diagnostic accuracy and consistency. These findings support the growing role of Al as a reliable adjunct in pulmonary
diagnostics when integrated with clinical expertise.

5. LIMITATIONS

The generalisability of this study is constrained by its single-centre design and limited, homogeneous sample size, which
may impact its external validity. Further concerns arise from the Al model's lack of specific training for spirometry
interpretation and the omission of crucial clinical variables. When Al systems are trained on shared opinions of
pulmonologists, they risk inheriting existing subjective biases which could be overcome by using a consensus expert
spirometry interpretation. In view of several Al platforms available the need to validate their interpretations as well as to
know the details of the training sets used are crucial in selecting the right tool.

6. CONCLUSION

The Al model, ChatGPT, showed 99 % accuracy and 100 % sensitivity for detecting normal versus abnormal spirometry.
The obstructive pattern had the lowest (90%) accuracy in Al interpretation. This was due to overclassification into
obstructive pattern by the Al model due to lower FEV1 attributed to air trapping. These results underscore the potential
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of Al tools as reliable adjuncts for pulmonary function interpretation, especially in high-volume, and limited availability
of expert interpretation. ChatGPT is a promising tool for spirometry interpretation, but other similar Al platforms with
larger training sets, incorporating clinical variables and multicentre data need to be assessed before formal
recommendations can be made.
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