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Abstract 
Objective: To assess the usage of chatbot generative pretrained transformer among medical and dental students 
in Pakistan. 
Method: The cross-sectional study was conducted at the Army Medical College, National University of Medical 
Sciences, Islamabad, Pakistan, from June 15 to July 31, 2023, and comprised medical and dental students in public 
and private medical and dental colleges of Rawalpindi and Islamabad who had used the chatbot generative 
pretrained transformer programme at least once for their academics or had prior knowledge of it. Responses were 
obtained through a structured online survey. Data was analysed using SPSS 27. 
Result: Of the 315 respondents, 181(57.5%) were females, 134(42.5%) were males, 260(82.5%) were from public 
institutions, 55(17.5%) were from private, 259(82.20%) were medical students and 56(17.80%) were dental students. 
Overall, 192(61%) respondents had used ChatGPT for academics prior to the study. For them, its utility was most for 
case-based learning, problem-based learning and for seeking clarification of topics. Fruitful acquisition of 
knowledge was reported by 270(85.7%) of the study participants and 229(72.8%) participants regarded ChatGPT as 
a valuable resource for improving academic performance. The mean perceived usefulness score was 17.93±5.08 and 
the mean perceived risk score was 8.46±2.44. 
Conclusion: Chatbot generative pretrained transformer was found to improve academic performance of medical 
and dental students. 
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Introduction 
Chatbot generative pretrained transformer (ChatGPT), 
based on GPT large language model (LLM), is a computer 
algorithm that processes the input from natural language 
and from variable sources, and predicts the words, 
continuing until a complete response to a query is 
obtained.1 LLMs process large amounts of data and 
interconnect the words within the text. They predict the 
word in a sequence of words.2 LLMs work in such a way 
that they use transformer models, and are trained to use 
enormous datasets, hence they are large. Due to this, they 
can recognise, translate, predict or generate text and 
other content.3 

With its rising popularity, a number of researches have 
been carried out about its utilisation in the field of 

education, healthcare and research.4 Pertaining to 
education, ChatGPT marks a new milestone in 
consolidating dispersed data from multiple sources into a 
unified platform, effectively saving time. Moreover, it 
proves beneficial in summarising extensive information 
into concise points, saving time spent on sifting through 
lengthy texts. It can help formulate topic-oriented 
multiple choice questions (MCQs) that can help students 
apply key concepts of their knowledge, and thus aid them 
in the preparation of assessments.5 

However, research on the frequency of adoption, and the 
impact of ChatGPT on medical education has not been 
carried out extensively.6 A study on ChatGPT conducted 
on medical professionals showed that 83% medical 
students had positive responses about its utility, whereas 
only 62% graduated physicians agreed on its usefulness.7 
Its potential to enhance knowledge acquisition, critical 
thinking and problem-solving skills is still under study. 
Along with frequency of use, another important factor is 
how students perceive the efficacy and value of ChatGPT 
as an educational tool.8 This can provide valuable insights 
into its potential role and benefits in the learning process. 
Evaluation of its accuracy and reliability from the eyes of 
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medical students is another factor which needs further 
research.4,5 

The current study was planned to develop a 
comprehensive understanding of the adoption and 
utilisation of ChatGPT in everyday academic practices by 
medical and dental students in an urban setting, and to 
examine the perceived usefulness of ChatGPT. 

Subjects and Methods 
The cross-sectional study was conducted at the Army 
Medical College, National University of Medical Sciences, 
Islamabad, Pakistan, from June 15 to July 31, 2023, and 
comprised medical and dental students in public and 
private medical and dental colleges of Rawalpindi and 
Islamabad. 

After approval for the institutional ethics review 
committee, the minimum sample size of 307 was 
calculated using the World Health Organisation (WHO) 
calculator9 with confidence interval 95%, margin of error 
5.6% and population proportion 50.5%.10 The sample was 
raised using non-probability convenience sampling 
technique. Random sampling was not used because most 
students of senior years were busy with their clinical 
rotations. The sample, as such, was raised from among the 
available students. Those included were students of 
Bachelor of Medicine and Bachelor of Surgery (MBBS) 
from first year till the final year of their 5-year course, and 
students of Bachelor in Dental Surgery (BDS) from the first 
year till the final year of their 4-year course. Those not 
willing to participate were excluded. Within the enrolled 
students, those who had used ChatGPT at least once for 
their academics before the study were included to check 
the impact of ChatGPT in their everyday academics, while 
those who had not used ChatGPT were also included to 
check the prevalence of ChatGPT usage. 

After taking informed consent from the subjects, data was 
collected using a validated multi-structured 
questionnaire10 which is provided that was sent to 
multiple public and private medical and dental colleges of 
Rawalpindi and Islamabad using the contacts of authors 
through WhatsApp groups. The limitations of the study 
were taken into consideration while constructing the 
questionnaire which is an indicator of the questionnaire 
validity. It was also printed and given to students for 
answering. Two different ways of data collection were 
employed; through printed questionnaire, and through 
Whatsapp groups. 

The questionnaire consisted of three sections. The first 
section consisted of the student’s demographics, 
followed by a closed-ended question to explore if they 

had heard about ChatGPT before the start of the study. If 
the participant had not used ChatGPT before, they were 
asked to fill the questionnaire regardless about how they 
would perceive the use of An Artificial Intelligence (AI) 
LLM model for educational purposes. 

The next section was based on the technology 
acceptance model (TAM) framework11 consisting of 12 
items. Each question was evaluated on a 5-point Likert 
scale, with the response scores ranging 1-5. The last 
section consisted of 4 structured questions based upon 
how the participant used ChatGPT in their everyday 
academics. All the questions in this section were closed-
ended. 

Data was compared for usage and non-usage, for usage 
among preclinical and clinical years, and for usage among 
students of public and private institutions. The 
operational definition of perceived usefulness was the 
respondents’ belief in the technology's ability to enhance 
their productivity in performing a specific activity.12 The 
perceived risk referred to the risks associated with the use 
of ChatGPT, including the potential for incorrect 
information, confidentiality issues and ethical concerns.13 
It was calculated by analysing the results of three 
questions which were asked in the questionnaire 
regarding the adverse effects of ChatGPT. They were 
based on Likert scale with 5 options (5 marks for strongly 
agree and 1 mark for strongly disagree). The mean was 
taken of the results of all three questions which was the 
final value for perceived risk. The perceived usefulness 
scale had a potential range of 5-25, with higher scores 
indicating a greater perceived usefulness of ChatGPT, and 
a score of 15 representing a neutral attitude.10 

Data was analysed using SPSS 27. For quantitative data, 
mean ± standard deviation (SD) values were calculated, 
while frequencies and percentages were calculated for 
qualitative data. For the comparison of perceived 
usefulness and perceived risk with respect to gender, 
university type and field of study, independent T-test was 
used. P<0.05 was considered significant. 

Results 
Of the 315 respondents, 181(57.5%) were females, 
134(42.5%) were males, 260(82.5%) were from public 
institutions, 55(17.5%) were from private, 259(82.20%) 
were medical students and 56(17.80%) were dental 
students. Overall, 192(61%) respondents had used 
ChatGPT for academics prior to the study. 

Total responses from preclinical years were 227(72.1%) 
and from clinical years 88(27.9%). Year-wise, there were 
135(42.9%) responses from the 1st year, 92(29.2%) from 
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Figure-1: Types of questions included in the study questionnaire about the usage of chatbot generative pretrained transformer (ChatGPT) in academics in medical and dental fields.

Figure-2: The response of students regarding knowledge acquisition with the use of chatbot generative pretrained transformer (ChatGPT) along with its comparison with other tools.
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the 2nd year, 66(21%) from the 3rd year, 14(4.4%) from 
the 4th year and 8(2.5%) from the final year.  

For students, the utility of ChatGPT was most for case 
based learning/problem based learning (CBL/PBL) and for 
seeking clarification of topics (Figure 1). 

Fruitful acquisition of knowledge via ChatGPT was 
reported by 270 (85.7%) students, while 229(72.8%) 
students regarded it as a valuable resource for improving 
academic performance (Figure 2). 

The mean perceived usefulness score was 17.93±5.08, 
indicating high perceived usefulness of ChatGPT. 

There was a statistically significant difference with respect 
to gender and field of study, but the difference was not 
significant based on the type of institution (Table 1). 

The mean perceived risk score was 8.46±2.44, indicating 
borderline perceived risk of ChatGPT. There was a 
significant difference with respect to the field of study 
(p=0.002), while no significant difference was seen based 
on gender (p=0.116) and the type of institution (p=0.371). 

Discussion 
ChatGPT is a tool that is now widely used in academic 
field. The current study focussed on its utility and 
advantages in undergraduate medical and dental 
academics. The study focussed on its usage among the 
students, and covered all aspects of studies starting from 
the beginning till the end of the medical school, which 
included not just the acquisition of knowledge, but also 
patient diagnosis and management. Along with the 
curriculum aspect, the research aspect was also covered, 
which included assistance in conducting the research, 
data analysis and interpretation. All these elements were 
also described by Garg et al.14 who explained that 

ChatGPT helped in reviewing the manuscripts and editing 
them for any potential errors. 

A study on specialists about their usage of ChatGPT in 
clinical scenarios elaborated that it was a quick and 
effective way to seek information and assistance 
regarding clinical case handling and management.15 

Regarding making the differential diagnosis in a clinical 
setup, ChatGPT helps in making the top differentials in an 
emergency clinical setup when the chief complaints are 
mentioned to it. The condition that is to be followed 
properly is that complete information should be 
provided, and any previous medical conditions, if present, 
should be addressed.16 Another study showed similar 
results, but also explained that the differential diagnosis 
made by physicians is far superior and more accurate 
compared to ChatGPT because of proper history-taking 
and physical examination. But there was >50% 
overlapping between the diagnosis the physicians made 
and the one suggested by ChatGPT.17 

In medical research, ChatGPT provides valuable 
assistance in writing of papers, particularly the part of 
literature review, but a high percentage of plagiarism is 
observed in such cases. So, they must be verified by a 
human researcher. Hence, it supports the researcher in 
the early stages of medical writing. ChatGPT helps the 
users to minimise the systematic errors which they may 
be committing while conducting research and doing 
medical writing.18 

In the study, majority of students considered it a useful 
knowledge acquisition tool, and said that it was much 
better than the resources that they had previously used. A 
study compared ChatGPT and Google search for the 
acquisition of knowledge, and ChatGPT turned out to be 
a better tool for the purpose as it integrated the relevant 
data from multiple sources.19 It not only provided 
information on the required topic and field, but also 
assisted them in their tasks, assessed them and then 
provided positive or negative feedback. It could also 
make study plans according to the individual needs of a 
student when mentioned correctly in the chatbox which 
is a function not possible in the traditional classrooms 
because of shortage of time and resources.20 

While most of the students in the current study deemed it 
a potential tool of knowledge acquisition, 12.10% did not. 
A study performed on the specialists showed that at 
times, the answers provided by ChatGPT were incorrect. 
This largely depended on the questions being asked in an 
improper way and without complete information. But 
even when the questions provided adequate information, 

Table-1: Perceived usefulness and perceived risk of ChatGPT on gender, university type 
and field of study. 
 
                                                           Perceived Usefulness                                        Perceived Risk 
                                                     Mean ± SD                  p-value                    Mean ± SD               p-value 
 
Gender                                                                                  
Male                                         16.25±3.97                    <0.001*                          8.00±2.42                 0.116 
Female                                    13.97±3.75                                                                8.81±2.41 
University Type                             
Public                                       15.13±3.89                      0.308                             8.51±2.39                 0.371 
Private                                     14.05±4.42                                                                8.23±2.68 
Field of Study                                                                   
MBBS                                       15.34±3.93                   <0.001*                          8.35±2.36                0.002* 
BDS                                           13.08±3.83                                                                9.00±2.73 
 

*= statistically significant, ChatGPT: Chatbot generative pretrained transformer, SD: Standard 
deviation, MBBS: Bachelor of medicine, bachelor of surgery, BDS: Bachelor of dental surgery.
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incorrect answers were sometimes noted by physicians. 
So, the answers must be counter-checked with trusted 
resources.15 Another study assessed biomedical 
knowledge graphs with ChatGPT in which the graphs 
were found to be more reliable in providing knowledge 
and in the management of information.21 

In the current study, majority of the students credited 
ChatGPT to be one of the reasons that they could perform 
better academically. This can be attributed to the reason 
that this technology improves students’ reasoning, and 
engages them more in active learning.22 ChatGPT also 
performs ‘Personalised learning’ for an individual student. 
In it, learning is aimed at catering to the individual needs 
of the student, and individual assessment is performed 
through which students can know about their 
shortcomings. Hence, it can be a major factor in 
improving academic performance as the study resolves 
around individual interests, abilities and needs.23 

For the students who do not find a positive impact of 
ChatGPT on their academic performance, ChatGPT is only 
a tool. The role of teachers in the classroom cannot be 
entirely replaced by an AI tool. There should be 
integration of the role of teachers with the latest 
technology to achieve maximum efficiency and efficacy 
of both.24 

Perceived usefulness was significant in both genders, and 
in both medical and dental fields of study in the current 
study, whereas it was non-significant in the type of 
institution. Perceived usefulness is one of the most 
important factors due to which an individual decides to 
opt for a particular tool, and its ease of usage determines 
its continued use.25 

Regarding perceived risk, if the security is weak at any 
point, it can leak any organisation’s information. 
Moreover, the data, which is an intellectual property, can 
also be provided by ChatGPT through some other 
sources, resulting in a major privacy breach.26 Thus, the 
students in the current study stressed that information 
provided must be verified through authentic sources to 
avoid any kind of inaccurate and false knowledge. The 
need for expert verification is always there and cannot be 
achieved by ChatGPT.27 

The current study has limitations as the findings were 
based on the self-perception of the participants which 
may change over time. As such, the findings may not be 
generalisable to the larger population of medical and 
dental students in other regions. Further research is 
needed to explore and address the perceptions and risks 
associated with ChatGPT usage in medical education. 

Conclusion 
The majority of the participants used ChatGPT for 
CBL/PBL and for seeking clarification on various topics. 
Overall, ChatGPT was regarded as a valuable tool for 
enhancing academic performance. Variations were 
observed in the perceived usefulness based on gender 
and field of study, while the perceived risk showed 
differences based on the field of study. 
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