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Aim: This study aims to evaluate the ability of ChatGPT-4 to generate clinical case-based multiple-choice questions in dental

traumatology.

Material and Method: International Association of Dental Traumatology guidelines for the management of traumatic dental injuries
were introduced to ChatGPT-4 as an information source and ChatGPT-4 was prompted to 20 generate questions in fractures and
luxations, avulsion of permanent teeth, injuries in the primary dentition. Sixty questions in total were generated by ChatGPT and the
questions were evaluated by 2 endodontists using a 3-point scale. The One-way analysis of variance and Post Hoc Tukey test were

used to analyze the data and the significance was P<0.05.

Results: The average time to generate 20 questions was 1 min 55 sec. It was noted that 52% of the questions were usable without
modification or with minor changes, while 28% were incorrect or completely useless.
Conclusion: Despite the flaws, ChatGPT can be useful for creating multiple-choice questions in dental traumatology after a rigorous

evaluation, elimination, and development procedure.
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INTRODUCTION

Dental education is a meticulously structured journey that
prepares students for the challenging responsibilities
of the occupation. It combines rigorous academic
coursework with practical training. The goal is to ensure
that upon graduation, these students are academically and
practically competent. Dental traumatology (DT) education
is an essential component of dental school curricula,
addressing the diagnosis, treatment, and prevention
of trauma to the teeth and surrounding oral structures.
Moreover, DT is one of the important topics of both
endodontics and pediatric dentistry, as it is a wide area
ranging from an enamel fracture to tooth avulsion and may
require complex treatments depending on the diagnosis.
Traumatic dental injuries, often seen in sports, accidents,
or falls, require immediate and effective intervention to
save teeth and maintain oral function. By integrating DT
into dental education, future dentists are equipped with the
necessary skills and knowledge to manage these injuries
effectively.

CITATION

Assessment is a crucial part of understanding students'
competence. Multiple choice questions (MCQs) are a
common method of assessment of medical examinations
becausetheyareobjective, standardized,and time-efficient
(1). Preparation of MCQs that evaluate both the application
and interpretation of knowledge rather than the recall of
information only can be challenging (2). Furthermore, it
was found that students were inclined to engage more
thoroughly in their studies when faced with test questions
that necessitated advanced analytical thinking (3). The
university staff has various tasks including treatment
of patients, research, and teaching, etc (4). Therefore,
reducing the workload through automation of appropriate
tasks can be useful for the productive use of time and to
avoid staff burnout.

Education is among the fields that potentially be
revolutionized by artificial intelligence (Al) (5). Al is a
rapidly developing phenomenon that includes many
different technologies, such as machine learning and
natural language processing. Al technologies can assist
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healthcare professionals by automating tasks that are
repetitive and consume a lot of time (6). Large Language
Models (LLMs) are advanced Al systems that emulate
human language processing skills by training on extensive
datasets. These models are capable of comprehending
and generating the content, allowing them to perform
tasks like article generation and answering questions in a
near-human manner (7,8).

ChatGPT (Chat Generative Pre-Trained Transformer)
(OpenAl, San Francisco, CA, USA) is a promising LLM,
utilizing deep learning Al techniques to generate articulate
and human-resembling texts (9). Although studies (10-13)
questioning the ability of ChatGPT to answer questions
correctly related to different fields of dentistry and its use
as an information source are increasing, it has been found
in different studies that it can produce texts containing
unrealistic and misleading information, which is called
"hallucination”. ChatGPT's ability to generate questions
has also been evaluated in various studies (14,15) and
different results have been reported. Cheung et al. (14)
found that ChatGPT can generate medical MCQs with
comparable quality to university staff. ChatGPT-3.5,
the older version, was found to generate suboptimal
MCQs without distractor options in dermatology (15).
ChatGPT-4, as the newest version, has features that its
predecessors did not have, such as enabling image and
document input and internet access. Thus, when a text is
uploaded as a document, it can understand, summarise,
and answer questions about that text (16,17). Given these
features, it can be speculated that ChatGPT-4 can produce
high-quality and reliable MCQs based on an existing
text. Deriving questions by introducing documents
representing consensus in dentistry, such as position
statements of dental associations and clinical guidelines,
into ChatGPT-4 can shorten the question preparation
time and improve the quality of the evaluated questions.
Thereby, the production of texts containing unrealistic
references and information can be prevented.

To the best of our knowledge, there is no study in the
literature questioning the ability of LLMs such as ChatGPT
to generate questions in any other field of dentistry.
Thus, the aim of this study is to evaluate the ability of
ChatGPT-4 to generate clinical case-based MCQs in
DT. The null hypothesis was as follows: There is no
association between the type of dental trauma (fractures
and luxations, avulsion of permanent teeth, injuries in the
primary dentition) and the usability of MCQs generated by
ChatGPT-4.

MATERIAL AND METHOD

The study was conducted under the Declaration of
Helsinki. Since the study had no human subjects involved,
ethical approval was not required. ChatGPT-4 was logged
in on 14 January 2024. International Association of Dental
Traumatology (IADT) guidelines for the management
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of traumatic dental injuries represent the consensus
of experts in the field and are up-to-date as a resource
prepared by the working group of the IADT as a result of
a comprehensive literature review and approved by the
board of directors (18-21). In addition, since these are
open-access articles, they were used as a source to derive
questions in our study.

The first part of the guidelines, “fractures and luxations”,
was uploaded to the ChatGPT console and the following
prompt was written exactly as follows: "Can you write a
full set of 20 multiple-choice questions based on the
document | provided, each with 5 options and focusing
solely on clinical case scenarios in dental traumatology?
An answer key is required at the end.” (Figure 1). Then the
second section, avulsion of permanent teeth, and the third
section, injuries in the primary dentition, were uploaded
in separate tabs and questions were generated with the
same prompt. Question generation times for all sections
were noted and as a result, 60 questions were obtained,
and these questions were copied and saved. The two
reviewers jointly assessed and scored the questions
based on the guidelines. In case of disagreement, the
decision of a third reviewer was decisive. In the evaluation,
the evaluation criteria used in a similar study by Ngo et al.
(22) was adopted (Table 1).

ChatGPT 4 ~

[ Derte! Traumatology - 2020- Bourguig.-
PDF

Can you write a full set of 20 multiple-choice questions based on the document | provided, each with 5 options and
focusing solely on clinical case scenarios in dental traumatology? An answer key is required at the end.
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@) chatGPT
) The document "International Association of Dental Traumatology guidelines for the management of traumatic dental
injuries" includes comprehensive information on various aspects of dental traumatology. This information is
essential for creating multiple-choice questions focusing on clinical case scenarios in dental traumatology. Given the
depth and breadth of the docurr
based on the guidelines and clinical

will now proceed to develop 20 multiple-choice questions, each with 5 options,
rios presented in the document. An answer key will be provided at the end.

This process will take a bit of time to ensure accuracy and relevance. Let's start with the first few questions.

I have reviewed the document and will create 20 multiple-choice questions based on the clinical case scenarios in

dental traumatology covered in it. Here are the first five questions:

A 12-year-old patient presents with a luxated permanent tooth. What is the recommended initial step in
management?
A. Immediate extraction
B. Splinting for 2 weeks
C. Radiographic examination
D. Administration of systemic antibiotics
E. Observation without intervention
2. For a crown fracture with no pulp exposure, which of the following is the most appropriate treatment?
A. Root canal treatment
B. Dental implant placement
C. Reattachment of the fractured fragment
D. Restoration with composite
E. Extraction and orthodontic space closure
3. What is the recommended management for an avulsed, dry, and extra-orally stored permanent tooth for more
than 60 minutes?
A. Immediate replantation without any treatment
B. Replantation after endodontic treatment
C. Storage in a suitable medium until replantation
D. No replantation, proceed with dental implant
E. Replantation after soaking in fluoride solution
4. Inthe case of a lateral luxation injury, what is the most common complication to anticipate?
A. Ankylosis
B. Pulp necrosis 4

C. Root resorption

[0} Me:

g importantinformation

Figure 1. Generation of multiple-choice questions via ChatGPT-4
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Table1. Scoring definition

Score Description

1 Questions and answers were correct and may be used with only minor formatting
2 Questions and answers would require substantial modifications to be appropriate
3 Answers were incorrect or significantly misleading

Statistical Analysis

The statistical analysis was performed via MiniTab 17 (Minitab
Inc., PA, USA). The normality of the data was assessed with
Ryan-Joiner test and the normal distribution of the data was
confirmed. One-way analysis of variance (ANOVA) and Post
Hoc Tukey test were performed. A significance level of P<0.05
was used to determine statistical significance.

RESULTS

The mean values and standard deviations of each group are

presented in Table 2. Average score of all DT questions was
1,55. “Avulsion of permanent” teeth demonstrated the
best score followed by “injuries in the primary dentition”
and “fractures and luxations” respectively. The difference
between “fractures and luxations” and “avulsion of
permanent teeth” was statistically significant (P=0.029).
After the prompt was input, the average time to generate
20 questions was 1 min 55 sec. It was noted that 52% of
the questions were usable without modification or with
minor changes, while 28% were incorrect or completely
useless.

Table 2. Scores of questions by topic

Topic Number of questions Mean Standard deviation Score-1 Score-2 Score-3
Fractures and luxations* 20 2.00 0.858 7 6 7
Avulsion of permanent teeth® 20 1.35 0.587 14 5] 1
Injuries in the primary dentition*® 20 1.95 0.999 10 1 9
Dental traumatology 60 1.55 0.790 31 (52%) 12 (20%) 17 (28%)

Different letters indicate statistically significant difference (P<0.05)

DISCUSSION

The null hypothesis was that there is no association
between the type of dental trauma and the usability of
MCQs generated by ChatGPT-4. The null hypothesis can
be partially rejected as the analysis revealed a significant
association between the type of dental trauma and
question usability.

It was found that all the questions were within the scope
of the subject. It was also concluded that there were no
spelling or grammatical errors in the questions and all
questions were understandable. The ability to prepare 20
questions within the scope of the subject in a short time
such as an average of 1 min 55 sec shows that ChatGPT
is a potential tool that can save time for the faculty
members. In agreement with our study, Cheung et al. (14)
also reported that ChatGPT prepared 50 medical MCQs
in 20 min 25 sec, which is much faster compared to the
professional staff who prepared 50 medical MCQs in 211
min 33 sec.

The reason why questions with case scenarios were
included in the study is that it is important to measure
the usability of information in addition to the recall of
information. The common deficiency observed in some
of the questions produced by ChatGPT was that the
case stories were quite superficial and lacked detail. For
example, one of the prepared questions was as follows:
"A 15-year-old patient presents with a luxated and non-
responsive tooth. The most likely diagnosis is...." It can be
expected that more relevant and high-quality questions
would contain more details about the cases. This may
make it necessary to revise the ChatGPT questions rather

than using them as they are. Therefore, it is not possible to
claim that all the questions produced by ChatGPT are high
quality clinical case-based questions, although the dental
trauma questions are within the context and relevant.

When preparing a case question, depending on the
question, the presence of periapical X-rays or intraoral
photographs may be essential or may improve the quality
of the question. Unlike its predecessors, ChatGPT-4
has the feature of creating images as instructed and
within the limits of skill. However, it is apparent that
ChatGPT-4's inability to create medical images reduces
the question quality and this is a deficiency in its use for
MCQ preparation. Considering the pace of development
of LLMs, it may be useful to re-evaluate the usability of
ChatGPT and other language models in dental education
when more advanced versions become available.

ChatGPT and other LLMs producing false information
and references have been observed before in various
studies (10-13,22) in various fields. In this study, to avoid
this situation, which is called hallucination, and to obtain
questions based on accurate and up-to-date information,
IADT's guidelines were introduced to ChatGPT, and it was
aimed to prepare the questions within the framework of
these guidelines. The results showed that introducing
sources to ChatGPT did not prevent completely the
production of text containing false information.

In previous studies (14,22) in which MCQs were prepared
based on a selected source, the researchers introduced
the information source to ChatGPT by selecting a text,
copying and pasting it into ChatGPT. The reason for
using ChatGPT-4 in the present study is that, unlike its
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predecessors and other LLMs, it allows documents to be
uploaded as files. Thus, in this study, unlike the previous
studies, sources were directly uploaded as files. The
direct uploadability of the source on which the questions
are based may offer ease of use.

According to the results of this study, only 52% of the
questions produced by ChatGPT can be used without
major revision. Ngo et al. (22) reported that only 32% of
the MCQs generated by ChatGPT-3.5 in pathology were
correct. However, it should be taken into consideration
that the previous version of ChatGPT was used in the
study of Ngo et al. However, these results are in line with
our study in terms of the presence of completely wrong or
useless questions.

CONCLUSION

This is the first study to evaluate the question preparation
ability of an LLM in dentistry and evaluated the MCQs
produced by ChatGPT-4 on DT and considered ChatGPT-4
as a potential question bank. Although ChatGPT has
the potential to be used as a question bank in dental
education, it can only remain as a "potential” unless the
production of misinformation and the lack of creative
medical writing are completely eliminated. The questions
produced by ChatGPT can only be used in their current
form after a serious evaluation and revision.
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