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Abstract

Background: This study evaluated the performance of ChatGPT-4 Omni (ChatGPT-4o) in 
answering multiple-choice questions from the Dentistry Specialty Examination (DUS), a nation-
wide exam conducted in Türkiye, assessing knowledge in basic medical and clinical dentistry 
sciences. Additionally, it examined performance variations based on question language (Turkish 
vs. English).

Methods: The dataset included 1504 unique questions from publicly available DUS exams 
(2012-2021) categorized into Basic Medical Sciences (n = 514) and Clinical Dentistry Sciences 
(n = 990). Each question was presented to ChatGPT-4o in both Turkish and English, generating 
3008 responses. Accuracy was determined using the official answer key. McNemar’s test com-
pared accuracy between languages, while chi-square and Bonferroni post-hoc tests assessed 
differences across disciplines.

Results: ChatGPT-4o showed significantly higher accuracy for English questions (87.8%) than 
Turkish questions (84.0%) (P < .001). In Basic Medical Sciences, accuracy was significantly 
higher for English questions in Anatomy (P = .004) and Physiology (P = .039), while Biochemistry 
achieved 100% accuracy in both languages. In Clinical Dentistry Sciences, English responses 
were significantly more accurate in Periodontology (P = .013), Endodontics (P = .003), and 
Pediatric Dentistry (P = .005), whereas Turkish responses performed better in Maxillofacial 
Radiology (P = .013). The highest error rates were in Prosthetic Dentistry (20.1%) for English and 
Endodontics (18.3%) for Turkish.

Conclusion: ChatGPT-4o demonstrated high accuracy in DUS exam questions, with English 
responses generally outperforming Turkish ones. Performance varied across disciplines, indicating 
potential language-based limitations. These findings highlight large language models (LLMs)’ 
potential for dental education while underscoring the need for improvements in language pro-
cessing and discipline-specific knowledge.

Keywords: Artificial intelligence, ChatGPT, dental education, large language models

INTRODUCTION

Artificial intelligence (AI)-powered chatbots have significantly evolved with advance-
ments in natural language processing (NLP) technologies. This transformation began 
with Alan Turing’s conceptualization of the Turing Test in 1950 and continued with the 
development of ELIZA by Joseph Weizenbaum in the 1960s, which laid the ground-
work for the first interactive chatbot systems. Since the 1990s, rule-based chatbots 

What is already known 
about this topic?
•	 The use of artificial intelligence, 

and more specifically, LLM-based 
chatbots, is becoming increas-
ingly widespread across various 
professions.

•	 In the scientific literature, the 
performance of ChatGPT and 
other AI-based chatbots in terms 
of accuracy, readability, and 
completeness when answering 
questions from various medi-
cal and dental examinations has 
been investigated.

•	 Current scientific evidence indi-
cates that AI-based chatbots 
demonstrate varying levels of 
accuracy in different medical and 
dental examinations, while also 
being continuously improved.

What does this study add to 
this topic?
•	 The accuracy of responses pro-

vided by Omni (4o), the latest 
version of ChatGPT, to questions 
from different specialties of the 
Dentistry Specialization Exam 
(DUS), which plays a crucial role 
in postgraduate dental education 
in Türkiye, has been comprehen-
sively evaluated for the first time.

•	 Additionally, the correct response 
rates of ChatGPT-4o in different 
languages have been thoroughly 
compared.

•	 The results indicate that 
ChatGPT-4o achieved varying 
levels of accuracy across differ-
ent branches but demonstrated a 
generally high accuracy, perform-
ing better in answering questions 
in English.
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such as ALICE and Mitsuku have been gradually replaced 
by large language models (LLMs) that utilize deep learning 
techniques.1 Currently, AI-driven models, including ChatGPT, 
Google Gemini, and Microsoft Copilot, are trained on exten-
sive datasets, allowing them to engage in natural, meaning-
ful, and human-like interactions.2

The coronavirus disease 2019 (COVID-19) pandemic led to a 
rapid transition to remote education, accelerating the devel-
opment and adoption of digital learning technologies. As 
traditional in-person education was disrupted, online learn-
ing platforms, virtual classrooms, and AI-powered tutoring 
systems became essential tools for maintaining educational 
continuity.3,4 The demand for adaptive and interactive 
learning experiences increased, fostering advancements in 
AI-based educational tools.5 In medical and dental educa-
tion, remote learning posed unique challenges due to the 
necessity of hands-on clinical training.6 However, AI-driven 
systems, including LLMs, played a crucial role in supple-
menting theoretical instruction, providing instant access to 
medical knowledge, and facilitating self-directed learning. 
As a result, the integration of AI into education has continued 
to expand beyond the pandemic, shaping the future of digital 
learning environments.7

Among existing LLMs, ChatGPT, developed by OpenAI, stands 
out for its high accuracy in academic examinations compared 
to other LLMs. A previous study reported that ChatGPT-4 
outperformed Google Bard in the Diagnostic Radiology 
In-Training Exam, achieving an accuracy rate of 87.11%.8 
Similarly, when assessing the performance of different LLMs 
in answering questions from the Japan Dental Anesthesiology 
Society Certification Examination, ChatGPT-4 demonstrated 
superior accuracy compared to Gemini 1.0. These find-
ings highlight ChatGPT’s potential as an educational tool 
in specialized medical and dental examinations. However, 
ChatGPT’s accuracy is significantly influenced by the lan-
guage in which questions are posed.9 As reliance on AI-based 
knowledge sources increases, evaluating the model’s per-
formance across different languages becomes essential. 
Prior research suggests that ChatGPT provides more precise 
responses to healthcare-related questions in English com-
pared to other languages.10

Large language models are trained on massive multilingual 
datasets, yet their proficiency in different languages depends 
on the amount, quality, and diversity of available training 
data.11 During pretraining, these models process vast text 
corpora from publicly accessible sources, including academic 
literature, online encyclopedias, and structured databases, 
with English accounting for a disproportionately large share 
of these data sources.12 Consequently, LLMs exhibit higher 
accuracy and coherence in English responses, while per-
formance in less-represented languages often suffers from 
grammatical inconsistencies, factual inaccuracies, or contex-
tual misunderstandings.13-15

In Türkiye, dentists seeking specialization in a particular field 
must complete a 5-year undergraduate program and take 
the Dentistry Specialty Examination (DUS) to gain admis-
sion into specialty training programs. This multiple-choice 
exam, administered by the Student Selection and Placement 
Center (ÖSYM), evaluates candidates’ knowledge in basic 
medical sciences and clinical dentistry. The exam consists 
of 120 questions, with 40 questions covering basic medical 
sciences and the remaining 80 questions assessing clinical 
dentistry science. Due to its broad scope and competitive 
nature, effective study strategies are crucial for success. With 
the growing reliance on digital study resources, exploring 
the potential of AI-assisted tools in DUS exam preparation 
may contribute to the development of modern educational 
methodologies.16

Previous studies have indicated that the performance of 
LLMs may vary depending on the language in which ques-
tions are presented, as models trained on a greater volume of 
data in certain languages tend to perform more accurately.17 
The null hypothesis of this study proposes that ChatGPT’s 
accuracy in answering multiple-choice questions related to 
basic medical sciences and clinical sciences in dentistry does 
not significantly differ based on whether the questions are 
presented in Turkish or English.

MATERIALS AND METHODS

Study Design and Data Collection
The aim of this study was to evaluate the performance of 
ChatGPT-4o (OpenAI, San Francisco, USA, June 2024 ver-
sion) in answering multiple-choice questions related to basic 
medical sciences and clinical dentistry sciences in the field of 
dentistry. Additionally, the model’s performance was assessed 
based on responses to both English and Turkish versions of 
the questions. The dataset used in this study consisted of 
questions from the DUS exam, administered nationwide by 
the ÖSYM in Türkiye since 2012. The study included ques-
tions from DUS exams conducted between 2012 and 2021, 
as these questions were publicly available in the open-access 
question bank provided by ÖSYM (https://​www.osym​.gov.tr/​
TR,15070​/dus-cik​mis-soru​lar.html). Exams conducted after 
2021 were excluded since their questions were not publicly 
accessible. Ethics committee approval and informed consent 
were not needed because this study used only publicly avail-
able online materials and not included any human or animal 
materials.

The DUS exam consists of 120 multiple-choice questions, 40 
of which pertain to basic medical sciences and 80 to clinical 
dentistry sciences. The distribution of questions by discipline 
is as follows:

•	 Basic Medical Sciences (40 questions): 6 Anatomy, 4 
Histology-Embryology, 6 Physiology, 6 Biochemistry, 
6 Microbiology, 4 Pathology, 4 Pharmacology, and 4 
Medical Biology and Genetics.

https://www.osym.gov.tr/TR,15070/dus-cikmis-sorular.html
https://www.osym.gov.tr/TR,15070/dus-cikmis-sorular.html
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•	 Clinical Dentistry Sciences (80 questions): 10 Restorative 
Dentistry, 10 Prosthetic Dentistry, 10 Maxillofacial 
Surgery, 10 Maxillofacial Radiology, 10 Periodontology, 
10 Orthodontics, 10 Endodontics, and 10 Pediatric 
Dentistry.

The exclusion criteria for questions were as follows: (1) ques-
tions officially annulled by ÖSYM due to structural errors in 
either the question stem or answer choices, and (2) questions 
containing visual elements. Large language models exhibit 
strong performance on text-based multiple-choice ques-
tions; however, their accuracy declines significantly when 
interpreting figures or radiographic images, which require 
spatial reasoning and domain-specific visual expertise. Apart 
from these exclusions, all available DUS exam questions from 
the specified period were included in the study. The Turkish 
questions were entered into the chatbot without any modi-
fications, while the English translations were reviewed and 
verified by a native academician English speaker before being 
inputted into the chatbot.

Query Procedure and Evaluation
The AI-based chatbot used in this study was ChatGPT-4o. 
Due to the rapid advancement of AI-powered chatbots and 
frequent updates, the most recent version of ChatGPT avail-
able at the time of the study was selected. ChatGPT, devel-
oped by OpenAI, was chosen primarily for 2 reasons: it is one 
of the most widely used AI chatbots globally, and previous 
studies have reported high accuracy rates.

ChatGPT-4 Omni is a general language model designed to 
understand user queries on various topics. Given that responses 
may vary over time due to technological advancements, scien-
tific discoveries, or other factors, a weekly variance assessment 
was conducted to track potential changes. The latest version 
of the application (GPT-4o) was accessed on December 10, 
2024, at 10:00 AM from Çanakkale, Türkiye (https://​openai.c​
om/gpt-4). Each question was entered individually in Turkish 
to ensure precise understanding and minimize contextual 
contamination. Every interaction was treated as an inde-
pendent session to prevent memory effects from influencing 
subsequent prompts. The full text of the questions, includ-
ing punctuation and syntax, was preserved during input. No 
additional prompt optimization or pre-testing was performed, 
allowing conditions to closely reflect real-world usage.

All selected questions were asked in their original language 
(Turkish) and again in English after translation. The same 
process was repeated 2 weeks later, on December 31, 2024, 
at the same time and location, and responses were docu-
mented again. The first set of responses was utilized for the 
primary analysis, whereas the second set was analyzed to 
assess reliability. Consistency between the 2 query sessions 
was measured using Cohen’s Kappa (κ), yielding a value of 
κ = 0.94. The chatbot’s answers were classified as “correct” or 
“incorrect” based on the official answer key provided by the 

DUS exam question bank. Accordingly, the primary metric 
used to evaluate the chatbot’s performance was the accuracy 
rate of its responses to both Turkish and English questions.

Statistical Analysis
Data entries were recorded in a Microsoft Excel spreadsheet 
(Microsoft Corporation, Redmond, WA, USA). All statistical 
analyses were conducted using SPSS version 26 (IBM Corp., 
Armonk, NY, USA). The accuracy of the chatbot’s responses 
to Turkish and English questions across different branches and 
exam years was compared using the McNemar test. The chi-
square test was employed to assess statistical differences in 
response distributions between Turkish and English questions 
across branches, and the post-hoc Bonferroni test was used 
to determine which groups exhibited significant differences. 
A significance level of .05 was applied for all analyses.

RESULTS

A total of 514 questions from the Basic Medical Sciences 
were presented to the chatbot. These included 73 Anatomy, 
52 Histology-Embryology, 77 Physiology, 78 Biochemistry, 
78 Microbiology, 52 Pathology, 52 Pharmacology, and 52 
Medical Biology and Genetics questions. Since each ques-
tion was asked in both Turkish and English, a total of 1018 
responses were collected for Basic Medical Sciences. In the 
Clinical Dentistry Sciences, 990 questions were asked, com-
prising 127 Restorative Dentistry, 126 Prosthetic Dentistry, 
123 Maxillofacial Surgery, 123 Maxillofacial Radiology, 127 
Periodontology, 118 Orthodontics, 121 Endodontics, and 
124 Pediatric Dentistry questions. Similarly, as all questions 
were asked in both languages, a total of 1980 responses were 
recorded for Clinical Dentistry Sciences. Overall, 1504 ques-
tions were presented to the chatbot, yielding a total of 3008 
responses across both disciplines.

Table 1 presents the accuracy rates of ChatGPT-4o’s responses 
to Turkish and English questions in Basic Medical Sciences 
and its branches. The chatbot demonstrated a significantly 
higher accuracy in answering English Anatomy (97.3%) and 
Physiology (96.1%) questions compared to their Turkish 
counterparts (84.9% and 87.0%, respectively), with statistical 
significance (P = .004 and P = .039, respectively). While no sta-
tistically significant difference was observed in accuracy rates 
between Turkish and English questions for other Basic Medical 
Sciences branches, the overall accuracy for English ques-
tions (96.7%) was significantly higher than for Turkish ques-
tions (92.6%) (P = .001). Notably, the chatbot answered all 
Biochemistry questions correctly in both Turkish and English.

Table 2 presents the accuracy rates of ChatGPT-4o’s responses 
to Turkish and English Clinical Dentistry Sciences questions 
across various branches. The chatbot demonstrated a sig-
nificantly higher accuracy in answering Turkish Maxillofacial 
Radiology questions (91.9%) compared to their English coun-
terparts (83.7%) (P = .013). Conversely, the accuracy rates for 

https://openai.com/gpt-4
https://openai.com/gpt-4
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English Periodontology (89.0%), Endodontics (77.7%), and 
Pediatric Dentistry (85.5%) questions were significantly higher 
than those for their Turkish equivalents (80.3%, 64.5%, and 
72.6%, respectively) (P = .013, P = .003, and P = .005, respec-
tively). While no statistically significant differences were 
observed in accuracy rates between Turkish and English ques-
tions for other Clinical Dentistry Sciences branches, the over-
all accuracy for English Clinical Dentistry Sciences questions 
(83.1%) was significantly higher than for Turkish questions 
(79.5%) (P = .004). The lowest accuracy rate was observed 
for Turkish Endodontics questions (64.5%), while the high-
est accuracy rate was found for Turkish Restorative Dentistry 
questions (92.1%).

When all questions were considered, the chatbot’s accuracy 
for English questions (87.8%) was significantly higher than 
for Turkish questions (84.0%) (P < .001) (Table 3).

The accuracy rates of the chatbot’s responses to Turkish 
and English DUS exam questions from different years are 
presented in Table 4. No statistically significant differ-
ences were observed in accuracy rates between Turkish and 
English questions for any exam year except 2021, where 
the chatbot’s accuracy for English questions (91.1%) was 

Table 1.  Correct and Incorrect Answers Provided by ChatGPT-4 
Omni for Turkish and English Dentistry Specialty Examination 
questions in basic medical sciences and branches

​

Total 
Answers
N (%)

English 
Answers
N (%)

Turkish 
Answers
N (%) P*

Anatomy ​ ​ ​ ​
  Correct 133 (91.1) 71 (97.3) 62 (84.9) .004
  Incorrect 13 (8.9) 2 (2.7) 11 (15.1) ​
Histology-
Embryology

​ ​ ​ ​

  Correct 96 (92.3) 51 (98.1) 45 (86.5) .070
  Incorrect 8 (7.7) 1 (1.9) 7 (13.5) ​
Physiology ​ ​ ​ ​
  Correct 141 (91.6) 74 (96.1) 67 (87) .039
  Incorrect 13 (8.4) 3 (3.9) 10 (13) ​
Biochemistry ​ ​ ​ ​
  Correct 156 (100) 78 (100) 78 (100) 1.000
  Incorrect 0 0 0 ​
Microbiology ​ ​ ​ ​
  Correct 152 (97.4) 77 (98.7) 75 (96.2) .500
  Incorrect 4 (2.6) 1 (1.3) 3 (3.8) ​
Patology ​ ​ ​ ​
  Correct 97 (93.3) 47 (90.4) 50 (96.2) .250
  Incorrect 7 (6.7) 5 (9.6) 2 (3.8) ​
Pharmacology ​ ​ ​ ​
  Correct 97 (93.3) 49 (94.2) 48 (92.3) 1.000
  Incorrect 7 (6.7) 3 (5.8) 4 (7.7) ​
Medical Biology 
and Genetics

​ ​ ​ ​

  Correct 101 (97.1) 50 (96.1) 51 (98.1) 1.000
  Incorrect 3 (2.9) 2 (3.9) 1 (1.9) ​
Basic Medical 
Sciences

​ ​ ​ ​

  Correct 973 (94.6) 497 (96.7) 476 (92.6) .001
  Incorrect 55 (5.4) 17 (3.3) 38 (7.4) ​
 Bold values mean statistically significance.
N, number, *McNemar Test.

Table 2.  Correct and Incorrect Answers Provided by ChatGPT-4 
Omni for Turkish and English Dentistry Specialty Examination 
Questions In Clinical Dentistry Sciences and Branches

​

Total 
Answers
N (%)

English 
Answers
N (%)

Turkish 
Answers
N (%) P*

Restorative Dentistry ​ ​ ​ ​
  Correct 231 (90.9) 114 (89.8) 117 (92.1) .549
  Incorrect 23 (8.9) 13 (10.2) 10 (7.9) ​
Prosthetic Dentistry ​ ​ ​ ​
  Correct 178 (70.7) 89 (70.7) 89 (70.7) 1.000
  Incorrect 74 (29.3) 37 (29.3) 37 (29.3) ​
Maxillofacial 
Surgery

​ ​ ​ ​

  Correct 220 (89.4) 109 (88.6) 111 (90.2) .754
  Incorrect 26 (10.6) 14 (11.4) 12 (9.8) ​
Maxillofacial 
Radiology

​ ​ ​ ​

  Correct 216 (87.8) 103 (83.7) 113 (91.9) .013
  Incorrect 30 (12.2) 20 (16.3) 10 (9.1) ​
Periodontology ​ ​ ​ ​
  Correct 215 (84.6) 113 (89) 102 (80.3) .013
  Incorrect 39 (15.4) 14 (11) 25 (19.7) ​
Orthodontics ​ ​ ​ ​
  Correct 182 (77.1) 95 (80.5) 87 (73.7) .134
  Incorrect 54 (22.9) 23 (19.5) 31 (26.3) ​
Endodontics ​ ​ ​ ​
  Correct 172 (69.4) 94 (77.7) 78 (64.5) .003
  Incorrect 76 (30.6) 23 (22.3) 43 (35.5) ​
Pediatric Dentistry ​ ​ ​ ​
  Correct 196 (79) 106 (85.5) 90 (72.6) .005
  Incorrect 52 (21) 18 (14.5) 34 (27.4) ​
Clinical Dentistry 
Sciences

​ ​ ​ ​

  Correct 1610 (81.3) 823 (83.1) 787 (79.5) .004
  Incorrect 370 (18.7) 167 (16.9) 203 (20.5) ​
 Bold values mean statistically significance.
N, number, *McNemar test.

Table 3.  Correct and Incorrect Answers Provided by ChatGPT-4o 
for Turkish and English all Dentistry Specialty Examination 
Questions

​

Total 
Answers
N (%)

English 
Answers
N (%)

Turkish 
Answers
N (%) P*

All Questions ​ ​ ​ ​
  Correct 2583 (85.9) 1320 (87.8) 1263 (84) < .001
  Incorrect 425 (14.1) 184 (12.2) 241 (16)
Bold values mean statistically significance.
N, number, *McNemar Test.
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significantly higher than for Turkish questions (82.1%) 
(P = .031).

The distribution of accuracy rates for responses to ques-
tions across different branches and languages is presented in 
Table 5. Among the incorrect responses to English questions, 
the highest proportion was observed in Prosthetic Dentistry 
(20.1%), while the lowest was in Biochemistry (0%). Similarly, 
for incorrect responses to Turkish questions, the highest pro-
portion was in Endodontics (18.3%), whereas Biochemistry 
remained the only discipline with no incorrect responses. A 
statistically significant difference was observed in the distri-
bution of accuracy rates among different branches for both 
English and Turkish questions (P < .001). Table 6 presents 
the accuracy distributions for the 2 main disciplines in both 
languages. Similarly, a statistically significant difference was 
found in the distribution of accuracy of responses (P < .001).

DISCUSSION

The evaluation of responses provided by LLMs-based chat-
bots in terms of accuracy, readability, and completeness has 
gained increasing attention in the scientific literature. Studies 
involving OpenAI’s ChatGPT, which is regularly updated, 
represent a prominent group in this area. The accuracy of 
chatbot responses to various exam questions, particularly 
in the field of health sciences, continues to be investigated 
across different countries and languages. In this study, the 
authors conducted a comparative analysis of the accuracy of 
ChatGPT-4o, the most recent version, in answering all Turkish 
and English questions from various disciplines included in the 
DUS exam, an officially administered exam for postgraduate 
dental education in Türkiye. The findings of this study indi-
cate that ChatGPT-4o demonstrated a higher overall accu-
racy rate in responding to questions in English compared to 
Turkish, and its accuracy varied across different disciplines. 
Thus, the null hypothesis is rejected.

Previous research has demonstrated that ChatGPT is capable 
of providing highly accurate responses to medical-related 
academic questions. In their study evaluating ChatGPT’s per-
formance in the United States Medical Licensing Examination 
(USMLE), Kung et al.18 concluded that the model responded 
to medical questions with a high level of accuracy. Similarly, 
Tian et al.19 examined the applications of ChatGPT and simi-
lar LLMs in biomedical and healthcare fields, highlighting 
that these models have made significant advancements in 
medical text generation compared to earlier approaches.

A recent study conducted in Türkiye found that ChatGPT 
outperformed Google Bard and Microsoft Copilot in answer-
ing oral radiology questions from the DUS exam.20 Similarly, 
in an evaluation comparing the performance of GPT-
3.5, GPT-4, GPT-4o, and Google Bard on the USMLE, the 
Professional and Linguistic Assessments Board (PLAB), the 
Hong Kong Medical Licensing Examination (HKMLE), and 
the National Medical Licensing Examination (NMLE), all 
questions were derived from official exam question banks. 
The results revealed that GPT-4o outperformed the other 3 
LLMs in these medical licensing exams.21 Conversely, Avşar 
et  al.22examined DUS exam prosthetic dentistry questions 
from 2012 to 2021 by presenting them simultaneously to 
ChatGPT-3.5 and Google’s Gemini. Their findings indicated 
that both chatbots exhibited similar knowledge levels, with 
their accuracy rates in answering prosthetic dentistry-related 
questions being relatively limited.22 Studies like these pro-
vide insights into how different AI-based chatbots perform in 
medical licensing exams, facilitating a better understanding 
of their potential roles in medical education.

A meta-analysis comprising 23 studies evaluating the per-
formance of different ChatGPT versions in national licens-
ing exams for medicine, pharmacy, dentistry, and nursing 
reported varying accuracy levels, ranging from 36% to 

Table 4.  Correct and Incorrect Answers Provided by ChatGPT-4 
Omni for Turkish and English Dentistry Specialty Examination 
Questions in Different Years

​

Total 
Answers
N (%)

English 
Answers
N (%)

Turkish 
Answers
N (%) P*

2012 ​ ​ ​ ​
  Correct 414 (87) 211 (88.7) 203 (85.3) .170
  Incorrect 62 (13) 27 (11.3) 35 (14.7) ​
2013 ​ ​ ​ ​
  Correct 393 (84.7) 201 (86.6) 192 (82.8) .108
  Incorrect 71 (15.3) 31 (13.4) 40 (17.2) ​
2014 ​ ​ ​ ​
  Correct 412 (86.9) 210 (88.6) 202 (85.2) .230
  Incorrect 62 (13.1) 27 (11.4) 35 (14.8) ​
2015 ​ ​ ​ ​
  Correct 214 (92.2) 109 (94) 105 (90.5) .219
  Incorrect 18 (7.8) 7 (6) 11 (9.5) ​
2016 ​ ​ ​ ​
  Correct 203 (84.6) 101 (84.1) 102 (85) 1.000
  Incorrect 37 (15.4) 19 (15.9) 18 (15) ​
2017 ​ ​ ​ ​
  Correct 193 (86.2) 97 (86.6) 96 (85.7) 1.000
  Incorrect 31 (13.8) 15 (13.4) 16 (14.3) ​
2018 ​ ​ ​ ​
  Correct 168 (77.8) 86 (79.6) 82 (75.9) .388
  Incorrect 48 (22.2) 22 (20.4) 26 (24.1) ​
2019 ​ ​ ​ ​
  Correct 183 (83.2) 95 (86.4) 88 (80) .143
  Incorrect 37 (16.8) 15 (13.6) 22 (20) ​
2020 ​ ​ ​ ​
  Correct 209 (87.8) 108 (90.8) 101 (84.9) .143
  Incorrect 29 (12.2) 11 (9.1) 18 (15.1) ​
2021 ​ ​ ​ ​
  Correct 194 (86.6) 102 (91.1) 92 (82.1) .031
  Incorrect 30 (13.4) 10 (8.9) 20 (17.9) ​
Bold values mean statistically significance.
N, number, *McNemar test.
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77% for ChatGPT-3.5 and from 64.4% to 100% for GPT-
4. Subgroup analyses revealed that GPT-4 provided signifi-
cantly higher accuracy in correct responses compared to its 
predecessor, ChatGPT-3.5.23 Similarly, Meyer et al.24 assessed 
the medical competence of GPT-3.5 and GPT-4 using 937 
multiple-choice questions from 3 written German medical 
licensing exams administered in October 2021, April 2022, 
and October 2022. GPT-4 scored an average of 85%, rank-
ing within the 92.8th percentile for the October 2021 exam, 
the 99.5th percentile for the April 2022 exam, and the 
92.6th percentile for the October 2022 exam. In contrast, 
GPT-3.5 passed only 1 of the 3 exams.24 Danesh et al.,25 in 
their study comparing ChatGPT-3.5 and ChatGPT-4 in den-
tal knowledge assessment, found that the newer versions of 
ChatGPT exhibited enhanced capabilities in generating den-
tal content.25 This improvement was a key factor in choos-
ing ChatGPT-4o for the present study, where it achieved an 
overall accuracy rate of 85.9%, demonstrating satisfactory 
performance.

Despite these promising results, ChatGPT’s performance 
in the DUS exam and its discipline-specific accuracy lev-
els remain underexplored. The current study identified sig-
nificant differences in ChatGPT-4o’s accuracy across basic 
medical sciences and clinical dentistry sciences. The model 
exhibited higher accuracy in fundamental sciences, which 
could be attributed to the universal nature of these subjects 
and the extensive training LLMs receive in these domains. 
For instance, ChatGPT-4o answered all biochemistry ques-
tions correctly in both Turkish and English, likely due to bio-
chemistry being rooted in absolute scientific principles rather 
than subjective clinical scenarios. In contrast, the model’s 
lower accuracy in clinical dentistry sciences suggests poten-
tial challenges in clinical decision-making processes. The 
findings indicate relatively lower performance in prosthetic 
dentistry, endodontics, and pediatric dentistry, which may 
stem from the interpretative nature of clinical questions 
and their specificity to real-world dental practice. This dis-
crepancy suggests that while AI models excel at theoretical 

Table 5.  Distribution of correct and Incorrect Answers Provided by ChatGPT-4 Omni to Turkish and English Dentistry Specialty 
Examination Questions Among Different Branches

​

English Answers

P*

Turkish Answers

P*
Incorrect

N (%)
Correct
N (%)

Incorrect
N (%)

Correct
N (%)

Anatomy 2 (1.1) 71 (5.4) < .001 11 (4.6) 62 (4.9) < .001
Histology-Embriology 1 (0.5) 51 (3.9) 7 (2.9) 45 (3.6)
Physiology 3 (1.6) 74 (5.6) 10 (4.1) 67 (5.3)
Biochemistry 0 (0) 78 (5.9) 0 (0) 78 (6.2)
Microbiology 1 (0.5) 77 (5.8) 3 (1.2) 75 (5.9)
Patology 5 (2.7) 47 (3.6) 2 (0.8) 50 (4)
Pharmacology 3 (1.6) 49 (3.7) 4 (1.7) 48 (3.8)
Medical Biology and Genetics 2 (1.1) 50 (3.8) 1 (0.4) 51 (4)
Restorative Dentistry 13 (7.1) 114 (8.6) 10 (4.1) 117 (9.3)
Prosthetic Dentistry 37 (20.1) 89 (6.7) 37 (15.4) 89 (7)
Maxillofacial Surgery 14 (7.6) 109 (8.3) 12 (5) 111 (8.8)
Maxillofacial Radiology 20 (10.9) 103 (7.8) 10 (4.1) 113 (8.9)
Periodontology 14 (7.6) 113 (8.6) 25 (10.4) 102 (8.1)
Orthodontics 23 (12.5) 95 (7.2) 31 (12.9) 87 (6.9)
Endodontics 28 (15.2) 94 (7.1) 44 (18.3) 78 (6.2)
Pediatric Dentistry 18 (9.8) 106 (8) 34 (14.1) 90 (7.1)
Total 184 (100) 1320 (100) ​ 241 (100) 1263 (100) ​
 Bold values mean statistically significance.
N, number, *chi-square test with post-hoc Bonferroni test.

Table 6.  Distribution of Correct and Incorrect Answers Provided by ChatGPT-4 Omni to Turkish and English Dentistry Specialty 
Examination Questions Among Main Disciplines

​

English Answers

P*

Turkish Answers

P*
Incorrect

N (%)
Correct
N (%)

Incorrect
N (%)

Correct
N (%)

Basic Medical Sciences 17 (9.2) 497 (37.7) < .001 38 (15.8) 476 (37.7) < .001
Clinical Dentistry Sciences 167 (90.8) 823 (62.3) 203 (84.2) 787 (62.3)
Total 184 (100) 1320 (100) ​ 241 (100) 1263 (100) ​
Bold values mean statistically significance.
N, number, *chi-square test with post-hoc Bonferroni test.
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knowledge, they may require further exposure to case-based 
learning to enhance their ability to process and respond to 
clinical scenarios.

Previous studies suggest that ChatGPT exhibits superior 
accuracy in answering medical terminology-based questions 
in English compared to other languages. Joshi et al.26 con-
ducted a study comparing ChatGPT’s responses to vaccine 
hesitancy-related questions in English, Spanish, and French, 
concluding that its English responses were more detailed 
and consistent. Similarly, Schulz et al.27 demonstrated that 
ChatGPT exhibited greater accuracy in medical terminology 
when responding in English, while its accuracy declined in 
other languages. This discrepancy is likely due to the model’s 
training data being predominantly composed of English-
language sources. If language variation significantly affects 
the accuracy of chatbot responses, this could suggest that 
LLMs are trained more extensively in certain languages, influ-
encing their performance across different linguistic contexts. 
The findings of the present study confirm that ChatGPT-4o’s 
accuracy in English questions was significantly higher than in 
Turkish questions. This trend was particularly evident in anat-
omy and physiology, where English questions yielded higher 
accuracy rates than their Turkish counterparts. These results 
support the hypothesis that ChatGPT may perform better in 
English due to greater exposure to English-language train-
ing data.

Additionally, differences in Turkish medical terminology 
compared to English could influence ChatGPT’s response 
accuracy. Aytekin and Karabina28 found that ChatGPT-4 
was more effective than ChatGPT-3.5 in disambiguating 
homonyms in Turkish, suggesting that language-specific 
variations can impact AI model performance in multilingual 
contexts. Interestingly, ChatGPT-4o exhibited higher accu-
racy in Turkish than English in oral and maxillofacial radiology 
questions, which may be due to terminological distinctions 
unique to certain dental specialties in Turkish.

Medical and dental specialty exams frequently incorporate 
radiographic images, clinical photographs, histological slides, 
and anatomical illustrations, which were excluded from this 
study as ChatGPT-4o only processes text-based inputs. The 
inability to evaluate image-based questions represents a lim-
itation, as it restricts the assessment of the model’s clinical 
decision-making capabilities. Future research could explore 
OpenAI’s DALL·E-based image analysis tools or multimodal 
models such as GPT-4V to assess AI-driven interpretation of 
visual medical data.

This study analyzed DUS exam questions from 2012 to 2021. 
Expanding the dataset to include more recent exam ques-
tions could provide a clearer picture of ChatGPT-4o’s align-
ment with contemporary examination formats. Furthermore, 
as AI models undergo continuous updates, future iterations 
of ChatGPT may yield different results. While this study 

focused exclusively on multiple-choice questions, further 
research could evaluate ChatGPT’s ability to handle open-
ended clinical decision-making scenarios, offering deeper 
insights into its potential applications in real-world dental 
practice.

The most significant strength of the study is the evalua-
tion of a very large dataset. The inclusion of all exam ques-
tions from the years 2012-2021 has expanded the sample 
size and increased the generalizability of the study results. 
Additionally, the inclusion of questions from various special-
ties and the evaluation of the latest ChatGPT model are other 
notable strengths. On the other hand, the most important 
limitation of the study is that the evaluation was conducted 
in only 2 different languages. Furthermore, assessing the 
accuracy of just 1 chatbot is another limitation.

The findings suggest that ChatGPT’s high accuracy rates 
make it a potentially useful tool for students preparing for 
the DUS exam. However, it is important to recognize that 
ChatGPT functions primarily as an information retrieval tool 
and does not independently facilitate the learning process. 
More research is needed to determine how AI-powered sys-
tems can be optimally integrated into DUS exam preparation. 
For instance, feedback mechanisms could be incorporated to 
explain why ChatGPT provides incorrect responses, allow-
ing students to understand and learn from their mistakes. 
Additionally, AI-driven education platforms could develop 
personalized study plans to help students focus on their 
weaker areas.

As medical knowledge continues to evolve, the ability of AI 
models to rapidly incorporate new developments remains a 
critical issue. Given the ongoing advancements in treatment 
protocols, pharmacology, and clinical approaches, future ver-
sions of ChatGPT may require more frequent updates incor-
porating the latest medical literature. To maintain relevance, 
AI models should have direct access to up-to-date medical 
databases, ensuring that they provide the most current and 
evidence-based information.

CONCLUSION

This study demonstrated that ChatGPT-4o provides highly 
accurate responses in dentistry but performs better in English 
than in Turkish. This emphasizes the need for AI-supported 
learning platforms to incorporate more Turkish training data 
for improved accuracy. The model excelled in basic medical 
sciences like biochemistry and physiology, where knowl-
edge is absolute, but showed lower accuracy in clinical den-
tistry sciences such as prosthetic dentistry, endodontics, and 
pediatric dentistry, likely due to the complexity of clinical 
decision-making. While AI models are strong in theoretical 
knowledge, further refinements are needed to enhance their 
application in clinical reasoning and problem-solving within 
dental specialties.
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