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Abstract

Aim: The aim of this study was to compare and evaluate the accuracy and completeness of
responses to open-ended questions about the use of ozone in dentistry that were addressed
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Methodology: A total of 25 open-ended questions on the subject of ozone in dentistry
were asked to three different LLMs (ChatGPT-5, Gemini 2.5 Flash, and DeepSeek-V3.2). The
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E-mail: suzanbali@outlook.com scales for accuracy and completeness. In the statistical analyses, the Intraclass Correlation

Coefficient (ICC) was calculated, and the Shapiro-Wilk, Kruskal-Wallis, Dunn-Bonferroni,
and Spearman tests were applied.

E Results: The agreement between the evaluators was found to be high in respect of the
- accuracy points and varied according to the model for the completeness points. Significant
fE':L— ,% differences were determined between the LLMs in the comparisons of the accuracy scores

% 3 (p < 0.001). The median points of the ChatGPT-5 and DeepSeek-V3.2 models were
E S determined to be statistically significantly higher than those of Gemini 2.5 Flash (p = 0.002
and p < 0.001, respectively). Significant differences were observed between the LLMs in
terms of completeness scores (p = 0.004). In the subgroup analyses, the mean points of the
ChatGPT-5 and DeepSeek-V3.2 models were determined to be statistically significantly

How to clte this article: higher than those of Gemini 2.5 Flash (p = 0.006 and p = 0.021, respectively).
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Introduction

Artificial intelligence (Al) emerged with the development
of the first program by Christopher Strachey in 1951, and
John McCarthy initiated the modern age with the term
“artificial intelligence” in 1956. In the early years,
progress was slow because research focused on rule-
based systems with limited data and difficulties in
calculations. With the development of machine learning
and neural networks in the 1980s and 1990s, Al
transformed to systems that could increase performance
by learning from data. A symbol of the success of this
period was the 1997 chess match defeat of Garry
Kasparov by the IBM Deep Blue computer. Since the
2000s, great advances have been recorded in Al in the
fields of natural language processing and computer vision
(1).

Modern natural language processing (NLP)
approaches are based on large language models (LLMs)
and are generally Al applications trained on extensive
text data of hundreds of terabytes. These are widely
used in various scientific disciplines. A subfield of Al is
machine learning, which encompasses algorithmic
approaches, enabling certain difficulties of computers to
be dealt with and insights to be obtained from the data
that has been input. Deep learning has become the
predominant methodology in this field. Al systems have
been examined in the medical sciences in the literature.
Different forms of Al are used in dentistry, such as for
the detection of oral lesions, the identification of
significant points in orthodontics, scheduling, the
classification of implants, the determination of root
anatomy in endodontics, and the diagnosis of
periodontitis (2-4).

The vast majority of studies conducted in the field
of dentistry have examined the performance of LLMs,
such as ChatGPT, Gemini, and DeepSeek, by evaluating
the responses given to questions taken from the national
dentistry, dental hygienist, and dental technician
qualification examinations. The findings obtained have
shown that these models have significant potential in
respect of understanding the questions and producing
appropriate responses. Thus, it has been suggested that
LLMs can serve as assistive educational tools for dental
students. However, it has also been emphasized that the
performance of the existing models has not yet reached
the desired level of excellence (5-9).

ChatGPT (OpenAl, San Francisco, CA, USA) is an NLP
model using the latest technology and deep learning
techniques to produce responses similar to those of a
human. It offers superior capability in accessing and
analyzing important information, creating a text with
high consistency and accuracy, differentiating
categories, and summarizing. As ChatGPT is user-
friendly, it has become the preferred tool for tasks such
as academic writing and examinations, attracting
interest in this field. However, in a study that examined
ChatGPT responses, there was seen to be incomplete
information in the responses given by ChatGPT on the
subject of diagnosis. In another study, it was seen that

166

ChatGPT gave different responses when the same
question was asked more than once with the same
method (10, 11).

ChatGPT version 4 was launched on the market in
March 2024, followed by a further developed version,
ChatGPT-40, in May 2024. The developers stated that
these new versions offered the user a more rapid,
productive, and multifaceted experience. ChatGPT-4o is
distinguished particularly by its ability to both process
and produce different types of data, such as text, audio,
and visual. Moreover, compared to previous models, this
version has shown a significantly faster processing speed,
shorter delays, and noteworthy improvements in code
processing of text in languages other than English.
Finally, while the database of ChatGPT-4 is limited to
data up to 2021, the database of ChatGPT-40 has been
updated up to 2023 (12).

Gemini is an LLM developed by Google DeepMind
(Mountain View, CA, USA), which entered the market on
19 December 2024. By combining advanced language
understanding ability with strong reasoning skills, this
model was designed to be effective in tasks such as
responding to questions, explaining concepts, and solving
problems in different areas (13). Introduced to the
market on March 26, 2025, Gemini 2.5 was described by
its developers as an advanced “thinking model” designed
to solve increasingly complex problems. This model
family first passes responses through a cognitive
reasoning filter rather than producing the response
directly from the information. As a result of this
approach, Gemini 2.5 is not limited to presenting
progression solely in terms of processing power; it also
significantly improves the accuracy and reliability of the
responses produced (14).

The DeepSeek Al system is an open-access Al
platform, developed by DeepSeek Al (Hangzhou
DeepSeek Al Basic Tec. Res. Co., Ltd.; Beijing, China),
which became accessible on January 5, 2024. It was
optimized for academic and professional use by focusing
on science, technology, engineering, and mathematics
(STEM) fields. The system comprises two specific models.
DeepSeek-V3 is suitable for comprehensive NLP tasks
such as Al speech, translation, and content production in
many languages, and shows superior performance in
multi-language text processing and creating lengthy
content (13). DeepSeek-V3.1 is an advanced model that
symbolizes the start of the “agent age” in Al. Flexible
use is provided by combining the “Think” and “Non-
Think” modes with a hybrid output architecture.
Compared to previous versions, this model is more rapid
and productive and has shown significant advances in the
skills of tool use and fulfilling multi-step tasks. According
to the developers, DeepSeek-V3.1 has created a new
standard, not only in terms of increased performance but
also in Al research with advanced agent capabilities (14).
A new experimental model, DeepSeek-V3.2-Exp, was
introduced, and the developers stated that this version
was built on V3.1-Terminus and worked more quickly and
productively in long contexts owing to DeepSeek Sparse
Attention (DSA) technology (15).
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Ozone is a three-atom molecule that is used in
various fields because of its oxidizing properties and
strong antimicrobial effects. Ozone has retained an
important place in dentistry applications, as clinicians
are continuously seeking innovative solutions to improve
oral health. When it is considered that dental diseases
are increasing overall worldwide, there is a need for the
use of assistive therapies, such as ozone, for more
effective treatments (16, 17).

Ozone is used in dentistry in three forms; ozonated
water, ozonated olive oil, and ozone gas. These forms
can be used alone or in combination to treat the oral
tissues. When ozone is applied for just a few minutes, it
eliminates the bacteria causing decay. By penetrating
fissures and dentin tubules, ozone also has a relaxing
effect on the nerve endings of the sensory organs and
stimulates blood flow. Therefore, ozone is an effective
painkiller. At high concentrations and in different forms,
ozone has antimicrobial effects against bacteria, fungi,
and viruses. Unlike many other known antiseptics, ozone
does not destroy human skin. Moreover, teeth are
remineralized and become hard tissue again in the weeks
after treatment with ozone therapy. The use of ozone
with remineralizing agents facilitates the complete
removal of decayed tissue (18, 19).

LLMs do not actually have knowledge like humans
do. For example, to the question, “Who first introduced
the use of phosphoric acid abrasion in dental bonding?”,
LLMs may give the correct answer of “Dr Michael
Bunocore”, but this response is not due to the model
actually knowing the subject but because this is the most
likely answer as the most frequently written in many
texts produced by humans. In short, LLMs produce a
response based on statistical patterns in data; they
cannot understand information and only make
probability calculations. Nevertheless, LLMs are
extremely effective, as they can produce fluent and
consistent texts, respond to questions, make
translations, and successfully fulfil tasks based on
different languages (20).

The aim of this study was to evaluate the responses
of three recently developed LLMs (ChatGPT-5, Gemini
2.5 Flash, and DeepSeek-V3.2) to open-ended questions
about the use of ozone in dentistry by comparing the
responses in terms of accuracy and completeness. The
first null hypothesis was that there would be no
difference between ChatGPT-5, Gemini 2.5 Flash, and
DeepSeek-V3.2 in terms of the accuracy of the responses
related to ozone knowledge. The second null hypothesis
was that there would be no difference between
ChatGPT-5, Gemini 2.5 Flash, and DeepSeek-V3.2 in
terms of the completeness of the responses related to
ozone knowledge.

Materials and Methods

As this cross-sectional study did not include any patient
information or data, and the aim was to analyze freely
accessible online information sources, it was exempted
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from ethical approval by the institutional review boards
of Dicle University Dentistry Faculty.

A dentist with 15 years of experience and a
specialist in restorative dental treatment and
endodontics developed a question pool formed from 25
open-ended questions, which conformed to the
literature related to the use of ozone in dentistry (16,
21-24). Before being addressed to the LLMs, the
questions were carefully examined for grammatical
accuracy, appropriate structure, and readability, and, if
necessary, corrected by two of the authors (5.C. and
0.A.). The 25 questions started with the chemical
properties of ozone and then encompassed its
applications in dentistry, effect mechanism, material
interactions, clinical outcomes, contraindications, and
comparative evaluations. The prepared questions were
recorded in a Microsoft Word document (Microsoft Corp.,
Version 16.0, Redmond, WA, USA) (Table 1).

To achieve consistency, all procedures were
performed on the same day using a single laptop
computer with a cable Internet connection on the same
software and network. This was done to minimize the
effect of network fluctuations on the results. All data
clusters from the personal Internet browser were deleted
before the research began.

On October 14, 2025, all questions were copied and
pasted manually to newly created accounts on the
following platforms: ChatGPT-5 Auto mode (OpenAl,
https://chatgpt.com/), Gemini 2.5 Flash Deep Research
mode (Google, https://gemini.google.com/), and
DeepSeek-V3.2 DeepThink mode (Hangzhou DeepSeek,
https://chat.deepseek.com/).

All questions were addressed to the chatbots on
October 14, 2025, by a volunteer who was independent
of the research team. To minimize learning bias, be able
to determine accuracy more clearly, and eliminate the
potential effects of previous interactions, the following
precautions were taken: (a) a new account was created
and used for access to each chatbot, (b) no positive or
negative feedback was given for any of the responses
given, (c) before asking each new question, the previous
chats were deleted, and a new chat session was not
started, thus allowing the models to focus only on the
current input, (d) no pre-test, instant improvement, or
additional intervention was performed, (e) no production
parameters (including heat or sampling settings) were
changed, (f) each model had the right to only one
response, and it was not possible to change the
responses, reproduce them, or make an additional
request. Accordingly, the “recreate the response” option
was disabled in the chat environment. Thus, the first
responses obtained from the models were recorded
objectively.

The interactions in the scope of the study were
performed only with the predefined English questions,
and the English language was used at both the entry and
exit stages.

The responses obtained from the three Al models
were anonymized and presented to a restorative dental
treatment specialist and an endodontics specialist, each
with 15 years of experience. To provide neutrality of the
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evaluation process, the researchers were blinded to
which responses belonged to which model. Before being
presented to the researchers for evaluation, the
responses of each chatbot were recorded on a separate
Microsoft Word document (Microsoft Corp., Redmond,
WA, USA) and labelled Chatbot 1, Chatbot 2, and Chatbot
3.

In the evaluation process, the literature from which
the questions were prepared was used as the reference
standard (16, 21-24). These reference texts were
presented to the specialist evaluators along with
anonymized responses. Each evaluator used a standard
scoring table, prepared in Microsoft Excel (Microsoft,
Redmond, WA, USA), to ensure a structured and
consistent scoring process.

In the evaluations made by the specialists, the
responses were analyzed in the two main dimensions of
content accuracy and completeness.

The accuracy of the responses given by the LLMs was
evaluated using a b5-point Likert scale, and the
completeness of the responses was evaluated using a 3-
point Likert scale (14, 25, 26) (Table 2). To minimize the
risk of bias, the evaluation process was conducted using
a double-blind design. The detailed workflow of this
study is shown in Fig. 1.

Table 1. The questions asked of the chatbots.

Statistical analysis

The data obtained in the study were analyzed
statistically using SPSS 25.0 software (IBM, Armonk, NY,
USA).

The Intraclass Correlation Coefficient (ICC) was
calculated to evaluate the agreement in scoring between
the two evaluators. The conformity of continuous
variables to a normal distribution was assessed using the
Shapiro-Wilk test. Descriptive statistics were stated as
mean = standard deviation (SD) values for variables with
normal distribution and as median (minimum-maximum)
values for data not showing normal distribution.

The Kruskal-Wallis test was applied to compare
more than two groups when the distribution was not
normal. When overall significance was determined after

the Kruskal-Wallis test, subgroup analyses were
performed using the Dunn-Bonferroni test.
The Spearman correlation coefficient was

calculated to examine the relationship between
accuracy and completeness. Type 1 error was accepted
at 5%, and the level of statistical significance was set at
p < 0.05.

What is ozone therapy?

What are the applications of ozone in dentistry?

In what form does ozone occur naturally?

How is ozone obtained?

What are ozone gas production systems?

What are the application methods of ozone therapy?
What are the industrial applications of ozone?

What is the mechanism of action of ozone?

0N oONU N WN =

- a0
- o

. At what concentrations is ozone used in dentistry?

NN alala ajlaalala
= O V(N o Ul hAhlWN

nitrate?

Why is anesthesia not required during ozone application in dentistry?
. What is the effect of ozone on biofilms compared to other cavity disinfectants?

. How does the application of ozone to the cavity affect the bonding of restorative materials?

. How long does the antiseptic effect of ozone last in dentistry?

. What are the contraindications for ozone use in dentistry?

. How does the application of ozone affect the surface properties of restorative materials?

. Does the use of ozone as a cavity disinfectant affect microleakage?

. What are the differences between classic caries removal and cavity preparation methods using ozone?

. How does the treatment time with ozone compare to traditional caries removal methods?

. Which is more successful in teeth with initial enamel caries: fluoride, laser, or ozone applications?

. Is ozone effective on its own in cavitated caries lesions?

. How does the effectiveness of ozonated oils and gels compare to traditional desensitizing agents such as potassium

22. What are the current limitations on the application of ozone therapy in dental practice?
23. How does the duration of ozone contact with tissues affect the rate of killing of pathogenic micro-organisms?

24. What are the side-effects of ozone?
25. How is ozone intoxication treated?
Total 25 questions
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Table 2. Evaluation dimensions and Likert scales.

Scale dimension Score Definition

The responses are not consistent with the facts, with serious inconsistencies
and missing information; poor flow and impaired integrity of meaning.

Some correct elements are present but there is missing or incomplete
information, weak and fragmented expression.

Generally understandable and partially correct; some details are missing or
unclear, incomplete integration

Mostly correct and consistent; fluent with only small deficiencies or
insignificant errors.

Completely consistent with the facts, comprehensive, fluent, and well-
organized: fully integrated information with no important errors.

The response only addresses some aspects of the question; basic elements or
important information is missing.

The response encompasses all the important components of the question and
includes the necessary information but does not provide additional context.
The response completely meets all the elements of the question and exceeds
expectations, presenting additional context or related information.

Accuracy 1= very poor
2= poor
3= moderate
4= good

5= excellent

Completeness of

information 1= incomplete

2= sufficient

3= comprehensive

L0 Twenty-five questions
/— \. g were created from the
! @ literature on ozone in

.;;:;-:3 dentistry.

()" DeepSeek-V3.2 Each question was
asked individually in

*Gemini 25Flash P English to the
chatbots.

@ ChatGPT-5

% A specialist in restorative
¥ dentistry and endodontics

é‘?‘. Q__* with 15 years of experience

‘ evaluated the responses
!! Accuracy and Completeness

(Likert Scales)

Figure 1. Study design and an overview of the workflow of the evaluation process.

2,1). The levels of inter-evaluator agreement for all the
models were found to be statistically significant (p <
0.001). The ICC was calculated to be 0.786 for ChatGPT-
The inter-evaluator agreement of the accuracy points 5 (95% Cl: 0.572-0.900, p < 0.001), 0.872 for Gemini 2.5
was evaluated using the two-way consistency type single  Flash (95% Cl: 0.732-0.942, p < 0.001), and 0.938 for
measurement Intraclass Correlation Coefficient (ICC  DeepSeek V3.2 (95% Cl: 0.866-0.972, p < 0.001). These

Results
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results demonstrated a high level of reliability between
the evaluators for all the models (Table 3).

The inter-evaluator agreement of the completeness
points was evaluated using the two-way consistency type
single measurement Intraclass Correlation Coefficient
(ICC 2,1). The ICC value was calculated as 1.000 for
ChatGPT-5, indicating an excellent level of agreement
between the evaluators. The ICC was found to be 0.780
for Gemini 2.5 Flash (95% Cl: 0.562-0.897, p < 0.001), and
0.657 for DeepSeek V3.2 (95% Cl: 0.361-0.833, p < 0.001).
These results demonstrated an excellent level of
reliability between the evaluators in respect of the
completeness points for ChatGPT-5, a high level for
Gemini 2.5 Flash, and a moderate level for DeepSeek-
V3.2 (Table 4).

The accuracy scores of the responses given by the
three Al models to the open-ended questions related to
the use of ozone in dentistry were compared, and
significant differences were observed (p < 0.001). In the
subgroup analyses, the median points of Gemini 2.5 Flash
were determined to be 4 (min-max: 2-5), which was

Table 3. Inter-evaluator agreement of the accuracy points.

statistically significantly lower than the points of 5 (min-
max: 3-5) for ChatGPT-5, and 5 (min-max:3-5) for
DeepSeek-V3.2 (p = 0.002, p > 0.001, respectively). No
significant difference was observed in the other paired
group comparisons (p > 0.05) (Table 5) (Fig. 2).

The completeness scores of the responses given by
the three Al models to the open-ended questions related
to the use of ozone in dentistry were compared, and
significant differences were observed (p = 0.004). In the
subgroup analyses, the mean points of Gemini 2.5 Flash
were determined to be 2.6 + 0.58, which was statistically
significantly lower than the mean points of 2.96 + 0.2 for
ChatGPT-5, and 2.92 + 0.28 for DeepSeek-V3.2
(p = 0.006, p = 0.021, respectively). No significant
differences were observed in the other paired group
comparisons (p > 0.05) (Table 5) (Fig. 3).

A statistically significant positive correlation was
found between the accuracy and completeness scores
(rs = 0.72; p < 0.001). These findings demonstrated that
an increase in the accuracy score was related to an
increase in the completeness score (Table 6).

ICC(2,1) 95%Cl p-value
Model
ChatGPT-5 0.786 0.572-0.900 <0.001
Gemini 2.5 Flash 0.872 0.732-0.942 <0.001
DeepSeek-V3.2 0.938 0.866-0.972 <0.001

Table 4. Inter-evaluator agreement of the completeness points.

ICC (2,1) 95%Cl p-value |
Model
ChatGPT-5 1.000 1.000-1.000 <0.001
Gemini 2.5 Flash 0.780 0.562-0.897 <0.001
DeepSeek-V3.2 0.657 0.361-0.833 <0.001

Table 5. Comparison of accuracy and completeness scores for ChatGPT-5, Gemini 2.5 Flash, and DeepSeek-V3.2.

ChatGPT-5
Mean + SD 4.64+0.57
Accuracy - -
Median (min.-max.) 5(3-5)
Mean + SD 2.96+0.2
Completeness = :
Median (min.-max.) 3(2-3)

Chatbot
Gemini 2.5 Flash DeepSeek-V3.2
3.84+0.85 4.72+0.61
<0.0012
4(2-5) 5(3-5)
2.6+0.58 2.92+0.28
0.0042
3(1-3) 3(2-3)

Data are expressed as mean + standard deviation and median (minimum: maximum) values.

a: Kruskal-Wallis test

Table 6. Spearman correlation analysis between accuracy and completeness scores for ChatGPT-5, Gemini 2.5 Flash, and

DeepSeek-V3.1.

Accuracy

Completeness
rs
p value

170

0.72
<0.001
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[l ChatGPT-5 [l Gemini 2.5 Flash [ll DeepSeek-V3.2

Figure 2. Mean accuracy scores of ChatGPT-5, Gemini 2.5
Flash, and DeepSeek-V3.2 in responding to questions related
to the use of ozone in dentistry.

Discussion

The results obtained in this study demonstrate significant
differences among the ChatGPT-5, Gemini 2.5 Flash, and
DeepSeek-V3.2 Al chatbots in terms of the accuracy and
completeness of responses produced to questions related
to knowledge of ozone in dentistry, and thus, both the
first and second null hypotheses of the study were
rejected. In terms of accuracy and completeness, the
median scores of Gemini 2.5 Flash were significantly
lower than those of ChatGPT-5 and DeepSeek-V3.2. It
was also seen that an increase in the accuracy score was
related to an increase in the completeness score.

The development of Al-based LLMs, such as
ChatGPT, Google Gemini, and the recently prominent
DeepSeek, has created an important transformation in
the field of education, primarily medical education.
Students of medicine, dentistry, and other health
sciences benefit from these systems in the learning
processes, preparation of assighments, examination
studies, and various other academic activities. This is
due to the capacity of these models to immediately
present personalized information that is research-
focused and consistent with the lesson content. As these
LLMs are trained on extensive datasets, they have high
levels of ability to analyze questions, understand, and
produce current and consistent responses (27, 28).

The current study, which evaluated the information
accuracy and completeness of responses of Al-based LLMs
in the field of dentistry, is specific research to fill a gap
in the literature. Previous studies have compared the
performances of models such as ChatGPT, Gemini, and
DeepSeek on various dentistry subjects, including fixed
prostheses, dental implantology, traumatic dental
injuries, saliva gland cancer, and pulp treatment in
immature permanent teeth, and significant findings have
been obtained related to the quality of the responses of
these models in these fields (29-33). However, there is
no study in the literature that has examined the levels of

International Dental Research
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Figure 3. Mean completeness scores of ChatGPT-5, Gemini 2.5
Flash, and DeepSeek-V3.2 in responding to questions related
to the use of ozone in dentistry.

accuracy and completeness of these models in respect of
the use of ozone in dentistry.

Thus, the current study is the first to have analyzed
the responses to questions about ozone in dentistry to
evaluate the performance of three advanced-level LLMs,
which are the most up-to-date and most frequently
encountered in the literature, namely ChatGPT-5,
Gemini 2.5 Flash, and DeepSeek-V3.2. Therefore, the
results of this study make a significant scientific and
practical contribution to both increasing the accuracy of
clinical information and to the development of LLM-
based educational and decision-making support systems.

In a study of pulp treatment in immature permanent
teeth, it was reported that in terms of accuracy and
completeness, the ChatGPT-40 and DeepSeek models
showed a better performance than the Gemini Advanced
model (31). Although the subject and the versions of the
models used were different (ie, the focus was on ozone
application and new-generation models were used), the
results of the current study showed that ChatGPT-5 and
DeepSeek-V3.2 demonstrated better performance than
Gemini 2.5 Flash in terms of both accuracy and
completeness. These findings emphasize the critical
importance of model selection of LLMs to obtain
information on subjects that include multidisciplinary
approaches, such as ozone therapy, as in this study, and
other dentistry subjects.

In a previous study that compared the performance
of five LLMs, ChatGPT 4.5, DeepSeek R1, Gemini 2.5 Pro,
Claude 3.7 Sonnet, and Microsoft Copilot, in the
treatment planning of restoration of teeth that had
undergone endodontic treatment, the highest
performance was obtained from Gemini 2.5 Pro in all
sessions, far exceeding both DeepSeek R1 and Microsoft
Copilot to a significant degree (34). In contrast to
previous findings, the accuracy and completeness scores
of DeepSeek-V3.2 in the current study were found to be
significantly higher than those of Gemini 2.5 Flash.
Although different areas of dentistry were examined
using LLMs, these findings show that not only the model
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of Al chatbots but also different versions could have a
determinant effect on the results obtained. It is thought
that updates in the knowledge base of the model
versions, algorithmic improvements, and developments
in the language processing capacity could create
differences in terms of accuracy and completeness.
Therefore, in scientific studies, including Al-based
analyses, the knowledge of the model version should be
evaluated with care, as much as the model selection. It
is of great importance that in similar studies in the
future, both the model selected and differences in the
version used are evaluated as a methodological variable
in respect of the validity and comparability of the
results.

Marcaccini et al. compared the ChatGPT, DeepSeek,
and Gemini platforms in terms of diagnosis and
treatment strategies for hand fractures. The highest
accuracy rate was obtained by ChatGPT-40 (98.28%),
followed by DeepSeek-V3 (63.79%), and the lowest
accuracy rate was shown by Gemini 1.5 (18.97%). The
researchers emphasized that these findings indicated
significant limitations, especially in terms of clinical
decision support (35). Similarly, in the current study,
Gemini 2.5 Flash showed the lowest performance.

The latest generation of LLMs has shown noteworthy
advances in the field of medicine. Comprehensive
comparative analyses of the USMLE and other
international medical qualification examinations have
shown that the GPT-4 and GPT-40 models are superior to
previous versions, such as GPT-3.5, and to alternative
LLMs that have demonstrated a significantly lower
performance (36). This trend shows that LLMs have
become increasingly more reliable in medical
specialization examinations and have reached a certain
level of success in evaluating clinical information.

In a study by Latkowska et al., the performance of
ChatGPT-5 was evaluated in the Polish endocrinology
specialization examination, and it was reported to have
passed the threshold by providing correct answers to 91
of 119 questions (76.47%) and incorrect answers to 28
(23.53%). The researchers stated that this result
indicated a notable improvement in Al technology, but it
was also emphasized that for this finding to be
confirmed, there was a need for further studies to be
conducted in different medical specialism areas and with
various test materials (37). The high accuracy rate of the
ChatGPT-5 model in the current study is consistent with
the findings of Latkowska et al., and supports that new-
generation LLMs exhibit a more consistent and reliable
performance in the evaluation of clinical information.
However, whether these successes directly reflect
clinical decision-making processes and are effective at a
similar level in real clinical scenarios should be evaluated
more comprehensively in future studies.

In the evaluation made by Barnes et al., published
in the study entitled, “Can medical students use artificial
intelligence to learn transfusion? Evaluating ChatGPT
responses to the American Society of Hematology
medical student transfusion learning objectives”, the
authors emphasized that the results were based on data
obtained from an old model, and this led to incorrect
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interpretations and a potentially invalid educational
tool. It was also stated that there was a lack of
comparison with other LLMs (eg, Claude and Gemini),
which was a significant methodological deficiency. In
more recent evaluations conducted to overcome this
limitation, analyses of Claude Opus 4 and Gemini 2.5 Pro
models were included, in addition to ChatGPT-5. The
results showed that the highest performance was
obtained from ChatGPT-5 with a mean of 3.52 points,
followed by Gemini 2.5 with 3.23 points, and Claude with
3.03 points (38). Although the current study dealt with a
different subject the use of ozone in dentistry and used
different question types, the performance of ChatGPT-5
in responding to these questions was determined to be
higher than that of Gemini 2.5 Flash. These findings
demonstrate that ChatGPT-5 can exhibit a superior
performance to that of Gemini 2.5 Flash, especially in
medicine and dentistry education and in clinical decision
support processes. However, there are insufficient
studies in the current literature that have
comprehensively compared ChatGPT-5 with other LLMs.
Therefore, further large-scale, detailed analyses
encompassing different subjects are needed.

Limitations

There were some limitations of this study to be
considered. First, the study was limited to three LLMs
(ChatGPT-5, Gemini 2.5 Flash, and DeepSeek-V3.2), and
other current models were not included in the
evaluation. A second limitation was that the evaluation
process was only conducted on responses in the English
language, and the quality of responses in other languages
may show variability. The fact that the questions were
asked in a single session and a single response was
evaluated can also be considered a limitation, as this
may not reflect differences in learning or consistency,
which could be seen in different interaction scenarios of
the models.

Conclusion

In this study, the levels of accuracy and completeness of
responses to questions about the use of ozone in
dentistry were examined through comparisons of three
LLMs. Statistically significantly higher accuracy and
completeness points were obtained from ChatGPT-5 and
DeepSeek-V3.2 than from Gemini 2.5 Flash. Despite the
high accuracy scores obtained in this study, it must not
be forgotten that Al models can sometimes produce
incorrect or incomplete information. Therefore, it is
recommended that Al-supported information systems are
not used directly in clinical decision-making processes
but as complementary tools under the supervision of a
specialist. There remains a need for further studies to
focus on increasing the diagnostic reliability and
contextual understanding capacity of Al models in
clinical areas such as dentistry.
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