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ABSTRACT

BACKGROUND: Artificial intelligence has been shown to achieve successful outcomes in various orthopedic qualification exami-
nations worldwide. This study aims to assess the performance of ChatGPT in the written section of the Turkish Orthopedics and 
Traumatology Board Examination, compare its results with those of candidates who took the exam, and determine whether ChatGPT 
is sufficient to achieve a passing score.

METHODS: This retrospective observational study evaluated whether ChatGPT achieved a passing grade on 400 publicly available 
questions from the Turkish orthopedics qualification exam over the past four years. ChatGPT’s performance was compared with the 
mean scores of the candidates who took the exam.

RESULTS: A total of 627 candidates participated in the four exams included in the study, of whom 292 (46.5%) passed. ChatGPT 
received higher scores than 619 (98.7%) of the candidates. In all exams conducted between 2020 and 2023, ChatGPT achieved sig-
nificantly higher scores than the mean exam success rate (p=0.012, p=0.012, p=0.002, p=0.005, respectively). Of the 400 questions 
analyzed, 36 (9%) included figures.

CONCLUSION: This is the first study to evaluate the performance of ChatGPT in the Turkish orthopedics proficiency exam. Our 
findings indicate that ChatGPT demonstrated high success in the Turkish Orthopedics and Traumatology Board Examination (TOTBE) 
written exam, achieving higher scores than the vast majority of candidates taking the exam (98.7%). ChatGPT performed well in the 
first part of the proficiency exam, where only theoretical knowledge is assessed. However, the human factor, which synthesizes both 
theoretical and practical knowledge, remains essential in daily medical practice.
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INTRODUCTION

One of the most significant technological developments in re-
cent years is the integration of artificial intelligence (AI) into 
daily life and its ability to perform tasks with remarkable accu-
racy.[1] With each new version, AI’s capacity to execute com-
plex tasks has improved, enabling highly accurate responses 

through guided commands. In light of these advancements, 
the pursuit of processing information, making the right deci-
sions automatically, and reaching accurate results has gained 
significant importance in the medical field, leading to numer-
ous studies in this direction.[2,3] Particularly in medical educa-
tion, rapid access to information has become a crucial tool for 
synthesizing knowledge and achieving results quickly.[4,5] When 
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studies on AI in the orthopedic field are examined, it is evi-
dent that research is concentrated in key areas such as surgi-
cal education, accurate diagnosis, and determining the correct 
treatment indication.[6-8] Numerous studies have investigated 
whether AI provides accurate answers to frequently asked 
questions in search engines on various orthopedic topics and 
whether acceptable responses can be obtained in the evalua-
tion of shoulder and hip pathologies. Additionally, research has 
assessed whether AI can serve as a reliable tool in orthopedic 
decision-making.[9-11] Although AI's capabilities in orthopedic 
surgery are improving daily, the most critical challenge remains 
the evaluation of its reliability. In orthopedic practice, as in all 
medical fields, the risk of incorrect decision-making and the 
spread of misinformation that could harm patients is unac-
ceptable. Therefore, it is essential to assess the accuracy of AI 
tools from a scientific perspective. This is crucial not only for 
the development of AI technology in a more reliable manner 
but also for its effective integration into daily practice.[4,12,13]

The most useful and practical method for evaluating AI's com-
petence in orthopedics is to assess whether it can successfully 
pass board examinations that currently evaluate the proficien-
cy of orthopedic residents and specialists. Previous studies 
have examined whether AI can pass board examinations in 
various medical specialties, revealing that it often achieves re-
sults comparable to those of human candidates who take the 
exam.[14,15] In the field of orthopedics, AI’s success has been 
evaluated in various orthopedic examinations, particularly the 
American Board of Orthopedic Surgery Examination. To our 
knowledge, while the performance of AI in major orthopedic 
board exams worldwide has been studied in the literature, 
the Turkish Orthopedics and Traumatology Board Examina-
tion (TOTBE) has not yet been evaluated.[16,17] In this study, 
we hypothesized that AI's performance in TOTBE, a globally 
standardized exam, would make a significant contribution to 
the literature and could yield results similar to those of hu-
man candidates. Therefore, the aim of this study is to assess 
the performance of ChatGPT (OpenAI®, San Francisco, USA) 

in the written section of TOTBE, compare its performance 
with that of candidates who took the exam, and determine 
whether ChatGPT is capable of passing TOTBE.

MATERIALS AND METHODS
In this retrospective observational study, 400 questions from 
four publicly available TOTBE exams conducted over the past 
four years were included. All questions were multiple-choice. 
Questions containing figures, pictures, and tables were also 
specifically included in the study. Each year's exam questions 
were uploaded to ChatGPT one by one and requested to 
be answered. ChatGPT’s examination statistics were then 
compared with the general examination statistics of that 
year. Additionally, the questions were classified into the fol-
lowing categories for subgroup analysis: Basic-General Or-
thopedics, Trauma, Pediatric Orthopedics and Spine Surgery, 
Hand, Wrist, and Upper Extremity Surgery, Foot and Ankle 
Surgery, Sports Surgery-Arthroscopy, Orthopedic Oncology, 
and Adult Reconstructive Surgery.

The questions were entered into the chat session of ChatG-
PT version 4o (OpenAI®, San Francisco, USA), one by one, in 
Turkish, to avoid confusion, and the answers were recorded.

The primary study outcome was to determine the percent-
age of questions ChatGPT answered correctly and whether 
it achieved a sufficient score to pass the TOTBE exam. The 
secondary outcome was to compare ChatGPT’s performance 
with the average exam success of the candidates who took 
the exam. The tertiary analysis included a subgroup analysis 
of ChatGPT’s responses based on the subject category (Ba-
sic-General Orthopedics, Trauma, Pediatric Orthopedics and 
Spine Surgery, Hand, Wrist, and Upper Extremity Surgery, 
Foot and Ankle Surgery, Sports Surgery-Arthroscopy, Ortho-
pedic Oncology, and Adult Reconstructive Surgery).

Ethical approval was not required for this study, as it involved 

Table 1. Distribution of Turkish Orthopedic and Traumatology Board Examination (TOTBE) questions by topic

Year 2020 2021 2022 2023

Basic-General Orthopedics 17 18 18 18

Trauma 31 31 31 31

Pediatric Orthopedics and Spine Surgery 18 18 18 18

Hand, Wrist, and Upper Extremity Surgery 11 11 11 11

Foot and Ankle Surgery 5 5 5 5

Sports Surgery, Arthroscopy 6 6 6 6

Orthopedic Oncology 5 5 5 5

Adult Reconstructive Surgery 7 6 6 6

Total 100 100 100 100

TOTBE: Turkish Orthopedics and Traumatology Board Examination.
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only the analysis of an online tool without human subject 
involvement.

Statistical Analysis

The number of questions to analyze was determined using 
a sample size calculator. With a margin of error of 5% and 
a response distribution rate of 50%, the minimum number 
of questions required to achieve a 95% confidence level was 
78. Questions from TOTBE 2020 to 2023 were submitted to 
both candidates and the artificial intelligence model, totaling 
100 questions. The responses from both groups were collect-

ed and their results compared. To analyze contingency tables, 
the Chi-squared exact test (SPSS Ver. 21 statistical package 
(SPSS Inc., Chicago, IL, USA)) was used. A p-value below 0.05 
was considered significant.

RESULTS
Each of the TOTBE exams held between 2020 and 2023 
consisted of 100 multiple-choice questions. The distribution 
of questions across subgroups remained approximately con-
sistent each year (Table 1). A total of 400 questions were 
analyzed using ChatGPT and included in the study. The distri-
bution of candidates’ success rates by year, along with Chat-
GPT’s performance in each respective year, is summarized 
in Table 2. In all exams from 2020 to 2023, ChatGPT dem-
onstrated a significantly higher success rate than the mean 
exam success rate (p=0.012, p=0.012, p=0.002, p=0.005, 
respectively) (Table 2). A total of 627 candidates took the 
four exams included in the study, of whom 292 (46.5%) were 
successful. ChatGPT scored higher than 619 (98.7%) of the 
candidates (Fig. 1). The placement of ChatGPT within the dis-
tribution of all candidates' scores for the 2023 exam is shown 
in Figure 2. A subgroup analysis was conducted by comparing 
the 2023 exam statistics with ChatGPT's performance (Table 
3). The analysis revealed that ChatGPT achieved significantly 

Table 3. Comparison of ChatGPT performance by subgroups in the 2023 Turkish Orthopedic and Traumatology Board Examination 
(TOTBE)

Subgroup Mean Score of Candidates ChatGPT-4 Score P-Value

 (Net-Success Rate) (Net-Success Rate) 

Basic-General Orthopedics 9.9 (55%) 13 (72%) 0.018

Trauma 18.1 (58.3%) 24 (77.4%) 0.023

Pediatric Orthopedics and Spine Surgery 10.8 (60%) 14 (77.7%) 0.046

Hand, Wrist, and Upper Extremity Surgery 6.3 (57.2%) 9 (81.8%) 0.012

Foot and Ankle Surgery 3.1 (61.4%) 4 (80%) 0.176

Sports Surgery, Arthroscopy 4.4 (73%) 5 (83.3%) 0.085

Orthopedic Oncology 2.2 (54%) 3 (60%) 0.176

Adult Reconstructive Surgery 3.3 (54.3%) 4 (66.6%) 0.254

Total 56.9 (56.9%) 76 (76%) 0.005

Table 2. Overall performance of candidates and ChatGPT

Year Lowest Passing Score Highest Score Mean Score of Candidates ChatGPT-4 Score P-value
     (Mean vs. ChatGPT)

2020 55 78 53.2 75 0.012

2021 60 88 60.3 78 0.012

2022 60 80 56.6 76 0.002

2023 58 78 56.9 76 0.005

Figure 1. Distribution of candidates based on their exam success.
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higher success rates in the fields of Basic-General Orthope-
dics, Trauma, Pediatric Orthopedics-Spine Surgery, and Hand, 
Wrist, and Upper Extremity Surgery (p=0.018, p=0.023, 
p=0.046, and p=0.012, respectively). Of the 400 questions 
included in the study, 36 (9%) contained figures. ChatGPT 
left 13 (36.1%) of these questions unanswered, answered 11 
(30.5%) correctly, and 12 (33.3%) incorrectly.

DISCUSSION
The potential use of ChatGPT as a medical decision-making 
tool represents a groundbreaking technological innovation 
that has been the focus of extensive research in recent years.
[4] The most reliable method for assessing ChatGPT’s profi-
ciency in accessing information across different medical spe-
cialties is to evaluate its performance in proficiency exams 
conducted worldwide. In recent years, ChatGPT's perfor-
mance has been tested in various orthopedic qualification ex-
ams globally.[6,14,16-20] This study is the first to assess ChatGPT’s 
performance in the Turkish Orthopedic and Traumatology 
Board Examination conducted in Türkiye. Our findings indi-
cate that ChatGPT demonstrated high success in the written 
exam, achieving higher scores than the vast majority of can-
didates taking the exam (98.7%). Unlike previous studies, this 
research included questions containing figures, revealing that 
ChatGPT correctly answered 30.5% of these questions.[6,14,17] 
Additionally, the fact that the exam was conducted in Turkish 
distinguishes this study from prior research. Previous studies 
have shown that ChatGPT’s scores in proficiency exams con-
ducted in different countries around the world were close to 
or below the mean scores of human candidates. These evalu-
ations were conducted in English, and the exam questions 
were not publicly available.[16,19,20] We believe that higher suc-
cess rate observed in our study, conducted in Turkish, com-
pared to other exams may be attributed to the availability of 
publicly accessible exam questions. Additionally, an analysis 

of the references cited by ChatGPT in answering the exam 
questions revealed that the Turkish Orthopedics and Trau-
matology Association Journal, which has been publishing re-
view articles for many years, was frequently referenced. This 
suggests that Turkish knowledge and resources in the field of 
orthopedics and traumatology are highly comprehensive. It 
is well known that ChatGPT's algorithm has the capability to 
analyze extensive texts and utilize available resources through 
this process. In this regard, it has been observed that as differ-
ent versions are updated and the amount of publicly available 
information increases, the accuracy of information retrieval 
also improves.[14,17]

A study comparing different versions of ChatGPT and evalu-
ating performance on the French orthopedic proficiency 
exam found that the ChatGPT-4o version used in our study 
demonstrated higher success than its predecessors. As new-
er versions are introduced, their ability to analyze and syn-
thesize information continues to improve.[14] We believe that 
the use of the latest version of ChatGPT in our study may 
have contributed to its higher success compared to previous 
research.

When examining the algorithms of AI models, it has been 
observed that the presence of more keywords enhances their 
analytical capabilities. Thus, the data format plays a crucial 
role in obtaining accurate answers. While performance de-
clines in exams where a main question text is provided and a 
direct answer is required, success rates increase in multiple-
choice exams.[2,21,22] As a data-processing tool, ChatGPT is 
still far from achieving high success in orthopedic qualification 
exams in a way that could replace human expertise, particu-
larly in terms of excluding the human factor. This remains 
a significant deficiency of AI models. Our study found that 
36.1% of the questions containing figures were left unan-
swered, indicating that the AI was unable to interpret visual 
data effectively. Research is ongoing to improve the ability of 

Figure 2. Distribution of candidates’ exam scores in the 2023 Turkish Orthopedic and Traumatology Board Ex-
amination (TOTBE).
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newer versions to analyze figures and images.

Having accurate and sufficient information is the most impor-
tant game-changer in today's modern world. In previous stud-
ies, ChatGPT's responses to the most frequently searched 
questions on various orthopedic diseases were compared 
with the expertise of specialists in the field. Although Chat-
GPT provided acceptable answers, it was evident that ex-
pert opinion is still crucial when making medical decisions.
[9,23] While our study observed a high success rate, ChatGPT 
was successful only in the first part of the proficiency exam, 
where theoretical knowledge is assessed. However, in daily 
medical practice, the human factor, combining theoretical and 
practical knowledge, remains essential.

In past studies, when the references and explanations provid-
ed by ChatGPT for incorrect answers were analyzed, it was 
found that the model could generate meaningful justifications, 
allowing the correct answer to be inferred. This raised ques-
tions about the quality of the exam questions themselves.
[18,24] However, in our study, no such issue was observed, and 
the TOTBE questions in Turkish were deemed adequate in 
terms of clarity and design. From this perspective, we believe 
that ChatGPT can serve as a valuable tool for exam commit-
tees in evaluating question quality and statement accuracy.

While AI models significant advantages in scientific knowl-
edge production, they also introduce ethical concerns. Due 
to their ability to analyze long texts, these models facilitate 
statistical analysis, graphic design, and complex calculations 
with ease. However, when it comes to generating new and 
original knowledge, ethical concerns arise, as these mod-
els cannot go beyond the repetition or rephrasing of exist-
ing knowledge. Current versions still fall short of advancing 
beyond synthesis and simplified evaluation of pre-existing 
knowledge.[4,25,26]

There are several limitations to our study. The high success 
rates observed may be attributed to the retrospective nature 
of the study and the fact that TOTBE questions are publicly 
available on search engines. However, when viewed from a 
different perspective on accessing accurate information, it has 
been demonstrated that ChatGPT can also play a significant 
role in education and training. Another limitation is that the 
exam performance of different ChatGPT versions was not 
compared. However, the objective of this study was to evalu-
ate the proficiency of artificial intelligence in the exam, as-
sessing the performance of the latest version was essential.

CONCLUSION

In conclusion, ChatGPT performed significantly above the 
mean score of the candidates who took the TOTBE writ-
ten exam, demonstrating a high ability to access orthopedic 
information. An analysis of the references provided by Chat-
GPT for correctly answered questions revealed that Turk-
ish orthopedic information sources are abundant and easily 

accessible. Therefore, we believe that ChatGPT can serve 
as an important tool both for accessing accurate informa-
tion in orthopedic education and for the preliminary evalu-
ation of question quality in exams prepared by educational 
committees. Further studies will be necessary to assess the 
performance of future versions of artificial intelligence in all 
components of the TOTBE.
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ChatGPT Türk ortopedi ve travmatoloji yeterlilik sınavını geçebilir mi? Türk Ortopedi 
Cerrahları yapay zeka'ya karşı
AMAÇ: Yapay zekanın dünyada birçok ortopedi yeterlilik sınavında başarılı sonuçlar elde edebildiği bilinmektedir. Bu nedenle bu çalışma, ChatGPT'nin 
Türk Ortopedi ve Travmatoloji Yeterlilik Sınavı yazılı bölümündeki performansını değerlendirmeyi, bu performansı sınava giren adayların sonuçlarıy-
la karşılaştırmayı ve ChaGPT'nin sınavı geçmek için yeterli olup olmadığını araştırmayı amaçlamaktadır.
GEREÇ VE YÖNTEM: Bu retrospektif  gözlemsel çalışmada, ChatGPT'nin son dört yılda Türkiye'de yapılan ve halka açık olarak yayınlanan ortopedi 
yeterlilik sınavında sorulan 400 soruda geçer not alıp almadığı değerlendirilmiştir. ChatGPT'nin performansı, sınava giren adayların ortalama puan-
larıyla karşılaştırılmıştır.
BULGULAR: Çalışmaya dahil edilen dört sınava toplam n=627 aday katılmış ve bunların n=292'si (%46.5) başarılı olmuştur. ChatGPT'nin adayların 
n=619'undan (%98.7) daha yüksek puan aldığı görülmüştür. 2020-2023 yılları arasındaki tüm sınavlarda ChatGPT, ortalama sınav başarısının önemli 
ölçüde üzerinde bir başarı gösterdi (sırasıyla p= 0.012, p= 0.012, p=0.002, p=0.005). Çalışmaya dahil edilen 400 sorunun 36'sının (%9) şekil içeren 
sorulardan oluştuğu görüldü.
SONUÇ: Bu, Türkiye'de yapılan ortopedi yeterlilik sınavında ChatGPT performansını değerlendirmek için yapılan ilk çalışmadır. Çalışmamızda, 
ChatGPT'nin Türk ortopedi ve travmatoloji yeterlilik yazılı sınavında yüksek başarı gösterdiği ve sınava giren adayların büyük çoğunluğundan (%98.7) 
daha yüksek puanlar aldığı görüldü. ChatGPT, yalnızca teorik bilginin ölçüldüğü yeterlilik sınavının ilk bölümünde başarılı oldu. Ancak teorik ve pratik 
bilginin sentezi olan insan faktörü, günlük tıbbi uygulamada hala çok önemli bir yer tutmaktadır.

Anahtar sözcükler: Yapay zeka; ChatGPT-4o; ortopedi; eğitim; travma cerrahisi.
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