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	 ABSTRACT: 
—	 Objective: Artificial intelligence (AI), particularly large language models like ChatGPT, offers the po-

tential to disseminate health information. This study aimed to assess the accuracy and completeness 
of ChatGPT-4’s responses to TB-related questions.

—	 Materials and Methods: Ninety English-language TB questions based on official guidelines and clin-
ical experience were formulated. ChatGPT-4o provided answers to these questions between February 
1 and March 1, 2024. Three evaluation subgroups assessed the responses for accuracy (using a six-
point Likert scale) and completeness (using a three-point Likert scale). Statistical analyses were per-
formed using non-parametric tests.

—	 Results: The median accuracy score was 5 out of 6, with 88.9% of responses scoring at least 5, indi-
cating high overall accuracy. However, only 34.4% achieved the highest score of 6, with diminished per-
formance on medium and high level of expertise (LOE) questions. Low LOE questions had the highest 
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diagnosis, and treatment. The search for medical in-
formation and potential self-diagnosis on the inter-
net is a common practice worldwide. A recent stu-
dy11 reported that in 2019, 72% of Germans searched 
online for health-related purposes. The provision 
of accurate, complete, and responsible information 
(although no computer-based self-diagnosis can sub-
stitute for patient-healthcare worker interactions) is 
paramount in a contagious and potentially deadly di-
sease. Although people have a general idea of what 
TB is, several gaps in knowledge on transmission, 
treatment, and prevention may lead to diagnostic 
and treatment delays for people living with TB12. 
While patients’ knowledge may be highly variable 
around the world, high-burden countries may be 
particularly at risk of poor health literacy13. Health 
literacy is associated with TB treatment adherence 
and care quality, thus identifying it as a potential 
target in the fight against TB14. Searching the word 
“tuberculosis” on Google Trends reports that most 
of the queries were performed in countries located 
in Central and Latin America and Africa and loo-
king for information on the disease, its infectivity, 
and its treatment15.

ChatGPT is an AI large language model imple-
mented by OpenAI as an advanced conversational AI 
technology with more than 180 million monthly users. 
ChatGPT use in several medical disciplines has been 
recently explored and evaluated: while positive eva-
luations have been reported, some authors have raised 
concerns about legal issues, as well as the quality and 
nature of the training data, which can impact the ac-
curacy of AI-generated text16. A recent article17 in the 
Lancet Infectious Diseases recognised that “ChatGPT 
neglects a neglected disease” by forgetting to include 
Histoplasmosis, among other differential diagnoses. 
While the performance of ChatGPT on TB informa-
tion has not been explored, there are several exam-
ples in other fields of medicine18-20. Papers have been 
published on infectious diseases, such as HIV and 
bacterial infections21-26. Our group previously reported 
that ChatGPT provided accurate information on HIV-
related topics but lacked the socio-political context and 
inclusivity essential for effective health communica-
tion21. In this research, we aimed to study ChatGPT’s 
role in providing answers to TB-related questions.

INTRODUCTION

Tuberculosis (TB) is an important cause of morbi-
dity and mortality despite the availability of drugs for 
prevention and therapy worldwide. The World Health 
Organization (WHO) reported 7.5 million new cases, 
with 1.3 million deaths in 20231. While several ambi-
tious targets have been set for 2030 and 2035, recent 
data suggest they will not be attained. The negative 
impact of COVID-19 on TB services has hindered the 
achievement of public health targets1-3. The adoption 
of WHO’s End TB Strategy and the United Nations 
(UN) Sustainable Development Goals included large 
reductions in the TB incidence rate, mortality, and 
costs faced by those affected by TB and their hou-
seholds4,5. While the wide and appropriate use of anti-
tubercular drugs for drug-sensitive and drug-resistant 
TB is a key element of the strategy, several other pil-
lars and components have been identified. They inclu-
de early diagnosis of TB, universal drug-susceptibi-
lity testing, identification, screening, and preventive 
treatment of contacts and high-risk groups, as well as 
community engagement. Additionally, the third pillar 
strongly emphasises the need for intensified research 
and innovation5.

In this setting, artificial intelligence (AI) may be 
a relevant tool given the complexity of the disease 
and the need for new strategies. The use of compu-
ter-aided detection for TB diagnosis using digital 
chest radiography has been identified as a promising 
AI-based screening test6,7; the WHO8 has recently 
suggested its adoption along with other more tra-
ditional diagnostic strategies. AI-based spatial data 
processing and analysis tools (such as MATCH) 
have been used for the integration of Geographic In-
formation Systems with routine health surveillance 
data and other contextual data sources9: their appli-
cation in identifying TB hotspots has been reported 
in India and Nigeria10. While other potential appli-
cations of this powerful technological tool may be 
applied to TB care and research, there is immediate 
potential for using it to inform individuals, patients, 
and healthcare workers. With the large availability 
of smartphones also in intermediate and limited-
resource countries, many people can access the in-
ternet and look for information on TB symptoms, 

accuracy, with 63.3% scoring 6. Completeness scores showed that 48.9% of responses were compre-
hensive (score of 3), particularly for low LOE questions (70% scored 3). In contrast, only 23.3% of high 
LOE questions achieved the highest completeness score. ChatGPT-4 often lacked specificity in com-
plex topics, such as drug-resistant TB therapies, and provided outdated information not aligned with cur-
rent World Health Organization guidelines.

—	 Conclusions: ChatGPT-4 effectively delivers accurate and comprehensive information for general TB 
inquiries, making it a valuable resource for the public and non-specialist clinicians. However, its per-
formance declines with increasing question complexity, limiting its utility for advanced clinical deci-
sion-making in TB care. Continuous updates and enhancements are necessary to improve its accura-
cy and relevance in specialised medical contexts.

—	 Keywords: Tuberculosis, ChatGPT, Education, LLM, Prevention, Tuberculosis treatment.
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value <0.05 was considered statistically significant, 
and all analyses were conducted with STATA version 
16.1 (College Station, TX, USA).

RESULTS

Ninety questions were formulated to be submitted 
to ChatGPT version 4, and they are shown in Sup-
plementary File 2. They concerned all aspects of 
TB prevention and care, including symptoms, con-
sequences, contagiousness, diagnostic tests, and tre-
atment: some were formulated as directly asked by 
individuals and patients, while others were from he-
althcare workers’ points of view.

Accuracy
The median (IQR) accuracy was 5 (5-6), with the 

majority (88.9%) of responses achieving at least a 
score of 5. Only two answers received a score of 3: 
(i) “What therapy is used for pre-eXtensively Drug-
Resistant (pre-XDR) tuberculosis?” and (ii) “What 
therapy is used for Rifampicin-Resistant (RR) tuber-
culosis?” (Figure 1).

63.3% of “low” questions scored 6, while the per-
centage decreased to 20.0% for medium and high 
LOE questions, with a concomitant increase in scores 
of 4 and 5 (Table 1).

Completeness
The overall median (IQR) completeness score was 

2 (2-3), with 48.9% scoring 2 and 3. Only two answers 
scored 1: i) “At the end of the therapy, I was decla-
red cured, but I still have dyspnea and often cough; 
is it possible that the tuberculosis has reactivated?”; 
ii) “What tests should I perform before prescribing 
therapy for tuberculosis?” (Figure 2).

Low LOE questions achieved higher complete-
ness: about 70% scored 3. For medium-high LOE 
questions, although the median (IQR) score was 3 (2-
3), the proportion achieving a score of 3 decreased to 
53.4%. Only 23.3% of more complex questions scored 
3, and 76.7% scored 2 (Table 2).

Important to note, ChatGPT recommends seeking 
medical advice in 58 out of 90 (64.4%) of the que-
stions.

DISCUSSION

The study assessed the effectiveness of ChatGPT-4 
to provide accurate and complete information fol-
lowing questions on tuberculosis with different levels 
of complexity. ChatGPT-4 is effective, especially for 
low LOE questions. Nevertheless, the percentage of 
correct answers declined as the complexity of the 
questions increased.

Median accuracy scores were generally high, and 
88.9% of responses scored at least a 5, showing that 
ChatGPT-4 is trustworthy in giving facts on tubercu-

MATERIALS AND METHODS

A study was carried out to assess the effectiveness 
of ChatGPT in providing accurate and complete in-
formation on TB to the general public and to medical 
professionals.

Fifteen medical doctors with different TB expe-
rience were recruited and divided into four subgroups 
based on their experience. The first team included 
two junior doctors working in the Infectious Diseases 
field and a senior doctor. Three additional teams com-
prised five doctors, specialists in Infectious Diseases, 
Pneumology, or general practitioners, with different 
experiences in the TB field.

Questions Development and Answers
Collection

One subgroup formulated questions in English ba-
sed on official TB websites, clinical and consultancy 
experiences. They were grouped into three levels of 
expertise (LOE): “low” was a question that every 
medical doctor should be able to answer, “medium” 
was a question that an Infectious Diseases or Pneu-
mology specialist should be able to address, “high” 
was a question addressed by TB experts. Answers 
from ChatGPT 4 were collected between February 1, 
2024, and March 1, 2024, and recorded in an Excel 
spreadsheet.

Questions and Answers Evaluation
The responses from ChatGPT were meticulously 

recorded by team one and shared with the other teams 
for evaluation. A designated team member (team one) 
oversaw the recording and transcription of all dialo-
gues between ChatGPT and the staff members input-
ting questions, ensuring the fidelity of the information 
captured in a comprehensive file, which was then sent 
to the other teams. Three different subgroups analysed 
low, medium, and high LOE answers, respectively.

Accuracy of the answers was based on a six-point 
Likert scale, with 1 associated with an incorrect re-
sponse, 2 with more incorrect than correct elements, 
3 with equal correct and incorrect elements, 4 with 
more correct than incorrect elements, 5 with an almost 
full correct response, and 6 with a correct response. A 
three-point Likert scale was adopted to assess comple-
teness of the answers: 1 was associated with an incom-
plete answer, 2 with an answer addressing all aspects of 
the question and providing the minimum information 
required, and 3 with a comprehensive response inclu-
ding additional information. Details on the evaluation 
are described in the Supplementary File 1.

Statistical Analysis
Categorical variables were summarised with ab-

solute and relative (percentage) frequencies. The 
Kruskal-Wallis test was adopted to assess accuracy 
and completeness score differences based on their 
non-parametric distribution. Chi-square or Fisher’s 
exact tests were used for qualitative variables. A p-

https://www.infectiousjournal.com/wp-content/uploads/sites/6/2025/10/250912_115139_Supplementary-File-2-Questions-and-answers.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2025/10/250912_115139_Supplementary-File-2-Questions-and-answers.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2025/10/Supplementary-File-1.pdf
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One of the main issues about ChatGPT respon-
ses is that the model ChatGPT does not include 
other pathogenic species like M. bovis or M. afri-
canum, and less incident tuberculosis agents27,28. 
In addition, the model provided outdated respon-
ses in the context of drug-resistant TB; answers 
did not align with the latest World Health Orga-
nization (WHO) guidelines for therapies of multi-
drug-resistant (MDR), rifampicin-resistant (RR), 
pre-extensively drug-resistant (pre-XDR), and 
extensively drug-resistant (XDR) tuberculosis29. 
Regarding this specific topic, the model also did 
not recommend consulting updated guidelines or 
seeking expert medical advice, which could result 
in suboptimal treatment decisions.

losis. Moreover, a satisfactory accuracy was found for 
low LOE questions, with usefulness for the lay public 
and non-specialist clinicians. However, the accuracy 
decreased for medium and high LOE questions, with 
only 20.0% receiving the highest accuracy score. The 
model scored 3 in accuracy for two questions related 
to drug-resistant tuberculosis therapy, suggesting its 
poor specificity.

Regarding completeness, similar trends were 
observed. Low LOE questions had a higher percenta-
ge of comprehensive answers, with a median score of 
2 out of 3. About 70% of low LOE questions received 
a completeness score of 3. For high LOE questions, 
only 23.3% achieved the highest score, lacking details 
for complex medical inquiries.

Table 1. Accuracy scoring and median of ChatGPT-4 in answering open-ended questions on 
tuberculosis, divided according to the Level of Expertise (LOE).

Figure 1. Accuracy scoring of ChatGPT-4 in answering open-ended questions on tuberculosis, divided according to the Level of 
Expertise (LOE).

Total Low LOE Medium LOE High LOE p-value

Median, (IQR) 5 (5-6) 6 (5-6) 5 (5-5) 5 (5-5) <0.001
Accuracy, 6 points 31 (34.4) 19 (63.3) 6 (20.0) 6 (20.0) <0.001
Accuracy, 5 points 48 (53.3) 9 (30.0) 22 (73.3) 17 (56.7)
Accuracy, 4 points 9 (10.0) 2 (6.7) 2 (6.7) 5 (16.7)
Accuracy, 3 points 2 (2.2) 0 0 2 (6.6)
Accuracy, 2 points 0 0 0 0
Accuracy, 1 point 0 0 0 0
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questions. A similar study21 on HIV found that 41.5% 
of answers achieved the highest score, compared to 
34.4% in our study. Additionally, higher complete-
ness was reported for HIV, with 76.1% of answers 
receiving a completeness score of 3 out of 3, whereas 
only 48.9% achieved this level in our study. However, 
ChatGPT suggested seeking medical advice in a hi-
gher percentage of answers compared to the study on 
HIV (64.4% vs. 39.2%).

On the contrary, ChatGPT performed better on 
TB questions compared to other bacterial infections, 
where only 25% of answers received a perfect score, 
and 50% achieved the highest completeness score22.

There are multiple reasons why ChatGPT-4 per-
formed worse on TB questions compared to other 
infectious diseases investigated in other studies. The 
present study included more complex and specialised 
questions, particularly at medium and high LOEs, 
which the model may have struggled with. In addi-
tion, the model’s knowledge cutoff likely missed the 
most recent guidelines or nuanced clinical practices 
essential for specialised fields like drug-resistant TB.

Another issue is the missing discussion on sub-
clinical or incipient TB30,31. Additionally, generic que-
stions on TB are assumed to be related to pulmonary 
TB without mentioning other clinical types of disea-
se. On the other hand, for all questions about the risk 
of transmission, the assumption that we were asking 
about pulmonary TB resulted in clear information 
about all the different measures to prevent the spread 
of the infection.

These results differ from those reported in previous 
studies on ChatGPT’s performance with infectious 
diseases. For example, Tunçer and Kadir32 assessed 
ChatGPT’s ability to answer questions from social me-
dia, experts, and guidelines on various infectious dise-
ases, including TB. They posed 19 tuberculosis-related 
questions to ChatGPT, and 90% of the answers were 
accurate. In contrast, only 34.4% of our answers recei-
ved the highest accuracy score. This discrepancy may 
be due to the higher difficulty level of our questions.

When comparing ChatGPT’s performance on TB 
with its performance on other infectious diseases, the 
model performed worse on TB than on HIV-related 

Figure 2. Completeness scoring of ChatGPT-4 in answering open-ended questions on tuberculosis, divided according to the Level of 
Expertise (LOE).

Total Low LOE Medium LOE High LOE p-value

Median, (IQR) 2 (2-3) 3 (2-3) 3 (2-3) 2 (2-2) 0.003
Completeness, 3 points 44 (48.9) 21 (70) 16 (53.4) 7 (23.3) 0.001
Completeness, 2 points 44 (48.9) 8 (26.7) 13 (43.3) 23 (76.7)
Completeness, 1 point 2 (2.2) 1 (3.3) 1 (3.3) 0

Table 2. Completeness scoring and median of ChatGPT-4 in answering open-ended questions on tuberculosis, divided according to the 
Level of Expertise (LOE).
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AI Disclosure:
ChatGPT-4 (OpenAI) was used in this study to generate 
answers to tuberculosis-related questions, which were 
subsequently evaluated for accuracy and completeness 
by the research team. The model did not contribute to 
the writing or editing of the manuscript.
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