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Is Chatgpt a Reliable Tool For Prosthetic Dentistry?

Protetik Dis Hekimliginde Chatgpt Giivenilir Bir Ara¢ Midir?

Ilknur USTA KUTLU', Arzu YILDIRIM?, Isil SARIKAYA?

ABSTRACT

This study aims to evaluate the information
accuracy and reliability of ChatGPT's answers to
frequently asked questions about prosthetic dentistry by
patients and prosthodontists. A total of 40 questions (20
patient-level and 20 professional-level) were submitted
to ChatGPT-based two academic prosthodontists and
two clinical prosthodontists using a 5-point Likert scale
(1 = very poor to 5 = very good). Inter-rater agreement
was assessed using Fleiss’s and Cohen’s Kappa
statistics. Differences between evaluator groups and
question types were analyzed using Mann—Whitney U
and Wilcoxon signed-rank tests. According to the mean
score of all specialists, the responses to patient-level
questions were significantly higher than the responses
to professional-level questions (p<0.001).There was no
significant difference p>0.05 between academics and
clinicians in terms of patient-level questions. For
professional-level questions, the mean scores evaluated
by academics were significantly higher than those of
clinicians. (p<0.01). ChatGPT indicates promising
reliability in answering common patient researches and
prosthodontics questions. However, for advanced
clinical questions, its performance is limited and should
be supplemented by expert consultation. ChatGPT can
be a useful tool for patient guidance but is not yet a
substitute for professional expertise in prosthodontics.
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Bu calismanin amaci, hastalar ve protez uzmanlari
tarafindan protez dis hekimligi hakkinda sikca sorulan
sorulara  ChatGPT'nin verdigi yanitlarin  bilgi
dogrulugunu ve giivenilirligini degerlendirmektir.
ChatGPT-3.5'e toplam 40 soru (20 hasta-seviyesi ve 20
profesyonel soru) yoneltilmistir.  Yanitlar, iki
akademisyen protetik dis tedavisi uzmami ve iki
klinisyen protetik dis tedavisi uzmani tarafindan 5
puanlt Likert 6lgegi (1 = ¢ok koti - 5 = ¢ok iyi)
kullanilarak  bagimsiz olarak degerlendirilmistir.
Degerlendiriciler arast uyum, Fleiss ve Cohen Kappa
istatistikleri kullanilarak degerlendirilmistir.
Degerlendirici gruplart ve soru tipleri arasindaki
farklar, Mann-Whitney U ve Wilcoxon isaretli sira
testleri kullanilarak analiz edilmistir. Tiim uzmanlarin
ortalama puanlarina goére, hasta sorularna verilen
yanitlar, profesyonel sorularmna verilen yanitlardan
anlamli derecede yiiksekti (p<0.001). Hasta odakli
sorular agisindan akademisyenler ve klinisyenler
arasinda anlamli bir fark yoktu (p>0.05). Profesyonel
sorularda, akademisyenler tarafindan degerlendirilen
ortalama puanlar, klinisyenlerin puanlarindan anlamli
derecede yiiksekti (p<0.01). ChatGPT, yaygin hasta
arastirmalart ve protetik dis hekimligi sorularini
yanitlamada  umut  verici  bir  gilivenilirlik
gostermektedir. Ancak, ileri diizey klinik sorular igin
performanst sinirhidir ve uzman konsiiltasyonu ile
desteklenmelidir. ChatGPT, hasta egitimi i¢in faydal
bir arag olabilir, ancak heniiz protez dis hekimliginde
profesyonel uzmanligin yerini tutamaz.

Anahtar Kelimeler: ChatGPT, Giivenilirlik, Protez
Dis Hekimligi, Yapay zeka.

* ChatGPT shows higher reliability for patient-level prosthodontic queries.
* Professional-level answers demonstrate limited accuracy and consistency.
* Evaluations may differ between academic and clinical prosthodontists.

The study was presented as an oral presentation at the 48th Annual European Prosthodontic Association (EPA) Congress / 27th Scientific TPID
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INTRODUCTION

Artificial  intelligence  (AI)-powered
chatbots are conversational systems that
interact with users through written, spoken, or
visual modalities, providing human-like
communication (1). In recent years, advances
in natural language processing (NLP) have
enabled large language models (LLMs) to be
effectively utilized in healthcare domains
such as information access, patient education,
and clinical decision support system (2-4). In
this context, ChatGPT, developed by OpenAl,
has attracted attention for its ability to
generate rapid, meaningful, and contextually
appropriate responses to natural language
queries (5-7). Al has the potential to analyze
vast amounts of data, thereby offering more
efficient and effective treatments, while
providing a promising future in fields such as
diagnosis, treatment planning, and student
education (8). Moreover, it has been reported
to assist clinicians by providing more
predictable  diagnostic and therapeutic
outcomes (9). ChatGPT and similar Al tools
are also gaining increasing interest in dentistry
(8,10-12). They have been applied across
multiple specialties, including prosthodontics
(1,11), 1implantology (13-15), oral and
maxillofacial surgery (16), periodontology
(17), pediatric dentistry (18), restorative
dentistry (19), endodontics (8,20), oral
radiology (21,22), and orthodontics (7). These
systems are reported to provide general
information about treatments, answer patient
queries, support clinical decision-making, and
facilitate educational processes (4,6,15,23).
With the increasing use of chatbots in
healthcare, the accuracy and reliability of
responses generated by large language models
such as ChatGPT to patient-level questions
have become a critical area of research (24).

Despite their widespread use in healthcare,
the performance of ChatGPT in different
fields of dentistry varies considerably across
the literature. Several studies have suggested
that the model performs better in patient-level
questions but tends to lack depth or precision
when addressing technical or professional
queries (16,3) and reported low accuracy rates
for responses regarding fixed and removable

prostheses.  Similarly, Sadowsky (25)
highlighted ChatGPT’s inconsistencies in
scientific content generation, including
unreliable referencing and factual
inaccuracies. On the other hand, favorable
outcomes have been reported for patient
communication and education. Esmailpour et
al. (5) emphasized that ChatGPT provided
highly readable responses to frequently asked
patient questions regarding dental prostheses,
with good inter-rater agreement. Likewise,
Praveen et al. (6) found that ChatGPT’s
responses to public health—related oral health
questions were informative, clear, and
associated with strong agreement among
evaluators. These findings support the
potential of ChatGPT as a patient-level
educational tool.

Conversely, the accuracy and reliability of
responses to technical and academic-level
questions remain unclear. Previous studies
have reported limited wvalidity (15) and
underperformance in prosthodontics
examinations, particularly in case-based
scenarios (26). Variations in the findings of
existing studies in this field underscore the
necessity for additional investigations.

Moreover, evaluator agreement has rarely
been addressed or thoroughly reported in the
literature. A considerable proportion of
existing research has been conducted
exclusively with examination-type questions
or limited to patient perspectives. For
example, Tosun and Yilmaz (26) focused
solely on DUS (Dental Specialty Exam)
questions to evaluate Al systems. Although
Praveen et al. (6) included independent
assessments by public health dentistry
specialists, studies assessing multi-rater
agreement at the professional level remain
scarce. These limitations underscore the need
for more comprehensive investigations
evaluating ChatGPT’s knowledge generation
capacity, clarity, adequacy, and reliability in
healthcare contexts.

Therefore, the present study aimed to
comprehensively assess the information
quality of responses generated by ChatGPT-
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3.5 in the field of prosthodontics for both
patient- and professional-level queries. In
addition, the study sought to compare the
ratings provided by academicians and
clinicians, while also analyzing inter-rater
agreement to gain further insights into the
consistency and reliability of the model’s
outputs.

The null hypothesis of the study was that
ChatGPT-3.5 responses would be generally

informative and acceptable for use, with
patient-level queries expected to receive
higher scores than professional-level ones.

Furthermore, it was anticipated that
clinicians would rate the model’s responses
more favorably compared to academicians,
reflecting potential differences in evaluation
perspectives.

MATERIALS AND METHODS

Study Design and Ethical Considerations

This research was designed as a
descriptive, cross-sectional study. Since only
publicly available digital data were used and
no biological material or personal data were
collected from individuals, approval from an
institutional ethics committee was not
required. The study was conducted in
accordance with the ethical principles of the
Declaration of Helsinki.

Question Development and Data Collection

The reliability of information generated by
the Al-based language model ChatGPT-3.5
(OpenAl, 2022) was evaluated specifically
within the scope of prosthodontics, a specialty
where  accurate and  evidence-based
knowledge is critical for both patient care and
clinical decision-making. For this purpose, a
total of 40 questions were prepared, consisting
of 20 patient-level questions that reflected
common concerns of individuals seeking
dental treatment and 20 professional-level
questions designed to address technical and
clinical issues relevant to prosthodontists.

Patient-level questions were compiled
from a variety of sources, including online
patient information platforms, health-related
websites, and commonly observed user search
trends, in order to reflect real concerns
frequently encountered in everyday practice
(27,28,29,30). Professional-level questions,
on the other hand, were formulated based on
clinical practice experience and domain
expertise, ensuring that they addressed issues
relevant to decision-making and technical
knowledge. None of the questions were
categorized under specific subtopics, as the

intention was to design them in an open-ended
and content-focused manner, allowing for
broader evaluation of the responses.

Data were collected on April 29, 2025,
using a newly created ChatGPT account
accessed via https://chat.openai.com. Prior to
data collection, cookies and browsing history
were cleared, and a new chat window was
opened for each question. Only the first
response generated by ChatGPT was included
in the analysis; no additional responses were
requested.

Evaluation Process

ChatGPT responses were independently
evaluated by four experienced prosthodontists
(two academicians and two clinicians), who
were blinded to each other’s scores to prevent
assessment bias. Each response was rated
using a S5-point Likert scale, based on
accuracy, adequacy, and clinical relevance:

1- Very poor: The response is
scientifically incorrect or misleading.

2- Poor: The response includes relevant
content but contains major inaccuracies
or lacks essential detail.

3- Acceptable: The response is partially
correct but incomplete or lacks
sufficient explanation.

4- Good: The response is accurate and
mostly  complete, with  minor
deficiencies.

5- Very good: The response is
comprehensive, scientifically accurate,
and clinically relevant.
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Statistical Analysis

Data analysis was performed using IBM
SPSS Statistics 22 (IBM Corporation, USA),
which allowed for both descriptive and
inferential statistical evaluations. Descriptive
statistics included the calculation of mean,
standard deviation, median, minimum, and
maximum values to summarize the
distribution of the data. Inter-rater agreement
across all evaluators was analyzed using
Fleiss’s Kappa, providing an overall measure
of consistency, whereas pairwise agreement
between academicians and clinicians was
specifically assessed using Cohen’s Kappa.
For comparisons between groups, the non-
parametric Mann—Whitney U test was

employed, as the data did not meet the
assumptions of normal distribution. A
significance level of p<0.05 was considered
statistically meaningful.

The strength of inter-rater agreement was
interpreted according to the commonly
accepted classification of Cohen’s Kappa
values: (31)

< 0.20 = very poor/minimal agreement,
0.21-0.40 = weak agreement,

0.41-0.60 = moderate agreement,
0.61-0.80 = good agreement, and
0.81-1.00 = very good/excellent agreement

RESULTS

A total of 40 ChatGPT-generated
responses, comprising 20 patient-level and 20
professional-level queries, were subjected to
independent evaluation by four
prosthodontists, including two academicians
and two practicing clinicians. Each response
was rated using a standardized 5-point Likert
scale, with the evaluation criteria focusing
primarily on the accuracy of the information
provided and the adequacy of the content in
addressing the query.

When all responses were analyzed
regardless of question type or evaluator, the
overall mean score was 3.92, indicating that
the model generally delivered good-level
information. Considering question types
separately, the mean score assigned to patient-
level questions (4.34 + 0.71) was significantly
higher than that of professional-level
questions (3.50 £ 1.15) (p<0.001) (Table 1).
ChatGPT performs better in patient
information delivery.

Table 1. Comparison of Mean Scores Given by All Raters for Patient level and Professional level Queries

Patient level queries

Professional level queries

Mean Stan.d a.rd Median Minimum Maximum Mean Stan.d a.rd Median Minimum  Maximum
Deviation Deviation
Score 4.34 71 4.00 3.00 3.50 1.15 4.00 1.00 5.00

Sig. P

<0.001*

(Mann—Whitney U test results; n=20 N=160)

When evaluator groups (academicians vs.
clinicians) were compared independent of
question type, academicians had a mean score
of 4.07 + 0.96, whereas clinicians had 3.76 +
1.09 (p>0.05) (Table 2). When the question
types are taken into  consideration,
academicians scored patient questions with a
mean of 4.33 £ 0.66 and professional
questions with 3.83 + 1.15. Clinicians scored

patient questions with a mean of 4.35 + 0.77
but professional questions significantly lower
at 3.18 = 1.06 (Table 2). Thus, while no
difference was observed between groups in
patient-level questions (p>0.05) academicians
rated professional-level responses
significantly higher than clinicians did
(p<0.05). Clinicians evaluated ChatGPT more
critically in professional contexts.
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Table 2. Comparison of Mean Scores Given by Academicians and Clinicians for Patient level and Professional

level Queries

Academician Clinician
Mean Star?dz%rd Median  Minimum Maximum Mean Stan.d a.rd Median  Minimum Maximum p
Deviation Deviation
Patient
Level 4.33 .66 4.00 3.00 5.00 4.35 77 5.00 3.00 5.00 0.876
queries
Professional
level queries 3.83 1.15 4.00 1.00 5.00 3.18 1.06 3.00 1.00 5.00  0.010*
Overall
4.07 .96 4.00 1.00 5.00 3.76 1.09 4.00 1.00 5.00 0.057

queries

(Mann—Whitney U test results; n=20 N=160)

Kappa statistics revealed that inter-rater
agreement for patient-level questions was
minimal among academicians (Cohen’s
Kappa = 0.209; Table 3), weak among
clinicians (Cohen’s Kappa = 0.365; Table 3),
and weak overall among all evaluators
(Fleiss’s Kappa = 0.229). For professional-

level questions, there was no agreement
between academicians (Cohen’s Kappa =
0.064; Table 4), minimal agreement among
clinicians (Cohen’s Kappa = 0.192; Table 4),
and weak agreement across all evaluators
(Fleiss’s Kappa = 0.171; Table 5).

Table 3. Intra-rater Kappa Agreement: Academicians versus Clinicians (Patient level Queries)

Academician Clinician
Value Asymptotic ~Approximate Approximate Value Asymptotic Approximate Approximate
Standard T Significance Standard T Significance
Error? Error®
Measure of 209 .160 1.420 156 .365 .150 2.456 .014
Agreement
Kappa
N of Valid Cases 20 20

(Kappa agreement interpretation: <0.20 = very poor/minimal agreement; 0.21-0.40 = weak agreement; 0.41-0.60 = moderate agreement; 0.61—

0.80 = good agreement, 0.81—1.00 = very good/excellent agreement.)

DISCUSSION

The rapid advancement of artificial
intelligence (AI) technologies, particularly
those based on large language models, has
opened new opportunities in healthcare for
information access, patient communication,
and clinical support applications (21,32).
Tools such as ChatGPT are increasingly being
recognized as practical, fast, and accessible
sources of information for both healthcare
professionals and patients (12,21,33). In this
context, the present study evaluated the
information quality of ChatGPT-3.5’s
responses to both patient-level and
professional-level questions in
prosthodontics. The results revealed that
patient-level responses were rated
significantly higher than professional-level
responses. Although no difference was

observed between evaluator groups when
question type was disregarded, academicians
tended to assign higher scores to professional-
level responses compared to clinicians.
Therefore, the hypothesis of the study was
partially rejected.

There are notable differences in how
ChatGPT has been evaluated in the literature.
Some studies have focused solely on accuracy
rates (2) whereas others have assessed
responses exclusively from the patient’s
perspective (5). By contrast, the present study
encompassed both patient and professional-
level questions, included evaluators with
different levels of expertise, and provided a
bidirectional analysis.
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Our findings are consistent with those
reported in previous research. Balel (16)
demonstrated that ChatGPT’s responses to
patient-level  questions in oral and
maxillofacial surgery were significantly
higher rated than technical ones. Similarly,
Bayraktar et al. (18) reported that responses
directed to children and their parents received
higher scores compared to academic
questions. Likewise, in another study
evaluating chatbot responses regarding the
All-on-Four implant concept, patient-level
responses were rated significantly higher than
dentist-centered responses (13). The higher
ratings and stronger inter-rater agreement
observed for patient-level questions suggest
that ChatGPT performs better in the context of
patient communication. This observation
aligns with Esmailpour et al. (5), who found
that ChatGPT’s answers to frequently asked
prosthodontics-related patient questions were
largely accurate and informative.
Additionally, Praveen et al. (6) reported that
ChatGPT’s responses to public health-related
oral  health  questions were clear,
understandable, and satisfactory in terms of
content, with strong inter-rater agreement.
Similarly, in the present study, patient-
centered responses achieved higher scores and
demonstrated stronger evaluator consistency.

While this pattern aligns with existing
literature, the lower scores for professional-
level responses require interpretation. Expert
prosthodontic questions demand precise
terminology, evidence-based justification,

and reference to clinical protocols. However,
ChatGPT-3.5 often provides generalized
statements without citing sources or detailing
procedural nuances. This simplification of
complex concepts likely reduced perceived
reliability among evaluators, particularly
academicians. In contrast, patient-level
queries primarily require clear and accessible
communication.

In line with previous literature, these
findings reinforce the idea that Al-powered
chatbots should be regarded primarily as
supportive tools in healthcare, requiring
human oversight in domains that demand
specialized expertise (34,35). The
development of “ChatGPT-Academic” or
similar systems, integrated with scientific
databases and capable of source verification,
is therefore recommended.

Interestingly, although no  overall
difference was observed between evaluator
groups, academicians assigned higher scores
to professional-level responses compared to
clinicians. The inter-rater agreement data
support this finding. According to Kappa
values, clinicians demonstrated greater
consistency than academicians in evaluating
both patient and professional-level responses.
The unexpectedly higher ratings given by
academicians for professional-level responses
may be explained by the lower consistency
observed among academicians themselves
compared to clinicians (Cohen’s Kappa
0.064-0.192; Table 4).

Table 4. Intra-rater Kappa Agreement: Academicians versus Clinicians (Professional level Questions)

Academician Clinician
Value Asymptotic ~ Approximate Approximate Value Asymptotic Approximate Approximate

Standard TP Significance Standard T® Significance
Error® Error®

Measure of .064 133 .548 583 192 127 1.642 .101

Agreement

Kappa

N of Valid 20 20

Cases

(Kappa agreement interpretation: <0.20 = very poor/minimal agreement; 0.21-0.40 = weak agreement; 0.41—-0.60 = moderate agreement; 0.61—

0.80 = good agreement; 0.81—1.00 = very good/excellent agreement.)

Moreover, for professional questions,
Fleiss’s Kappa across all evaluators was only
0.171, indicating very low agreement (Table
5). These results highlight that subjective
judgments play a significant role in evaluating

ChatGPT’s responses, leading to considerable
variability = among  evaluators. This
underscores the need for future studies to
include larger numbers of evaluators in order
to achieve more reliable assessments
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Table 5. Fleiss’ Kappa Agreement of All Raters for Patient level Questions and Professional level Questions

Professional level queries
Asymptotic

Patient level queries
Asymptotic

Asymptotic 95%
Confidence Interval

Asymptotic 95%
Confidence Interval

Kappa  Standard z Sig. Lower Upper  Kappa Standard z Sig. Lower  Upper
Error Bound  Bound Error Bound  Bound
Overall 229 .070 3.279 .001 .092 366 171 .050 3.403 .001 .073 270
Agreement

(Kappa agreement interpretation: <0.20 = very poor/minimal agreement; 0.21-0.40 = weak agreement; 0.41-0.60 = moderate agreement; 0.61—
0.80 = good agreement; 0.81—1.00 = very good/excellent agreement.)

Freire et al. (3) reported that, despite being
a newer version, ChatGPT-4 achieved only a
25.6% accuracy rate in prosthodontics-related
questions. Similarly, Dashti et al. (2) found
that GPT-3.5 achieved 57.9% accuracy in
U.S. prosthodontics board examinations,
while GPT-4 reached 73.6%; however, even
GPT-4 achieved only a modest inter-rater
Kappa value of 0.39. In academic contexts,
not only accuracy but also reliability and
reproducibility are of great importance.
Sadowsky (25) raised concerns about
ChatGPT’s reliability in academic content
generation, citing issues such as reference
fabrication, lack of source attribution, and
content inconsistency. Collectively, these
findings indicate that even advanced versions
of ChatGPT face notable limitations in terms
of information integrity and reliability.
Despite these shortcomings, the present study
employed ChatGPT-3.5, as it remains a more
accessible and freely available option for
users.

Several limitations of the present study
should be acknowledged. ChatGPT-3.5 does
not provide references for its responses, and
the accuracy of its content was not
independently verified. Furthermore,
evaluations were based solely on written text
and did not assess the applicability of
responses in clinical practice. The focus on a
single Al model without comparison to other
systems, the subjective nature of evaluator
scoring, and the potential lag behind rapidly
evolving Al technology all represent
additional limitations.

Future research should evaluate Al
systems' applicability in medical and dental
contexts using larger and more diverse
datasets, advanced model versions, and
standardized multicenter question sets.
Verification of sources for content validity,
assessment of impacts across different patient
populations, and domain-specific evaluations
will also be essential to ensure more

CONCLUSION AND RECOMMENDATIONS

Based on the results of the present study, in
which patient-level questions were rated
higher than professional-level questions, it
can be concluded that ChatGPT-3.5 performs
better in patient education and
communication, while remaining limited in
technical and Professional domains. Although

comprehensive and robust conclusions
(17,36).

inter-rater agreement among evaluators
influenced the data, the evaluator’s

background—whether  academician  or
clinician prosthodontist—did not have a
statistically ~ significant effect on the
evaluation scores.
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