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ABSTRACT
Aims: It aims to evaluate the knowledge level of ChatGPT, Bing, and Bard artificial intelligence chatbots developed based on 
large language models (LLM) about oculofacial plastic surgery and to investigate the presence of superiority over each other.
Methods: Twenty-nine questions that tested knowledge about oculofacial plastic and orbital surgery were taken from the study 
questions section of the American Academy and Ophthalmology 2022-2023 Basic and Clinical Science Course Oculofacial 
Plastic and Orbital Surgery. The questions were asked to ChatGPT, Bing, and Bard programs, which are current artificial 
intelligence chatbots. The questions were classified as either correct or incorrect.
Results: ChatGPT gave 44.8% correct answers, Bing 48.3% correct answers, and Bard 58.6% correct answers to 29 questions 
about artificial intelligence chatbots. No statistical difference was observed between the rates of correct and incorrect answers 
given by 3 the intelligence programs (p=0.609, Pearson’s chi-squared test).
Conclusion: The use of artificial intelligence to access information regarding oculofacial plastic and orbital surgery may 
provide limited benefits. Care should be taken in terms of accuracy and timeliness when evaluating the results of artificial 
intelligence programs.
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INTRODUCTION

Artificial intelligence is a sub-branch of computer science 
that aims to provide answers similarly by imitating the 
human mind.1 The implementation of the first studies dates 
back to the early 1970s.2 Although it has a wide variety of 
features, examples can be given to recognizing images, 
generating ideas to solve problems, and comprehending what 
is spoken.3 Large language models (LLM), a sub-branch of 
artificial intelligence applications that can perceive inputted 
information, evaluate and summarize them, predict a wide 
variety of meaning possibilities, evaluate all these in a broad 
context, and draw conclusions as a result.4 The development 
of LLMs has revolutionized the development of artificial 
intelligence chatbots.5 Examples of these developed chatbots 
as Chat generative pre-trained transformer (ChatGPT) 
produced by OpenAI, Bing produced by Microsoft, and Bard 
artificial intelligence chatbots produced by Google AI.

With these recent developments, artificial intelligence 
programs have led to the formation of a new academic 
environment that has gained features such as synthesizing, 
processing, and analyzing data. Considering these 
advantages, interest in artificial intelligence programs in 

medical sciences has also increased.6 They were even used in 
the writing of some articles and they were mentioned as the 
author.7,8

Our aim in this study is to evaluate the knowledge level of 
ChatGPT, Bing, and Bard artificial intelligence programs, 
which are offered free of charge by 3 different manufacturers 
with the increasing developments in artificial intelligence, 
in the field of oculofacial plastic and orbital surgery and to 
investigate the presence of superiority to each other.

METHODS
All 29 questions testing knowledge about oculofacial plastic 
and orbital surgery from the study questions section of the 
American Academy of Ophthalmology 2022-2023 Basic 
and Clinical Science Course Oculofacial Plastic and Orbital 
Surgery book were included in the study.9 The questions 
were asked separately on 15 July 2023 to ChatGPT GPT-3.5 
(OpenAI; San Francisco, CA), Bing (Microsoft, Redmond, 
Washington), and Bard (by Google) artificial intelligence 
chatbots, which can be used for free. First, we ask multiple-
choice questions. Tell me the correct answer option.” 
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command was given. After each question, the chat session 
was restarted to exclude memory retention features of artificial 
intelligence programs. The answers to the questions were 
compared with the answer keys and categorized as correct or 
incorrect. Additionally, common answers to the same question 
were determined and grouped as correct or incorrect.

Statistical Analysis
Statistical Package for the Social Sciences version 23 (SPSS 
Inc., Chicago, IL, USA) was used for statistical analysis of the 
data. The percentages were calculated using descriptive statistics. 
Pearson chi-square and Yates chi-square tests were used for 
the statistical comparison of independent nominal values. 
Differences were considered statistically significant at p<0.05.

RESULTS
Twenty-nine questions about oculofacial plastic and 
orbital surgery were asked in all three artificial intelligence 
programs. The ChatGPT artificial intelligence program 
gave correct answers to 13 (44.8%) questions and incorrect 
answers to 15 (51.7%) questions. ChatGPT replied to one 
of the questions asked, “As of the last update in September 
2021, I could not find a definitive answer to this question.” 
The Bing artificial intelligence program gave correct answers 
to 14 (48.3%) questions and incorrect answers to 15 (51.7%) 
questions. On the other hand, the Bard artificial intelligence 
program gave correct answers to 17 (58.6%) questions and 
incorrect answers to 12 (41.4%). The number of questions for 
which all 3 programs gave the same answers was 16 (55.2%). 
These programs gave correct answers to 9 (56.3%) of the 
questions and incorrect answers to 7 (43.8%) (Table).

There was no statistically significant difference between the 
correct and incorrect answers given by ChatGPT, Bing, and 
Bard artificial intelligence chatbots (p=0.609, Pearson chi-
square test). There was no statistical difference between the 
correct and incorrect response rates of the ChatGPT and 
Bing chatbots (p=1.0, Yates chi-squared test). There was no 
statistically significant difference between the correct and 
incorrect response rates of the ChatGPT and Bard chatbots 
(p=0.512, Yates chi-squared test). There was no statistically 
significant difference between the correct and incorrect 
response rates of the Bing chatbot and the Bard chatbot 
(p=0.599, Yates chi-square test).

DISCUSSION
ChatGPT, developed based on LLM, is a program that has been 
processed with 175 billion parameters and aims to produce 
answers that are similar to the human mindset. Thanks to 
this complex structure, it has taken a step forward among 

similar programs.10 ChatGPT; thanks to its various features 
such as making a personalized learning plan, performing 
translations, and helping research, has also found many uses 
in the field of medicine.11 In general, ChatGPT is a useful 
artificial intelligence program for accessing information 
quickly and reliably. These benefits continue in the medical 
field. Its use in obtaining information about various diseases, 
making differential diagnoses, and obtaining information 
about a wide variety of treatment modalities is an example 
of its use in the medical field. In addition, being able to 
examine and analyze medical literature and find summaries 
of texts are examples of its benefits to medical researcher.12 
Considering all these advantages, it appeals to a wide audience 
from medical students to a wide range of health professionals, 
and has various benefits.13 In addition to ChatGPT, LLM-
based Bing and Bard artificial intelligence programs, which 
were introduced in 2023, also contain similar features. We 
believe that the advantage of these LLM-based artificial 
intelligence chatbots in accessing information quickly 
and reliably can contribute to the learning of diseases and 
treatment methods related to oculofacial plastic and orbital 
surgery. In addition, we believe that these programs can help 
people who are trained and specialized in oculofacial plastic 
and orbital surgery to save and use time more efficiently. In 
addition to the various advantages mentioned above, these 
programs have some disadvantages. Examples of these are 
the sources referenced for medical information, free online 
websites on the Internet, limited access to paid articles, and 
ChatGPT’s last update in September 2021.10,14 Considering all 
these, it comes to mind that artificial intelligence programs 
may have problems accessing up-to-date information in 
constantly renewing medical fields and may raise doubts 
about the accuracy of the information. Although its wide 
range of benefits is reassuring for use in the medical field, 
it is important to test its clinical usefulness and examine its 
performance.15,16 We also conducted this study; we designed 
it to test the performance of artificial intelligence programs 
on whether they can be used as a resource to access accurate 
information about oculofacial plastic and orbital surgery 
under a wide variety of advantages and disadvantages.

In recent years, various studies have answered medical 
questions and examined their correct and incorrect response 
rates. Examples include the study in PubMed, which states 
that the accuracy rate of the models that test the answers 
to yes or no questions is 68.1%, and a study that examines 
a dataset of 12,723 questions and states that the accuracy 
rate is 36.7%.17,18 With the recent developments in artificial 
intelligence, the use of artificial intelligence programs such 
as ChatGPT, Bing, and Bard, which can detect and respond 
to more complex questions, in answering medical questions 
has come to the fore. For this purpose, ChatGPT’s success 
in answering the questions in the USMLE has been tested 
and it has been shown that it can provide more than 50% 
correct answers.19 In a study examining the reliability of these 
artificial intelligence programs in answering ophthalmology-
related questions, questions were asked to ChatGPT and Bing 
artificial intelligence chatbots. It was stated that artificial 
intelligence programs gave correct answers to the questions at 
a rate of 58.8% and 71.2%, respectively.14 We asked 29 questions 
to the ChatGPT, Bing, and Bard artificial intelligence 
programs that test the knowledge about oculofacial plastic 
and orbital surgery, and we found the correct answer rates to 
be 44.8%, 48.3%, and 58.6%, respectively. ChatGPT’s answer 

Table. The success of artificial intelligence chatbots on questions 
related to oculofacial plastic and orbital surgery
Answers (n) ChatGPT Bing Bard

Correct 13 (44.8%) 14 (48.3%) 17 (58.6%)

Incorrect 15 (51.7%) 15 (51.7%) 12 (41.4%)

Same answers (n) 16 (55.2%)

Correct 9 (56.3%)

Incorrect 7 (43.8%)
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to one question, “As of my last update in September 2021, I 
could not find a definitive answer to this question.” supported 
our suspicion that this artificial intelligence program may be 
far from up-to-date information and will have limited effects 
on accessing the right answer. This rate of all 3 artificial 
intelligence programs answering the questions correctly 
may be related to the limited access to current information. 
Differences in the information tested by the questions and 
the structure of the questions may have reduced the success 
of artificial intelligence chatbots. The questions we tested 
were only related to a specialized field and were taken from 
a current book. Both the questioning of current information 
and the existence of a single specialized field may have 
caused the difference between success rates and other studies. 
When we evaluated the artificial intelligence chatbots in our 
study among themselves, although there was no statistically 
significant difference between the three programs, it was 
observed that Bing and Bard artificial intelligence programs, 
which came into use in 2023, had a higher correct answer 
rate. We think that this situation may be related to the fact 
that Bing and Bard chatbots can provide access to more up-
to-date information.

Limitations

The limitations of the study are that artificial intelligence 
programs are not specific to medicine, there is no intervention 
in the operational steps, there is limited access to paid sites, 
and there is a limitation of ChatGPT in accessing data from 
2022 and beyond.

CONCLUSION 
As a result, to the best of our knowledge, our study is the 
first to test the knowledge levels of free artificial intelligence 
programs released by three different manufacturers based 
on LLM about oculofacial plastic and orbital surgery 
and investigate the existence of superiority to each other. 
Although more recently released artificial intelligence 
programs, such as Bing and Bard, have higher accuracy in 
answering questions, the information provided may make 
a limited contribution to providing users with access to 
correct information. Care should always be taken regarding 
the reliability and accuracy of the information provided by 
artificial intelligence programs.
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