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 Abstract

Objective: This study aims to evaluate the accuracy of ChatGPT and Gemini AI in the 
field of otorhinolaryngology.

Materials and methods: This study evaluated the performance of ChatGPT 4.0 
and Gemini AI in answering 150 multiple-choice questions evenly distributed across 
otorhinolaryngology domains: ear, nose, and throat. Both models were tested under 
standardized conditions, with their responses compared to an answer key. The true 
and false answers were evaluated.

Results: For ear-related questions, ChatGPT correctly answered 34 (68%), while 
Gemini AI correctly answered 33 (66%) (p=0.832). For nose-related questions, 
both models achieved identical results: 34 correct answers (68%) and 16 incorrect 
answers (32%) (p=1.000). For throat-related questions, ChatGPT provided 34 correct 
answers (68%) compared to Gemini AI's 38 correct answers (76%) (p=0.373). Overall, 
ChatGPT achieved 102 correct answers (68%) and Gemini AI achieved 105 (70%), with 
no statistically significant difference between the models (p=0.708). The total correct 
answers across all topics were 207 (69%), and incorrect answers were 91 (31%). Binary 
logistic regression showed no significant differences in performance between the 
AI models or topics, confirming their comparable accuracy in otorhinolaryngology 
question sets.

Conclusion: ChatGPT 4.0 and Gemini AI demonstrated comparable performance in 
answering otorhinolaryngology questions, with no statistically significant differences 
observed across ear, nose, and throat topics. Both models achieved high accuracy 
rates (ChatGPT: 68%, Gemini AI: 70%), suggesting their potential applicability in 
clinical decision-making and supporting otorhinolaryngology-related diagnostics.
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Introduction 

The integration of artificial intelligence (AI) into 
medicine is fundamentally transforming the healthcare 
landscape, offering unprecedented opportunities to 
enhance diagnosis, treatment, and patient care (1-4). 
Powered by advanced technologies such as machine 
learning, deep learning, and natural language 
processing (NLP), AI has demonstrated remarkable 
capacity to analyze vast and complex medical data 
with unparalleled speed and accuracy (5,6). This 
evolution positions AI as a pivotal tool in addressing 
critical challenges in modern healthcare, including 
diagnostic delays, inefficiencies in treatment, and 
limited accessibility in resource-constrained settings 
(7,8).

AI applications in healthcare have achieved significant 
milestones. For instance, diagnostic imaging systems 
powered by AI have exhibited the ability to detect 
conditions like cancer, cardiovascular diseases, and 
neurological disorders with precision that rivals 
and occasionally surpasses human expertise (9). 
Personalized medicine has also benefited greatly 
from AI algorithms, which enable predictive modeling 
of treatment responses based on individual patient 
data, leading to more targeted and effective therapies 
(10,11).

Recent advancements in NLP, particularly in models 
such as ChatGPT, Gemini Advanced, and Co-Pilot, 
have further expanded AI's impact in medicine 
(12). These state-of-the-art models are capable 
of advanced text comprehension and generation, 
making them invaluable for analyzing medical 
literature and improving communication between 
healthcare providers and patients. By synthesizing 
and contextualizing vast amounts of information, 
these models facilitate informed decision-making and 
enhance the efficiency of clinical workflows (13,14).

Guerra et al. reported an accuracy of 0.77 for GPT 
models in the field of neurosurgery (15), while Huang 
et al. found a slightly higher accuracy of 0.82 (16). 
Similarly, Waldock et al. assessed the performance 
of large language models (LLMs) on the USMLE, 
analyzing 14 sub-studies that included 13,535 
questions, and reported an overall accuracy of 0.51 (CI 
0.46–0.56) (17). Building on these findings, this study 
aims to evaluate the accuracy of ChatGPT and Gemini 
AI in the field of otorhinolaryngology.

Materials and methods

This study was conducted in September 2024 - 
October 2024. As it focused on AI-based analysis, 
ethical approval was deemed unnecessary. This 
study utilized two advanced artificial intelligence 
models, Gemini AI and ChatGPT 4.0, to evaluate their 
performance in answering questions the three fields of 
otorhinolaryngology: ear, nose, and throat. A total of 
150 questions were selected, with 50 questions chosen 
randomly from each domain to ensure a diverse and 
representative dataset. All questions were multiple-
choice, each having a single correct answer.

Prior to presenting the questions to the AI models, 
both systems were configured to operate in a 
"Multiple-Choice Question (MCQ)" format, ensuring 
they selected only one answer option per question. 
This setup eliminated the possibility of ambiguity in 
their responses and standardized the evaluation 
process.

The 150 questions were simultaneously asked both 
Gemini AI and ChatGPT 4.0. Their responses were 
collected and recorded, noting the number of correct 
and incorrect answers for each model. The correctness 
of their answers was determined by comparing their 
selections against a predetermined answer key.

Before starting the study, both ChatGPT 4.0 and 
Gemini AI were provided with instructions, as outlined 
in the text below, to ensure accurate and consistent 
results. “To ChatGPT and Gemini AI: I am conducting 
a detailed study to evaluate the accuracy and 
agreement between ChatGPT and Gemini AI in the 
field of otorhinolaryngology, covering three major 
areas: ear, nose, and throat. The goal of this research 
is to compare the performance of these AI models 
in answering clinically relevant questions derived 
from established exam preparation materials for 
otorhinolaryngology. For this purpose, I will present 
each of you (AI models) with a total of 150 questions, 
distributed equally across the three topics, with 50 
questions for each area. The same set of questions 
will be provided to both models. These questions 
are randomly selected from the otorhinolaryngology 
exam preparation book to ensure they reflect real-
world clinical scenarios and standard diagnostic 
practices. Each question is in a multiple-choice format, 
with only one correct answer. To maintain consistency, 
I request that you select only one option per question 
as your response. This requirement is essential for 
the analysis and will prevent ambiguities in the 
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results. Please approach these questions with your 
best effort and answer as accurately as possible. Once 
all responses have been recorded, your correct and 
incorrect answers will be evaluated against the official 
answer key. The performance of ChatGPT and Gemini 
AI will then be compared, focusing on accuracy rates 
and the level of agreement between your answers.”

A sample question with explanation was given in Figure 
1.

Statistical analysis

Data were analyzed using descriptive statistics and 
inferential methods. Results were expressed as number, 
percentages, and/or odds ratios (OR). Accuracy rates 
for ChatGPT 4.0 and Gemini AI were compared using 
chi-square tests for categorical variables. Binary logistic 
regression was employed to assess differences in 
performance between models and across topics (ear, 
nose, throat). Statistical significance was set at p<0.05.  
All analyses were conducted using Jamovi software.

Results

A total of 150 questions were included in the study, all 
of which were posed to both Gemini AI and ChatGPT 
4.0. These questions were divided into three main 
categories: 33% (n=50) focused on Ear-related topics, 
33% (n=50) on Nose-related topics, and 33% (n=50) 
on Throat-related topics (Table 1).

For Ear-related questions, ChatGPT provided 34 
correct answers (68%) and 16 incorrect answers (32%), 
while Gemini AI provided 33 correct answers (66%) 
and 17 incorrect answers (34%). The total number of 
correct answers was 67 (67%), and incorrect answers 
were 33 (33%), with no significant difference between 
the two models (p=0.832). For Nose-related questions, 
both ChatGPT and Gemini AI performed identically, 
each providing 34 correct answers (68%) and 16 

incorrect answers (32%), resulting in a total of 68 
correct answers (68%) and 32 incorrect answers (32%), 
with no significant difference observed (p=1.000). 
In Throat-related questions, ChatGPT provided 34 
correct answers (68%) and 16 incorrect answers (32%), 
whereas Gemini AI provided 38 correct answers (76%) 
and 12 incorrect answers (24%). The total number of 

Table 1: Question distribution

Number of questions 150
Topics
      Ear 50
      Nose 50
      Throat 50
AI Model
      Gemini AI 150
      ChatGPT 4.o 150

AI: Artificial intelligence

Figure 1: An answer of ChatGPT 
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correct answers was 72 (72%), and incorrect answers 
were 28 (28%), with no statistically significant difference 
between the models (p=0.373). When considering 
all topics combined, ChatGPT provided 102 correct 
answers (68%) and 48 incorrect answers (32%), while 
Gemini AI provided 105 correct answers (70%) and 45 
incorrect answers (30%). The overall total number of 
correct answers was 207 (69%), and incorrect answers 
were 91 (31%), with no significant difference between 

the two models (p=0.708) (Table 2 and Figure 2).

The binary logistic regression analysis showed no 
significant differences between topics (nose, throat) 
or AI models (ChatGPT vs. Gemini AI) in performance 
(Table 3).

Discussion

This study compared the accuracy of ChatGPT 4.0 
and Gemini AI in answering 150 otorhinolaryngology 
questions evenly distributed across three domains: ear, 
nose, and throat. Both models demonstrated similar 
performance, with no statistically significant differences 

in accuracy across topics or overall. ChatGPT achieved 
68% accuracy, while Gemini AI scored 70%. Binary 
logistic regression confirmed comparable performance 
between models and across topics, highlighting their 
potential for clinical decision support.

Artificial intelligence and LLM models, such as ChatGPT 
and Gemini AI, have gained significant popularity in 
recent years. The introduction of ChatGPT and the 
advancements of GPT-based models in the medical 

field have enabled 
their use as essential 
reference tools in clinical 
practice (2,3). Huang et 
al. concluded that GPT-
4 outperformed GPT-
3.5 and Family Medicine 
residents on a multiple-
choice medical test, 
demonstrating superior 
accuracy (82.4%), logical 
reasoning, and potential 
for enhancing medical 
education tools (16). 

The meta-analysis of 
Waldock et al suggests 

that LLMs are able to perform with an overall medical 
examination accuracy of 0.61 (CI 0.58-0.64) and a 
USMLE accuracy of 0.51 (CI 0.46-0.56), while ChatGPT 
can perform with an overall medical examination 
accuracy of 0.64 (CI 0.6-0.67) (17). In a study by Durmaz 
et al. on retinopathy of prematurity, ChatGPT achieved 

a success rate of 98% 
(18). In contrast, Lee et 
al. reported significant 
differences among 
three LLMs in bariatric 
and metabolic surgery: 
ChatGPT-4 (85.7%), Bard 
(74.3%), and Copilot 
(25.7%) (19). In another 
study on LLMs assisting 
in glaucoma surgery 
cases, Carla et al. found 

ChatGPT to have a 58% success rate, compared to 
Google Gemini's 32% (p<0.001) (20). Azizoglu et al. 
compared the accuracy of ChatGPT-4 and ChatGPT-3.5 
in the field of pediatric surgery, highlighting notable 
differences in performance (21). Ulus et al. reported 
a higher success rate for GPT-4 (75%) compared to 
GPT-3.5 (45%), though this difference approached 

Table 2: Results of the AI answers

  ChatGPT Gemini AI Total P-value
Ear False 16 (32%) 17 (34%) 33 (33%) 0.832

True 34 (68%) 33 (66%) 67 (67%)
Nose False 16 (32%) 16 (32%) 32 (32%) 1.000

True 34 (68%) 34 (68%) 68 (68%)
Throat False 16 (32%) 12 (24%) 28 (28%) 0.373

True 34 (68%) 38 (76%) 72 (72%)
Total False 48 (32%) 45 (30%) 91 (31%) 0.708
 True 102 (68%) 105 (70%) 207 (69%)  

AI: Artificial intelligence

Table 3: Binary Logistic regression analysis results for prediction of correct answers

Predictors Estimate SE Z OR p-value
Topic (ref: ear)
      Nose 0.045 0.302 0.151 1.053 0.880
      Throat 0.236 0.308 0.767 1.271 0.443
AI model (ref:ChatGPT)

      Gemini AI 0.093 0.350 0.374 1.101 0.708
AI: Artificial intelligence, SE: Standard Error, OR: Odss Ratio
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statistical significance (p=0.053) (22). Similarly, Demir 
et al. demonstrated that ChatGPT-4.0 provided more 
detailed and accurate responses to patient inquiries 
about keratoconus than Google Gemini and Microsoft 
Copilot, with 92% of its answers rated as “agree” or 
“strongly agree.” Numerous studies in this area indicate 
that various AI models (e.g., ChatGPT, Copilot, Bard, 
and Gemini) consistently produce meaningful results 
with high levels of accuracy (23). Teixeira-Marques et 
al concluded that while ChatGPT shows promise as a 
clinical decision-making tool in otorhinolaryngology, its 
performance lags behind specialists, requiring further 
development to enhance reliability, temporal stability, 
and accuracy (24). 

All these studies demonstrate the potential applicability 
of artificial intelligence LLM models in the medical 
field. In otorhinolaryngology, several published articles 
consistently highlight the need for further development 
to establish ChatGPT as a reliable tool for clinical 
decision support, medical education, and patient 
information, even though AI models have achieved 
accuracy rates exceeding 70% (25-27). For instance, 
our study found ChatGPT to have an accuracy rate of 
68% and Gemini AI 70%. While these accuracy levels 
are promising, they also underline certain limitations, 
indicating that widespread adoption in active clinical 
use is still premature. Nevertheless, some studies have 
concluded that artificial intelligence will play a pivotal 
role in clinical decision-making in the near future, with 
ChatGPT emerging as the most promising chatbot to 
date (24).

To the best of our 
knowledge, this is the 
first study comparing 
Gemini AI and ChatGPT 
4.0 in the field of 
otorhinolar yngology. 
The results of our study 
align with existing 
literature, demonstrating 
consistency despite 
some variations. Both 
AI models achieved 
accuracy rates around 
70% across all three 
subgroups (ear, nose, 
and throat). Notably, 
Gemini AI exhibited the 
best performance in the 
throat category.

This study has several 
limitations. First, the dataset included only 150 multiple-
choice questions, which may not comprehensively 
represent all otorhinolaryngology topics. Second, the 
AI models were tested in a controlled environment, 
which may differ from real-world clinical scenarios. 
Third, while both models demonstrated high accuracy 
(ChatGPT: 68%, Gemini AI: 70%), limitations such as the 
lack of temporal stability and occasional hallucinations 
were evident. ChatGPT, for example, provided highly 
incorrect responses in some instances. Lastly, the 
absence of real-time medical updates in both models, 
limited to knowledge up to September 2021, hinders 
their reliability for current medical decision-making.

Conclusions

ChatGPT 4.0 and Gemini AI demonstrated comparable 
accuracy in answering otorhinolaryngology questions 
across ear, nose, and throat topics. With accuracy 
rates of 68% and 70%, respectively, both models show 
promise as clinical decision-support tools. However, 
their limitations, including occasional hallucinations 
and outdated medical knowledge, highlight the need 
for further development.
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