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A large language model in solving 
primary healthcare issues: A potential 
implication for remote healthcare and 
medical education
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Abstract:
BACKGROUND AND AIM: Access to quality health care is essential, particularly in remote areas 
where the availability of healthcare professionals may be limited. The advancement of artificial 
intelligence (AI) and natural language processing (NLP) has led to the development of large language 
models (LLMs) that exhibit capabilities in understanding and generating human‑like text. This study 
aimed to evaluate the performance of a LLM, ChatGPT, in addressing primary healthcare issues.
MATERIALS AND METHODS: This study was conducted in May 2023 with ChatGPT May 12 
version. A total of 30 multiple‑choice questions (MCQs) related to primary health care were selected 
to test the proficiency of ChatGPT. These MCQs covered various topics commonly encountered in 
primary healthcare practice. ChatGPT answered the questions in two segments—one is choosing 
the single best answer of MCQ and another is supporting text for the answer. The answers to MCQs 
were compared with the predefined answer keys. The justifications of the answers were checked 
by two primary healthcare professionals on a 5‑point Likert‑type scale. The data were presented as 
number and percentage.
RESULTS: Among the 30 questions, ChatGPT provided correct responses for 28 yielding an accuracy 
of 93.33%. The mean score for explanation in supporting the answer was 4.58 ± 0.85. There was 
an inter‑item correlation of 0.896, and the average measure intraclass correlation coefficient (ICC) 
was 0.94 (95% confidence interval 0.88–0.97) indicating a high level of interobserver agreement.
CONCLUSION: LLMs, such as ChatGPT, show promising potential in addressing primary healthcare 
issues. The high accuracy rate achieved by ChatGPT in answering primary healthcare‑related MCQs 
underscores the value of these models as resources for patients and healthcare providers in remote 
healthcare settings. This can also help in self‑directed learning by medical students.
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Introduction

Access to quality health care is crucial 
for individuals worldwide, but it can 

be particularly challenging in remote areas 
where healthcare resources are limited. 
The emergence of artificial intelligence (AI) 
and natural language processing  (NLP) 
has opened new avenues for improving 

healthcare delivery in underserved 
regions. Large language models  (LLMs), 
such as ChatGPT, powered by advanced 
AI algorithms, have shown remarkable 
capabilities in understanding and generating 
human‑like text.[1,2]

In remote areas, the scarcity of healthcare 
professionals poses a significant barrier 
to quality care.[3] Utilizing AI‑powered 
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language models like ChatGPT may help bridge this gap 
by providing accurate and reliable healthcare information 
to patients and even assisting healthcare providers 
in making informed decisions. By leveraging the vast 
knowledge and language understanding abilities of 
ChatGPT, primary healthcare concerns can be addressed 
remotely, potentially improving healthcare outcomes 
and reducing the burden on limited healthcare resources. 
Healthcare providers in remote locations can utilize 
ChatGPT as a supportive tool, allowing them to enhance 
their knowledge base and provide more comprehensive 
care to their patients. These implications highlight the 
potential of LLMs in transforming the landscape of 
remote health care and improving healthcare access for 
underserved populations.[4]

In health care, accurate information is vital for proper 
diagnosis, treatment recommendations, and patient 
management. Healthcare professionals and patients 
alike rely on accurate and up‑to‑date knowledge to 
make informed decisions about medical conditions, 
medications, and interventions.[5] The accuracy of a 
LLM is of utmost importance when considering its use 
in health care. Healthcare decisions are critical and can 
have a direct impact on patient outcomes. Therefore, 
relying on an LLM with high accuracy ensures that 
the information provided is reliable and trustworthy, 
reducing the risk of errors or misinformation.[6]

In this context, this pilot study aimed to explore 
the effectiveness of ChatGPT, a LLM, in addressing 
primary healthcare issues. By evaluating its accuracy 
in answering a set of primary healthcare‑related 
multiple‑choice questions  (MCQs), we can assess its 
potential role in providing healthcare information 
and support to individual case scenario. The findings 
of this study can contribute to know the potential 
of integration of AI‑powered language models into 
telemedicine platforms, leading to enhanced healthcare 
access and improved health outcomes for underserved 
populations.

Materials and Methods

Study type and setting
This was a cross‑sectional study conducted in May 2023 
on the World Wide Web with the help of a personal 
computer connected to the Internet by a personal 
broadband connection. No institutional resources were 
used in this study.

Study participants and sampling
A set of 30 primary healthcare‑related MCQs was 
compiled for this study. These questions were compiled 
by two primary healthcare experts. The MCQs were 
also checked by another primary care physician and 

were pretested. These MCQs covered a range of topics 
commonly encountered in primary healthcare practice.

The LLM used in this study was ChatGPT developed 
by OpenAI.[7] ChatGPT is trained on a diverse range 
of Internet text and has demonstrated proficiency in 
understanding and generating human‑like responses. 
There is a free version of the application that can be 
accessed for research purposes  (ChatGPT May 12 
Version).

The 30 MCQs were presented to ChatGPT, and their 
responses were saved for further analysis. The questions 
had a common string—“Answer the question by choosing 
the single best answer from the provided options with 
a justification of the answer.” ChatGPT provided 
the answer in two parts—the correct option among 
the provided four options and text in support of the 
answer (i.e., justification). The justification or explanation 
text was stored for further analysis. Figure 1 presents the 
study flow, and Figure 2 presents a screenshot captured 
during a conversation with ChatGPT.

Assessment of accuracy
The accuracy of the answers was compared to the 
known correct answers for each question. The accuracy 
of ChatGPT’s responses was calculated by determining 
the percentage of questions it answered correctly. 
The justification text was analyzed by two primary 
care experts who scored the responses on a 5‑point 
Likert‑type scale where 1  =  completely inaccurate, 

Figure 1: Study process in brief
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2  =  significant inaccuracies, 3  =  mix of accurate and 
inaccurate information, 4 =  indicates mostly accurate, 
and 5 = highly accurate.

Statistical analysis
The data were presented in number and percentage. The 
central tendency was measured by mean and standard 
deviation. The agreement between the score of the 
two observers was tested by the intraclass correlation 
coefficient (ICC). Statistical tests were conducted from 
available online tools suggested by Mondal et al.[8] We 
considered a P value <0.05 to be statistically significant.

Ethical considerations
This study was conducted in compliance with ethical 
guidelines. No real patient’s data were used in this 
study. The dataset used for evaluation was anonymized 
and did not contain any personally identifiable 
information.

Results

Among the 30 case scenarios presented to the ChatGPT, 
the correct response was received for 28  cases that 
indicate the accuracy of the model to be 93.33% for 
solving primary healthcare issue. Among the domains, 
one answer was wrong in promotive primary care, one 
answer was wrong in preventive primary care, and there 
was no error in curative primary care.

The first observer rated the response 4.6 ± 0.93 and the 
second observer rated the response 4.57 ± 0.82 with an 
average of two as 4.58 ± 0.85 [Table 1]. This indicates 
that, on average, respondents rated the explanation to 
be accurate.

There was a strong inter‑item correlation of 0.896, 
indicating that the items or statements assessing the 

quality of the explanation were consistently related 
to each other. The Bland–Altman plot is shown in 
Figure 3. The average measure ICC was 0.94, with a 95% 
confidence interval of 0.88 to 0.97. This indicates a high 
level of interobserver agreement among the individuals 
assessing the explanations.

Discussion

The study aimed to assess the accuracy of a LLM—
ChatGPT in solving primary healthcare issues, specifically 
through answering MCQs related to primary health care. 
The results showed that the LLM demonstrated a high 
level of accuracy, correctly answering 28 of 30 MCQs. 
Hence, ChatGPT may serve as a decision support tool, 
assisting remote healthcare providers in accessing quick 
and reliable information. This may help in improving 
diagnostic accuracy and treatment decisions. Previous 
studies also explored its potential to solve problems 
in pathology, microbiology, and pharmacology with 
an average of 80% accuracy.[9‑12] Additionally, the 
LLM’s accuracy makes it a reliable source of healthcare 
information for a wider audience, promoting health 
literacy and empowering individuals to make informed 
decisions.[13] Even patients, who do not have immediate 
access to healthcare services, may get help from the 
language model.

Figure 2: An example of a conversation with ChatGPT to solve the primary care 
health issue Figure 3: Bland–Altman plot for the scores awarded by two raters

Table 1: Central tendency of scores awarded by two 
raters and their correlation

Rater 1 Rater 2 Average r, P
Mean 4.6 4.57 4.58 0.896, 

<0.0001Standard deviation 0.93 0.82 0.85
Range 1‑5 2‑5 1.5‑5
First quartile–third quartile 5‑5 4‑5 4.5‑5
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Developing countries often face limitations in resources 
and infrastructure, making it difficult to access 
up‑to‑date and reliable healthcare information. LLM 
can serve as a valuable tool, providing a wealth of 
medical knowledge and evidence‑based information 
to healthcare professionals and individuals in remote 
areas. Furthermore, LLM can act as a decision 
support system, helping healthcare providers 
in resource‑constrained settings where access to 
specialized expertise may be limited.[14] It can provide 
recommendations, treatment guidelines, and diagnostic 
insights, thereby assisting healthcare professionals in 
making accurate and timely decisions.[15] In our study, 
among the questions we tested, no wrong answer was 
for curative primary care.

In addition to helping in healthcare delivery, LLM can 
contribute to training and education in developing 
countries by offering a vast repository of medical 
knowledge, clinical guidelines, and case studies. 
In medical education, self‑directed learning is an 
important mode of learning where students direct 
themselves to learning a topic. The ChatGPT can help 
medical students by providing justification for the 
answer we used in this study.[16] This can aid in the 
professional development of healthcare workers and 
improve their skills.

However, it is important to acknowledge the limitations 
of LLMs. Despite their higher level of accuracy, LLMs 
are still reliant on the quality and comprehensiveness 
of the data they are trained on. The success of LLMs in 
healthcare applications also depends on the appropriate 
design of the system, including considerations 
for privacy, ethics, and the integration of human 
expertise.[17] The language model may not provide 
up‑to‑date information as it depends on the training 
data that are usually not real time. In addition, AI 
is yet far away from human empathy and emotional 
intelligence that is an important aspect of medical 
teaching.[18,19] Further research is needed to address 
these challenges and optimize the use of LLMs in 
healthcare settings.

Conclusion

This study contributes to the growing body of literature 
on the use of LLMs in healthcare. The findings highlight 
the high accuracy of an LLM in solving primary 
healthcare issues. These results suggest that LLMs have 
the potential to support remote health care and serve as 
a valuable tool for healthcare professionals. However, 
further research and development are required to 
fully leverage the capabilities of LLMs and address the 
associated challenges to ensure their safe and effective 
integration into healthcare practice.
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