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Abstract: Introduction: Artificial intelligence (AI) is a field of computer science that aims to simulate human intelligence 

through technological advancement. It has found numerous applications across various domains. ChatGPT and Gemini, two 

significant models developed by OpenAI and Google AI, are employed effectively in numerous domains. The objective of this study 
was to conduct a comparative analysis of the responses generated by ChatGPT and Gemini in response to questions pertaining to ear, 

nose, and throat diseases (ENT). Methods: In order to compare the success of artificial intelligence systems, multiple-choice 

questions were selected from the examinations used during endoscopy nursing assistant training. The answers provided by the 
artificial intelligence models Gemini and Chat GPT 4.0, which are subheadings of anatomy, neurology, and infection, were then 

compared. Results In the comparison made for Gemini, the mean infection score was found to be significantly higher than the mean 

scores for neurology and anatomy (F=7.66, p=0.002). Similarly, in the comparison made for Chat GPT, the mean anatomy score was 
observed to be significantly higher than the mean scores for neurology and infection (F=7.23, p=0.003). Conclusion: In the 

comparison conducted for Gemini, it was observed that the mean infection score was markedly higher than the mean scores for 

neurology and anatomy. In the comparison conducted for Chat GPT, it was noted that the mean anatomy score was significantly 
higher than the mean scores for neurology and infection. 
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INTRODUCTION 
Technological developments and advances have 

led to significant developments in almost every 

sector. The use of artificial intelligence (AI) is one 

such advancement, and it has been employed with 

increasing frequency in many sectors in recent 

years [Cosic, K. et al., 2024]. ChatGPT, developed 

by OpenAI and Google Gemini (the successor of 

Google Bard), are prominent examples of artificial 

intelligence-focused tools that have transformed 

sectors such as healthcare, finance, and education 

[Cheng, S. W. et al., 2023]. ChatGPT and Google 

Gemini, the two most frequently utilized artificial 

intelligence models in recent years, have the 

potential to be beneficial to numerous sectors 

[Dave, T. et al., 2023; Franco D'Souza, R. et al., 

2023]. This is due to their ability to leverage 

advanced machine learning and deep learning 

techniques to enhance human-machine 

communication and automate complex tasks 

[Menz, B. D. et al., 2024]. Although it is known 

that ChatGPT and Google AI are frequently used 

in medical subjects, there is a paucity of evidence 

demonstrating their superiority. The efficacy of 

ChatGPT and Gemini, particularly in local and 

medical licensure examinations, has been 

evaluated in numerous publications, contributing 

to specialized domains with an accuracy rate of 

70-80% [Kumah-Crystal, Y. et al., 2023; Uzunay, 

H. et al., 2021]. Both models have been tested in 

numerous examination contexts, yet they have 

demonstrated disparate levels of success and have 

been identified as promising candidates for further 

technological development [Yaïci, R. et al., 2024]. 

Despite recent studies indicating that ChatGPT and 

Gemini can facilitate medical history collection, 

symptom assessment, and decision support in ear, 

nose, and throat (ENT) clinic exams and 

education, thereby enhancing diagnostic accuracy 

and patient care, there is a paucity of literature on 

this subject [Frosolini, A. et al., 2023]. The 

evaluation of the adequacy of these technological 

products in the field of otolaryngology has yet to 

be elucidated. While their medical utility is 

established, the extent to which they can be 

beneficial remains unclear. In this study, we 

sought to compare the responses generated by 

ChatGPT and Gemini to otolaryngological queries. 
 

METHODS 
In order to compare the success rates of artificial 

intelligence systems, the study employed questions 

from the examinations utilized during the training 

of assistants in the field of Ear, Nose, and Throat 

Diseases. The anatomy section comprises 15 

multiple-choice questions, which address the 

anatomical structures and the circulatory system in 

the head and neck region. The neurology section 

comprises 10 questions, which evaluate the 

nervous system in the head and neck region and 

the motor and sensory structures of this system. 
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The infection section consists of 10 multiple-

choice questions on infections that occur in the 

head and neck region and the microorganisms that 

cause these infections. The questions were 

randomly selected from the training exam held in 

2024. 
 

Artificial Intelligence Application 

In the present study, the free and open access 

versions of the Gemini multi-language application, 

which was launched by Google AI in 2023, and 

the Chat GPT 4.0 multi-language application, 

which was launched by OpenAI in 2023, were 

utilized. First, the scope was specified with an 

introductory prompt on the form of the exam. 

Subsequently, the exam questions were presented 

as a prompt, and the obtained answer options were 

recorded. To evaluate consistency, these processes 

were repeated ten times on different days, using 

browsers with zero cookie elements and changing 

the question locations. The obtained answers were 

recorded. 
 

STATISTICAL ANALYSIS 
After the data determined in the study was 

recorded, the relationship between them was 

analyzed using SPSS version 27 (IBM Co. USA). 

Graphpad Prism 9 was used to create the graphics. 

The data was defined and divided into groups. 

While percentage and frequency values were used 

to display the data defined as categorical, chi-

square test and Monte Carlo correction were 

applied to evaluate the relationship between them. 

While mean ± Standard deviation was used to 

define the numerical data on which distribution 

analysis was performed, parametric tests and 

Tukey were used as posthoc tests for the 

relationships between them. The p value below 

0.05 from the determined data were considered 

significant. 
 

RESULTS 
In regard to the question of anatomical accuracy, 

the mean success score for the Gemini program 

was found to be 58.67 ± 16.87, while the mean 

success score for the ChatGPT program was 66.67 

± 0.00. No statistically significant difference was 

observed between the two (p = 0.075, Table 1-3; 

Figure 1a). In the domain of neurology, the mean 

success score for Gemini was 50.00 ± 16.33, while 

that for ChatGPT was 56.00 ± 5.164. No 

significant difference was observed between the 

two (p = 0.141, Figure 1b). 

 

Table 1: Anatomy questions compare 

Anatomy Gemini GPT p-Value 

Q1 0 0 - 

Q2 0 0 - 

Q3 0 0 - 

Q4 10 10 - 

Q5 0 0 - 

Q6 8 10 0,474 

Q7 0 0 - 

Q8 0 0 - 

Q9 8 10 0,474 

Q10 8 10 0,474 

Q11 8 10 0,474 

Q12 8 10 0,474 

Q13 8 10 0,474 

Q14 10 10 - 

Q15 10 10 - 
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Table 2: Neurology questions compare 

Neurology Gemini GPT p-Value 

Q1 0 0 - 

Q2 0 6 0,005 

Q3 8 10 0,474 

Q4 8 10 0,474 

Q5 10 0 <0,001 

Q6 0 0 - 

Q7 10 10 - 

Q8 6 10 0,087 

Q9 8 10 0,474 

Q10 0 0 - 
 

Table 3: Infections questions compare 

Infections Gemini GPT p-Value 

Q1 9 9 0,999 

Q2 3 3 0,999 

Q3 9 1 0,001 

Q4 9 9 0,999 

Q5 10 9 0,500 

Q6 3 3 0,999 

Q7 10 9 0,500 

Q8 3 3 0,999 

Q9 9 9 0,999 

Q10 9 3 0,020 
 

The mean success score for infection questions 

was 74.00 ± 5.164 for Gemini, while the mean 

success score for Chat GPT was 58.00 ± 10.33. 

The difference in success between Gemini and 

Chat GPT was found to be statistically significant 

(p < 0.001, Figure 1c). 
 

 
Figure 1: AI comparison by exam type 

 

The comparison of the data for Gemini revealed a 

significant disparity in the mean infection score 

when compared to the mean scores for neurology 

and anatomy (F=7.66, p=0.002, Figure 2a). In the 

comparison made for ChatGPT, it was observed 

that the mean anatomy score was significantly 

higher than the mean neurology and infection 

scores (F=7.23, p=0.003, Figure 2b). 
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Figure 2: Comparison by exam sections for AI 

 

DİSCUSSİON 
In the present study, the responses provided by 

Gemini and ChatGPT to questions pertaining to 

the ear, nose, and throat (ENT) were compared. 

Upon examination of the responses classified 

under the anatomical, neurological, and infection 

subheadings, it was observed that the mean score 

for infection was markedly higher for Gemini 

compared to the mean scores for neurology and 

anatomy. Conversely, the mean score for anatomy 

was found to be significantly higher than the mean 

scores for neurology and infection in the case of 

ChatGPT. 
 

The incorporation of AI models, including 

ChatGPT and Gemini, into the field of ENT 

science has yielded advantages in numerous 

domains, particularly in the realms of clinical 

decision-making and patient engagement [Lechien, 

J. R. et al., 2024]. The appropriate and efficacious 

deployment of these artificial intelligence models 

in suitable contexts has partially mitigated the 

shortcomings and emerged as a contemporary 

approach that can be efficacious in ENT [Özcan, İ. 

et al., 2006; Fiore, M. et al., 2024]. The judicious 

use of such technological advances confers 

benefits in numerous domains. With these models, 

which offer advantages in a multitude of medical 

domains, intricate medical scenarios can be 

resolved with the requisite guidance and can also 

provide clinical benefits to physicians in ENT 

practice [Temsah, M. H. et al., 2023]. 
 

In a study conducted by Lorenzi et al. that 

compared the performance of ChatGPT and 

Gemini in the analysis of ear, nose, and throat 

(ENT) examinations, ChatGPT demonstrated 

superior capabilities compared to other artificial 

intelligence (AI) methods [Lorenzi, A. et al., 

2024]. Similarly, in a different study, it was 

reported that ChatGPT could produce more 

practical and applicable projects than Gemini in 

the context of research project development 

[Bedel, C. et al., 2021]. A comparison of the 

effectiveness of ChatGPT and Gemini in 

referencing articles on ENT subjects revealed that 

ChatGPT was more effective and accurate. A 

comparison of the effectiveness of AI technologies 

in diagnosis revealed that ChatGPT is useful in 

simple diagnoses but lacks the capacity to provide 

accurate information in complex technologies 

[Gill, G. S. et al., 2024]. In the context of 

oncological diseases within the domain of ENT 

practice, ChatGPT was observed to demonstrate 

superior efficacy in formulating guideline-based 

treatment recommendations relative to Gemini 

[Antaki, F. et al., 2023]. However, its performance 

in the domain of surgical decision-making was 

deemed to be inadequate. In evaluations of AI 

models' performance in medical education and 

examination settings, ChatGPT demonstrated 

superior outcomes compared to Gemini in 

ophthalmology examinations [Botross, M. et al., 

2024]. Additionally, studies have reported its 

effectiveness in both straightforward and more 

challenging questions. However, neither model 

provided answers that were deemed to be 

particularly reliable from a scientific perspective 

[Mete, U. et al., 2024]. Similarly, in the context of 

sudden sensorineural hearing loss, Gemini was 
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observed to demonstrate superior performance and 

proficiency in terms of medical accuracy [Gül, F. 

et al., 2024]. In a study conducted for the 

ophthalmology board exam, Gemini was found to 

answer more than half of the questions correctly 

[Gill, G. S. et al., 2024]. Both ChatGPT and 

Gemini exhibited significant deficiencies in their 

responses to cataract-related queries, with 

ChatGPT displaying lower readability compared to 

Gemini. In a recent study, ChatGPT-4 has been 

reported to be effective in educational applications 

in Virology [Sallam, M. et al., 2024]. The use of 

AI such as ChatGPT in exams poses challenges to 

academic integrity and the integrity of online 

assessments, requiring strong security measures 

and ethical considerations [Kochanek, K. et al., 

2024]. The potential of AI to assist medical 

practice is acknowledged, but the variability in 

performance and the need for oversight are also 

clearly evident in studies. In comparison of 

technological advances within themselves, studies 

have shown that GPT-4 is more accurate and 

capable than its lower versions for the Apon 

Orthopedic Surgery Examination Board [Giorgino, 

R. et al., 2023]. In our study, in the comparison 

made for Gemini, it was seen that the mean 

infection score was significantly higher than the 

mean neurology and anatomy scores; in the 

comparison made for Chat GPT, the mean 

anatomy score was significantly higher than the 

mean neurology and infection scores. 
 

It should be noted that the present study is subject 

to certain limitations. Primarily, it is a single-

center study. Furthermore, although the questions 

were randomly selected, the inclusion of a greater 

number of questions and a broader range of 

question models in the comparison was necessary 

to ensure the effective comparison of subgroups. 

To ascertain the significance of the subject, it is 

essential to conduct studies utilising diverse 

models and a multitude of subgroups, particularly 

with a larger population, where disparate learning 

methodologies will be integrated. 
 

CONCLUSION 
In the comparison conducted for Gemini, it was 

observed that the mean infection score was 

markedly higher than the mean scores for 

neurology and anatomy. In the comparison 

conducted for Chat GPT, it was noted that the 

mean anatomy score was significantly higher than 

the mean scores for neurology and infection. 
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