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Objective: As in all work sectors, artificial intelligence (AI) is now often used and has increased especially in the field of medicine with 
advances in technology. The aim of this study was to compare the responses given by Chat Generative Pre-trained Transformer (ChatGPT)-4.0, 
ChatGPT-3.5, and orthopaedics and traumatology residents to the Turkish Orthopedics and Traumatology Education Council (TOTEK) questions 
about the spine.
Materials and Methods: A total of 15 residents in the orthopaedics and traumatology clinic of a tertiary-level university hospital participated 
in an examination consisting of questions only related to the spine. The same questions were asked to ChatGPT-3.5 and ChatGPT-4.0 on two 
different days. The examination consisted of true/false questions, theoretical/classical and diagram/visual sections, with each section scored 
from 100 points. The average score was calculated and the results were evaluated by two instructors.
Results: The mean score obtained was 72.88 for ChatGPT-3.5 (p=0.005) and 69.38 for Chat GPT-4.0 (p=0.001), showing a 5.87% difference 
in success. The mean score obtained by the orthopaedic residents was 69.90 (p=0.779). Both the 3.5 and 4.0 versions of ChatGPT AI were 
observed to have a knowledge level equivalent to that of a 3rd year resident. 
Conclusion: The 4th and 5th year orthopaedic residents were able to answer more questions correctly than ChatGPT-3.5 and GPT-4 on the spine 
assessment questions. Both ChatGPT-3.5 and GPT-4 performed better on text-only questions than on visual questions. It is unlikely that GPT-4 
or ChatGPT-3.5 would pass the TOTEK written examination.
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INTRODUCTION

Artificial intelligence (AI) chatbots are computer programs 
that have the ability to understand human language and 
maintain a conversation with users with detailed responses. 
As in all sectors, there have been very rapid technological 
developments in medicine. The use of online resources to 
access correct medical information has increased especially 
since the beginning of the 2000s. It has been reported that 
84% of the patients of an orthopaedics and traumatology clinic 
have access to the internet and 64% have used online sources 
of orthopaedic information(1,2). Therefore, the accuracy of this 
information must be examined, and it should be ensured that 
people do not have incorrect information. Patient access to 
correct information can provide benefit in respect of patient 

compliance with treatment and better outcomes, and it can 
increase patient satisfaction.
Chat Generative Pre-trained Transformer (ChatGPT) is a large 
language model (LLM) with increasingly widespread use. 
LLMs have attracted great interest, especially in the field of 
medicine(3). ChatGPT was developed by OpenAI. Due to the 
human-like responses generated, it is increasing in popularity 
with more than 100 million users currently(4). It is trained by 
being exposed to various reference sources and it uses this 
information obtained from many books and articles. By learning 
past data as patterns, sequences of words and sentences 
according to the links are presented as the output. The number 
of parameters is very important for GPT, as a greater number 
of parameters provides a greater learning capacity. This has 
the advantage of resolving the complex structure of human 
language. While ChatGPT-2 has approximately 1.5 billion 
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parameters, there are approximately 175 billion parameters in 
ChatGPT-3.5, which was launched in 2022(5). 
In the ChatGPT-4.0 model, which was launched on 14 March 
2023, it has been suggested that there are 1.76 trillion 
parameters(6). AI has started to be used recently not only for 
reasoning skills but also for field-specific examinations. 
Previous studies have shown that ChatGPT-3.5 almost passed 
the first, second, and third stages of the United States Medical 
Licensing Examination (USMLE). Further studies have shown 
a 20% increase in the points of the three USMLE using 
ChatGPT-4.0(7).
Orthopaedic surgery in practice and on examinations is 
distinguished by the frequent need to synthesize imaging 
data in formulating treatment plans. There are studies in the 
literature to determine the clinical diagnosis and treatment 
process with ChatGPT-3.5. It has been attempted to determine 
the success rate of ChatGPT-3.5 in answering Board examination 
questions(7,8). The questions in this study were taken from the 
examination for residents, which is organized regularly every 
year by the Turkish Orthopedics and Traumatology Education 
Council (TOTEK). The aim of the study was to present the 
comparative results of the responses of residents, ChatGPT-3.5 
and ChatGPT-4.0 to these examination questions related to the 
spine.

MATERIALS AND METHODS

The questions of the in-clinic training examination, taken on 
01.06.2024 by a total of 15 doctors undertaking residency 
as research assistants in the orthopaedics and traumatology 
clinic, were asked to ChatGPT-3.5 and ChatGPT-4.0. All the 
questions in the examination were related to spinal surgery. 
Ethics Committee approval was not required for this study. The 
examination consisted of 4 sections. The first section comprised 
20 multiple-choice questions, each with 5 options and a value 
of 5 points. The second section comprised 20 classic questions 
as a theory examination and each question had a value of 5 
points. In the third section, it was asked whether 40 sentences 
were true or false, and the correct response for each sentence 
was scored as 2.5 points. To determine the power of AI in visual 
interpretation, questions in the fourth section were related to 
diagrams and radiographs. There were 10 questions with a 
value of 10 points for each. As the examination was formed of 4 
sections, with each section scored from 100 points, the average 
of the total points scored was recorded. The examination was 
repeated the next day with the same questions. The aim of this 
was to measure how similar the responses were that were given 
at different timepoints. All the examinations were evaluated by 
two specialist physicians. Taking the average of the total points 
obtained provided more objective examination results. The 
doctors were separated into 5 groups based on their years of 
seniority. The scores obtained were examined and compared 
between ChatGPT-3.5, ChatGPT-4.0 and with those obtained by 
the doctors. 

Statistical Analysis 

Data obtained in the study were analyzed statistically usisng 
SPSS vn. 29 software (IBM, Armonk, NY, USA). Categorical data 
such as correct or incorrect answers given by ChatGPT-3.5, 
GPT-4.0 and doctors were compared using chi-square analysis. 
Numerical data of the three groups were compared using 
analysis of variance with post-hoc testing using the Tukey test. 
Chi-square analysis was also used to compare the accuracy 
among the seven different subspecialties. 

RESULTS

Scores were obtained according to the results of the 
examination, which consisted of 4 sections and was taken on 
two days. It was seen that in the multiple-choice section of 
the examination a better score was obtained by ChatGPT-3.5 
than by ChatGPT-4.0 on the first day, and on the second day 
both versions obtained the same scores. Higher points were 
obtained by ChatGPT-3.5 in the true/false and theory/classic 
sections on both days. In the diagram/visual section of the 
examination, both versions obtained the same points on the 
first day, and on the second day ChatGPT-4.0 scored higher 
points than ChatGPT-3.5. According to the total mean points 
on the first day, the ChatGPT-3.5 version was seen to be more 
successful. The results of the examination on the second day 
were close to each other for both AI versions (Table 1). 
Scoring was applied to the responses to the questions asked to 
both the residents and the two versions of AI. The doctors were 
separated into 5 groups according to their years of seniority. 
The mean points for each examination category were seen 
to be proportional to the years of seniority. The mean scores 
of both ChatGPT-3.5 and ChatGPT-4.0 were observed to be 
the equivalent of the knowledge level of 3rd year residents 
(Table 2).
Overall, the orthopaedic residents scored an average of 69.90 
points (Table 3). ChatGPT-3.5 and ChatGPT-4 had overall scores 
of 72.88 and 69.38 points, respectively. The difference among 
the three groups in test success was statistically significant. 
ChatGPT-3.5 scored higher than the orthopaedic residents and 
ChatGPT-4 (p=0.001, p=0.779, respectively). 

DISCUSSION

AI chatbot technology is trained on an abundance of information 
including peer-reviewed journal articles, texts, news articles, 
and online resources(9). The results of this study showed 
that ChatGPT-3.5 outperformed orthopaedic residents and 
ChatGPT-4 in answering spine questions in the TOTEK question 
bank, although the 4th and 5th year orthopaedic residents were 
able to answer more questions correctly. This notable difference 
points to the extensive skill set required to answer orthopaedic 
assessment questions and can perhaps be translated into 
clinical practice. Unlike assessment examinations in other 
disciplines, orthopaedic examinations require special scrutiny 
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of radiographic images in conjunction with clinical assessment, 
which reflects the critical thinking that orthopaedic surgeons 
need every day and may currently be beyond the ability of 
these chatbots. Therefore, chatbots seem to be more successful 
in standard question patterns that do not require analytical 
thinking. 
One of the most important points to be discussed in this 
study is that ChatGPT-3.5 was 11.12% more successful than 
ChatGPT-4.0 on the first day. On the second day, ChatGPT-3.5 
was similarly 0.62% more successful. The crucial point here 
is that the same questions asked on different days received 
different answers. Thus, different answers and different 
scores in two examinations given at least 24 hours apart 
were compared. It was noticed that in previous studies in the 
literature, different answers given at different times were not 
taken into account or were ignored. It should be emphasized 
that this part remains important in terms of timing. In the 
current study analysis of the four different categories, it was 
seen that the most difficult section for AI was the diagram/
visual section, which is based on interpretation. This means 
that AI bots such as ChatGPT need to be improved in matters 
of analytical thinking and interpretation. In a study by Massey 
et al.(10), the results of an examination using 180 questions 
from the ResStudy orthopaedic examination question bank 
were seen to be similar to the current study findings in that 
ChatGPT gave more correct responses to text questions than to 

diagram-based questions. Kung et al.(11) asked questions from 
the American Board of Orthopaedic Surgery part 1 examination 
to ChatGPT-4.0, and the AI exceeded the pass score of 67% of 
this examination. A dataset of 400 questions was used in a 
study by Lum(12), and it was reported that the ChatGPT results 
were similar to those of a first-year resident. In the current 
study, the results obtained by ChatGPT were at the knowledge 
level of a third-year resident. 
Ali et al.(13), compared both ChatGPT-3.5 and GPT-4 on the 
American Board of Neurological Surgery self-assessment 
examination 1, and reported that ChatGPT-3.5 and ChatGPT-4 
scored 73.4% and 83.4%, respectively. Those results were higher 
than the performance in the current study on orthopaedic 
assessment questions. However , 22% of the neurosurgery test 
questions had images in that study by Ali et al.(13), whereas at 
least 50% of orthopaedic examination questions have images, 
which could explain why ChatGPT-3.5 and ChatGPT-4 had more 
difficulties in the current study.
Before using AI-generated text for commercial purposes, it 
must be ensured that it does not violate existing copyright. 
According to the nature news team, ChatGPT cannot be accepted 
as the author of a study as it cannot take responsibility for the 
accuracy and legitimacy of scientific research(14).  
Examination of AI in literature shows that it is useful in tasks 
ranging from data analysis to the formation of hypotheses and 
results. However, it must be accepted that there are certain 

Table 1. ChatGPT examination results
Questions 1st day ChatGPT-3.5 1st day ChatGPT-4.0 2nd day Chat GPT-3.5 2nd day ChatGPT-4.0
Multiple-choice test 85.00 70.00 80.00 80.00

True/false 77.50 65.00 82.50 75.00

Theory/classic 84.00 67.00 88.00 74.00

Diagrams/visual 50.00 50.00 36.00 55.00

Total points 74.13 63.00 71.62 71.00
ChatGPT: Chat Generative Pre-trained Transformer

Table 2. Examination points of the residents
Questions 1st year resident 2nd year resident 3rd year resident 4th year resident 5th year resident
Test 50.00 65.00 70.00 85.00 90.00

True/false 45.00 57.50 72.50 85.00 90.00

Theory/classic 38.00 54.00 72.00 84.00 92.00

Diagrams/visual 40.00 58.00 70.00 86.00 94.00

Total points 43.25 58.62 71.12 85.00 91.50

Table 3. Orthopaedic assessment examination scores of residents, ChatGPT-3.5, and ChatGPT-4
Overall scores

Mean SD p-value
ChatGPT-3.5 72.88 20.06 0.005

GPT-4.0 69.38 11.96 0.001

Orthopedic residents 69.90 3.60 0.779
ChatGPT: Chat Generative Pre-trained Transformer, SD: Standard deviation
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potential difficulties and limitations related to the use of 
ChatGPT in orthopaedic research. Responses to the model 
may require specialisation and more specific information 
from orthopaedic specialists to avoid errors or incomplete 
information(15).

Study Limitations

Limitations of this study were that it was not a systematic 
examination and that no critical evaluation was performed. To 
compare categorical data versus numerical data, the sections 
were averaged to return an average score for each section. This 
resulted in a smaller sample size when comparing the averages 
of the sections, but notable differences were still seen. In 
addition, although comparisons of all 80 total questions were 
sufficiently powered, it should be noted that comparisons 
between sections with 20 and 40 questions respectively, were 
likely to have been underpowered. 

CONCLUSION

The accuracy and reliability of the answers provided by ChatGPT 
in the examination in this study depended on the quality of 
the training data and algorithms used. The 4th and 5th year 
orthopaedic residents were able to answer more of the TOTEK 
spine assessment questions correctly than ChatGPT-3.5 and 
ChatGPT-4. Both ChatGPT-3.5 and ChatGPT-4 performed better 
on text-only questions than on visual questions. It is unlikely 
that either ChatGPT-4 or ChatGPT-3.5 would pass the TOTEK 
and spine questions written examination.
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