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ABSTRACT 
Statement of problem. Healthcare-related information provided by artificial intelligence (AI) chatbots may pose challenges such as 
inaccuracies, lack of empathy, biases, over-reliance, limited scope, and ethical concerns.

Purpose. The purpose of this study was to evaluate and compare the validity and consistency of responses to prosthodontics-related 
frequently asked questions (FAQ) generated by 4 different chatbot systems.

Material and methods. Four prosthodontics domains were evaluated: implant, fixed prosthodontics, complete denture (CD), and 
removable partial denture (RPD). Within each domain, 10 questions were prepared by full-time prosthodontic faculty members, and 10 
questions were generated by GPT-3.5, representing its top frequently asked questions in each domain. The validity and consistency of 
responses provided by 4 chatbots: GPT-3.5, GPT-4, Gemini, and Bing were evaluated. The chi-squared test with the Yates correction was 
used to compare the validity of responses between different chatbots (α=.05). The Cronbach alpha was calculated for 3 sets of responses 
collected in the morning, afternoon, and evening to evaluate the consistency of the responses.

Results. According to the low threshold validity test, the chatbots’ answers to ChatGPT’s implant-related, ChatGPT’s RPD-related, and 
prosthodontists’ CD-related FAQs were statistically different (P<.001, P<.001, and P=.004, respectively), with Bing being the lowest. At the 
high threshold validity test, the chatbots’ answers to ChatGPT’s implant-related and RPD-related FAQs and ChatGPT’s and prosthodontists’ 
fixed prosthetics-related and CD-related FAQs were statistically different (P<.001, P<.001, P=.004, P=.002, and P=.003, respectively), with 
Bing being the lowest. Overall, all 4 chatbots demonstrated lower validity at the high threshold than the low threshold. Bing, Gemini, and 
ChatGPT-4 chatbots displayed an acceptable level of consistency, while ChatGPT-3.5 did not.

Conclusions. Currently, AI chatbots show limitations in delivering answers to patients’ prosthodontic-related FAQs with high validity and 
consistency. (J Prosthet Dent 2025;134:199-206)
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Artificial intelligence (AI) chatbots have transformed di
gital communication by offering a platform to individuals 
who seek personalized information and tailored, detailed 
responses to their specific questions.1 Large language 
models (LLMs) are a type of AI that mimics human 
language comprehension and processing.2

Virtual AI methodologies can be categorized into 2 
approaches: knowledge-based AI and data-driven AI. 
Knowledge-based AI seeks to model human expertise, 
relying on existing concepts and knowledge to develop 
problem-solving methods.3,4 Data-driven AI operates by 
training mathematical models to predict or identify pat
terns based on data interpretation.5 Through deep learning 
algorithms, chatbots can analyze vast amounts of data, 
enabling them to enhance their responses and improve 
over time, thus simulating the neural networks of the 
human brain.6–8 Various LLMs have been developed to 
generate text that closely resembles human language.9,10

Chat Generative Pretrained Transformer (ChatGPT) 
is a natural language processing model with 175 billion 
parameters that uses deep learning to generate human- 
like responses.11 OpenAI has not officially revealed the 
exact number of parameters in GPT-4, but it is widely 
believed to be considerably larger than GPT-3.5, po
tentially reaching into the hundreds of billions. This 
increase in model size has enhanced GPT-4's accuracy, 
its ability to grasp context more effectively, and its 
overall reasoning capabilities.12

More recently, Google introduced Gemini, its most ad
vanced and powerful AI system to date.13 Gemini builds on 
Google's expertise in search and language comprehension. 
It utilizes Bidirectional Encoder Representations from 
Transformers (BERT), a transformer-based model specifi
cally designed to understand the context of words within a 
sentence, to interpret language more precisely.14,15

Microsoft launched the new Bing in February 2023, 
introducing an AI-powered "copilot" with chatbot cap
abilities. This enhanced version of Bing responds to user 
queries by conducting web searches and evaluating 
content based on relevance, quality, credibility, and 
freshness, among other factors. It then delivers a sum
marized response grounded in the top search results with 
links to the original sources for further reference.16,17

These chatbots engage interactively with users. 
Initially, they receive an input prompt from the user, 
which is processed and converted into a mathematical 
representation using a deep learning model.18 The 
chatbot then predicts the most appropriate response or 
sequence of responses based on the patterns it has 
learned from its training data.18 Tools such as these can 
assist with patient education by addressing their in
quiries, thus improving patient understanding of treat
ments, potential side effects or complications, 
prognoses, and outcomes.19,20 Accurate information 
empowers patients to provide informed consent, follow 
recommended treatments, and maintain realistic ex
pectations.21,22 Conversely, LLMs are not specifically 
created to provide medical advice and may produce 
coherent responses that lack factual accuracy, known as 
"hallucinations.”23 The absence of transparency re
garding the source of information and the risk of con
fidently spreading inaccurate or misleading information 
are crucial issues that require attention.

In dentistry, the available research on AI chatbot 
performance is limited. To date, studies have explored its 
usability in generating scientific content in oral and 
maxillofacial surgery,24,25 oral medicine,26 and en
dodontics.22,27 Additionally, the ability of chatbots to 
respond to questions in board-style dental knowledge 
has been assessed.28 Freire et al29 evaluated the accuracy 
and repeatability of answers generated by one AI 
chatbot (GPT-4) to clinicians’ procedural questions 
about removable partial dentures (RPDs) and tooth- 
supported fixed dental prostheses. Chat GPT-4 showed 
limitations in delivering accurate and reliable responses 
to clinicians’ questions.29 In the clinic, patients may have 
a diverse range of prosthodontic treatment questions. 
The patient may use chatbots for the answers to their 
clinical questions. Although AI chatbots are used in 
various areas of healthcare, the authors are unaware of 
an evaluation of their performance as public information 
sources in prosthodontics. This study aimed to assess 
and compare the validity and consistency of responses 
provided by 4 chatbot systems (GPT-3.5, GPT-4, Ge
mini, and Bing) to a set of frequently asked questions 
(FAQs) from patients on the subject of prosthodontics. 
The research hypothesis was that the 4 tested artificial 
intelligence chatbots would be able to provide accurate 
and reliable answers to patients’ FAQs in prosthodon
tics. The null hypotheses were that no difference would 
be found in the accuracy and consistency of responses 
among the 4 chatbots.

MATERIAL AND METHODS

This research did not require ethical approval as human 
participants were not involved. Patient’s FAQs were 

Clinical Implications 
AI chatbots demonstrate potential as patient 
educational tools in prosthodontics, but their 
limitations in accuracy, consistency, and contextual 
understanding could lead to misinformation or 
inequitable care. The findings of the present 
research underlines the importance of clinician 
oversight to mitigate the potential risks associated 
with unverified AI-generated content.
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formulated in 4 prosthodontic domains: implants, fixed 
prosthodontics, complete dentures (CD), and RPDs. A 
total of 80 questions were collected through 2 sources. 
First, 40 patient FAQs, 10 from each domain, were se
lected from 10 full-time prosthodontists at University of 
Illinois Chicago, College of Dentistry. Secondly, GPT-3.5 
provided a list of the top 30 FAQs for each domain, from 
which 10 questions per domain were selected. 
Questions overlapping with those formulated by the 
expert prosthodontists were excluded. Finally, the top 
ChatGPT 10 FAQs were chosen after eliminating the 
overlapping content.

The list of 20 questions for each domain is shown in 
Tables 1 to 4. These questions encompass areas that 
included terminology, diagnosis, clinical details of 
treatments, postoperative care, maintenance, treatment 
outcomes and prognosis, risks and side effects, pre
vention, and alternative treatment options. Each of the 
80 questions was subsequently presented to the 4 AI 

chatbots. The main application programming interface 
(API) of each chatbot was used to simulate real-world 
interactions during this process. The following ap
proaches were used: for GPT-3.5 and GPT-4, API was 
accessed using https://chat.openai.com/, for Gemini, 
API was accessed using https:// gemini.google.com, and 
for Bing/Copilot, API was accessed using https:// 
www.bing.com. All the questions were asked on the 
same day, with a new chat initiated for each question.

Two board-certified prosthodontists (M.G., M.S.) 
evaluated and scored the answers independently using a 
5-point Likert scale. First, the evaluators scored a set of 
10 questions and were calibrated; this process was re
peated till the evaluators were calibrated to kappa of 0.8. 
Secondly, the reviewers independently evaluated all 
responses using a 5-point Likert scale. A modified ver
sion of the Global Quality Score (GQS)27,30 (Table 5) 
was applied to assign scores based on the "context" and 
"content" of the responses. Using these criteria, the 

Table 1. Patient’s dental implant-related FAQ 

ChatGPT FAQ Prosthodontists FAQ

Q1. What are dental implants? Q1. What are the advantages of dental implants?
Q2. How successful are dental implants? Q2. What are the disadvantages of dental implants?
Q3. How long do dental implants last? Q3. Is it painful during dental implant surgery?
Q4. Can dental implants be done in one day? Q4. After dental implant treatment, how should I care for it?
Q5. Are there any risks or complications with dental implants? Q5. Do I need to floss around dental implants?
Q6. What are the alternatives to dental implants? Q6. Can I eat everything with my implant crown?
Q7. Can dental implants fail? Q7. Is it better to extract my tooth and get implant?
Q8. How long is the recovery time after getting dental implants? Q8. Can I have infection around my dental implant?
Q9. What materials are used in dental implants? Q9. Do I need to get bone grafting before implant placement?
Q10. Can dental implants be placed immediately after a tooth extraction? Q10. How long should I wait till I get my implant crown?

FAQ, frequently asked questions.

Table 2. Patient’s fixed prosthodontics-related FAQ 

ChatGPT FAQ Prosthodontists FAQ

Q1. What is a dental crown? Q1. What is a temporary dental crown?
Q2. What types of dental crowns are available? Q2. Why do I need a temporary crown? What is the purpose of temporary crown?
Q3. How long does a dental crown last? Q3. Can I get root canal after the crown is made?
Q4. Are there alternatives to dental crown? Q4. My tooth has a crack, do I have to crown it?
Q5. How is a dental crown different from a veneer? Q5. Should I get teeth whitening before or after getting a new crown?
Q6. Can I eat normally with a dental crown? Q6. Can I get cavity under my crown?
Q7. How do I choose between the different types of dental crown 
materials?

Q7. Can my tooth get damaged by being crowned?

Q8. Do dental crowns feel like natural teeth? Q8. Does the crown make my tooth stronger?
Q9. What is the success rate of dental crowns? Q9. Is the crown a permanent treatment?
Q10. Can a dental crown be done in one visit? Q10. Will the color of my crown change over time?

FAQ, frequently asked questions.

Table 3. Patient’s complete denture-related FAQ 

ChatGPT FAQ Prosthodontists FAQ

Q1. What are dentures? Q1. How to clean complete dentures?
Q2. How do I get used to wearing dentures? Q2. Do I need implants if my denture is not stable?
Q3. Do dentures affect how I speak? Q3. Can I eat apple with my complete dentures?
Q4. Will dentures change how I look? Q4. Can I have the denture without covering my palate?
Q5. Can I sleep with my dentures? Q5. For my lower denture, does it have to go all the way in the back?
Q6. How long do complete dentures last? Q6. May I use denture adhesive?
Q7. Can I eat normally with dentures? Q7. How many implants do I need to get my denture stable?
Q8. How do complete dentures stay in place? Q8. Do I have to come for cleaning after I get my dentures?
Q9. Will dentures affect my taste? Q9. Can dentures be repaired?
Q10. Do I need to use denture adhesive forever? Q10. How can I get my dentures more retentive?

FAQ, frequently asked questions.
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chatbot responses were evaluated in a detailed manner, 
considering both the accuracy of the answers (context) 
and the thoroughness and precision of the information 
provided (content). This approach allowed for an as
sessment of the responses' validity. Additionally, each 
question was asked 3 times in a day (morning, after
noon, and evening) to analyze the consistency of the 
chatbots' answers.

After independently completing the scoring, the 2 
reviewers (a total of 960 answers each) compared their 
assessments and discussed any discrepancies. 
Differences were resolved through evidence-based dis
cussions focused on the context and content of the re
sponses. Ultimately, a single consolidated scoresheet 
was created for all 960 answers to be used in the sta
tistical analyses. The obtained final scores were classified 
into 2 categories: "valid" and "invalid."27 To determine 
the validity of each response (that is, the extent to which 
the responses from each chatbot accurately addressed 
the intended query), 2 different validity assessments 
were used: a low-threshold validity test and a high- 
threshold validity test. The threshold score for the low- 
threshold test was 4. A chatbot's answer was considered 
valid if all 3 responses to a question scored 4 or higher. 
Any response with a score below 4 was deemed invalid 
for that chatbot's answer. For the high-threshold test, 
the score threshold was set at 5. A chatbot's response 
was determined to be valid only if all 3 replies received a 
score of 5. If any response received a score below 5, the 
chatbot's answer was regarded as invalid.

Descriptive statistics determined the mean of ob
tained scores for the chatbot responses to FAQs within 
each domain. The chi-squared test with the Yates cor
rection was used to compare the validity of responses 

between different chatbots (α=.05). Consistency refers to 
the extent to which the chatbot generates consistent 
responses when used frequently under consistent cir
cumstances. The Cronbach alpha was calculated for 3 
sets of responses collected in the morning, afternoon, 
and evening to evaluate the consistency and thus con
sistency of the responses. The Cronbach alpha measures 
the level of consistency on a standardized scale from 0 to 
1, where 1 indicates complete consistency in responses. 
Consistency levels are classified as excellent (≥0.9), good 
(≥0.8 to <0.9), acceptable (≥0.7 to <0.8), or questionable 
(≥0.6 to <0.7).31 All statistical analyses were performed 
using a software program (IBM SPSS Statistics, v27; 
IBM Corp).

RESULTS

Table 6 displays the mean score for the responses to 
each question regarding dental implants, fixed pros
thodontics, CDs, and RPDs. Scores ranged from 3 to 5 
on dental implant-related, 3.7 to 5 on fixed prostho
dontics-related, 2 to 5 on CD-related, and 3 to 5 on 
RPD-related questions.

According to the low threshold validity test (Table 7), 
the chatbots’ answers to ChatGPT’s implant-related 
FAQs were statistically different (χ2=46.91, P<.001). All 
of ChatGPT-3.5′s (100%) answers were valid, while 
33.3% of Bing’s answers were considered valid. Chat 
GPT-3.5′s and ChatGPT-4′s valid answer rates were 
higher and statistically different from those of Bing and 
Gemini.

Low threshold test results showed that all chatbots’ 
responses to implant-related prosthodontists’ questions 

Table 4. Patient’s removable partial denture-related FAQ 

ChatGPT FAQ Prosthodontists FAQ

Q1. What is a partial denture? Q1. Are partial dentures best way to replace missing teeth?
Q2. How do partial dentures stay in place? Q2. How to remove partial dentures with clasp?
Q3. Can I eat normally with partial denture? Q3. How can I clean partial dentures?
Q4. How long do partial dentures last? Q4. Will partial denture affect my other teeth?
Q5. Do I need to remove my partial denture at night? Q5. Does partial dentures have to cover my palate?
Q6. Are there different types of partial dentures? Q6. Does partial dentures have to be metal?
Q7. Is it difficult to speak with partial dentures in? Q7. Why do you have to grind my teeth away when making partial denture?
Q8. Do I need to use denture adhesive with partial denture? Q8. Can I have a small partial denture just to cover my missing teeth, instead of a 

big metal plate?
Q9. Can I sleep with my partial dentures in? Q9. Can you make partial denture with pink color and flexible?
Q10. How does the cost of partial denture compare to other tooth 
replacement option?

Q10. Is partial denture a better option than a bridge or an implant?

FAQ, frequently asked questions.

Table 5. Five-point Likert scale - modified version of global quality score (GQS) 

Score Rating Description

5 Strongly Agree Answer correct, and content comprehensive.
4 Agree Answer correct and most of content correct, but lacks information or contains minor errors.
3 Neutral Answer somewhat correct, but details primarily incorrect, missing, or irrelevant.
2 Disagree Answer incorrect, but content includes some correct elements.
1 Strongly Disagree Answer and entire content incorrect or irrelevant.
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reached a relatively high level of validity and that no 
significant difference (χ2=.84, P=.840) was found. All 
chatbots’ responses to ChatGPT’s and prosthodontists’ 
fixed prosthodontics-related questions reached a rela
tively high level of validity, and no significant differences 
(χ2=2.03, P=.565 and χ2=2.05, P=.568, respectively) were 
found.

Based on the low threshold validity assessment, all 
chatbots’ answers to ChatGPT’s CD-related FAQ 
reached a high level of validity, and were statistically 
similar (χ2=2.41, P=.098). The chatbots’ answers to 
prosthodontists’ CD-related questions were significantly 
different (χ2=13.33, P=.004). A total of 83% of answers 
from Gemini, ChatGPT-3.5, and ChatGPT-4 were valid, 
whereas half of Bing’s answers were considered valid. 
Bing’s valid answer rates were lower and statistically 
different from those of ChatGPT-3.5, ChatGPT-4, and 
Gemini (P<.05).

In accordance with the low threshold validity, the 
chatbots’ answers to ChatGPT’s RPD-related FAQs 
were statistically different (χ2=55.44, P<.001). ChatGPT- 
3.5′s and ChatGPT-4′s answers were valid, whereas 
36.7% of Bing’s answers were considered to be invalid. 
Bing’s valid answer rates were lower and statistically 
different from those of ChatGPT-3.5, ChatGPT-4, and 
Gemini (P<.05). All chatbots’ responses to prostho
dontists’ RPD-related questions displayed a relatively 
high level of validity, but there was no significant dif
ference (χ2=2.12, P=.123).

According to the high threshold validity test results 
(Table 7), the chatbots’ answers to ChatGPT’s implant- 
related FAQ were statistically different (χ2=24.89, 
P<.001). Half of ChatGPT-3.5′s answers were valid, 
while 6.7% of Bing’s and Gemini’s answers were con
sidered valid. Chat GPT-3.5′s and ChatGPT-4′s valid 
answer rates were higher and statistically different from 
those of Bing and Gemini (P<.05). The high threshold 

validity of chatbots’ responses to implant-related pros
thodontists’ questions ranged from 43.3% to 60%, but 
there was no significant difference (χ2=1.97, P=.579).

High threshold test results showed that the chatbots’ 
answers to ChatGPT’s fixed prosthetics-related FAQs 
were statistically different (χ2=12.33, P=.004). Chat GPT- 
3.5′s and ChatGPT-4′s valid answer rates were higher 
and statistically different from those of Bing and Gemini. 
The chatbots’ answers to prosthodontists’ fixed pros
thetics-related FAQ were statistically different (χ2=14.71, 
P=.002). A total of 73.3% of ChatGPT-4′s answers were 
valid, and 35% of Bing’s answers were considered valid. 
Chat GPT-3.5′s and ChatGPT-4′s valid answer rates 
were higher and statistically different from those of Bing 
and Gemini (P<.05).

Based on the high threshold validity assessment, the 
chatbots’ answers to ChatGPT’s CD-related FAQ were 
statistically different (χ2=8.69, P=.034). A total of 60% of 
ChatGPT-4′s answers were valid, while 26.7% of Bing’s 
answers were considered valid. Chat GPT-3.5′s and 
ChatGPT-4′s valid answer rates were higher and sta
tistically different from those of Bing and Gemini 
(P<.05). The chatbots’ answers to prosthodontists’ CD- 
related FAQs were statistically different (χ2=15.67, 
P=.003). A total of 60% of ChatGPT-3.5′s answers were 
valid, while 13.3% of Bing’s answers were considered 
valid. Chat GPT-3.5′s and ChatGPT-4′s valid answer 
rates were higher and statistically different from those of 
Bing and Gemini (P<.05).

In accordance with the high threshold validity, the 
chatbots’ answers to ChatGPT’s RPD-related FAQs 
were statistically different (χ2=22.39, P<.001). A total of 
66.7% of ChatGPT-3.5′s answers were valid, while 10% 
of Bing’s answers were considered valid. Bing’s valid 
answer rates were lower and statistically different from 
those of ChatGPT-3.5, ChatGPT-4, and Gemini (P<.05). 
The high threshold validity of chatbots’ responses to 

Table 7. Different chatbots’ valid response rate percentages (%). Low threshold (LT), High threshold (HT). Similar superscript letters indicate no 
statistically significant difference between columns (P>.05) 

Topic Validity Test Chatbots’ Valid Response Rates (%)

Bing Gemini GPT-3.5 GPT-4

ChatGPT’s Implant-Related FAQ LT 33.3a 53.3a 100b 96.7b

HT 6.7a 6.7a 50b 43b

Prosthodontists’ Implant-Related FAQ LT 83.3a 86.7a 90a 90a

HT 46.7a 53.3a 43.3a 60a

ChatGPT’s Fixed Prosthesis-Related FAQ LT 96.7a 100a 96.7a 100a

HT 43.3a 46.7a 70.0b 86.7b

Prosthodontists’Fixed Prosthesis-Related FAQ LT 96.7a 96.7a 100a 100a

HT 35a 50a 70b 73.3b

ChatGPT’s CD-Related FAQ LT 83.3a 86.7a 100a 93.3a

HT 26.7a 40a 56.7b 60b

Prosthodontists’ CD-Related FAQ LT 50a 83.3b 83.3b 83.3b

HT 13.3a 33.3a 60b 53.3b

ChatGPT’s RPD-Related FAQ LT 36.7a 90b 100b 100b

HT 10a 50b 66.7b 56.7b

Prosthodontists’ RPD-Related FAQ LT 86.7a 96.7a 100a 100a

HT 43.7a 56.7a 60a 60a

CD, complete denture; FAQ, frequently asked questions; RPD, removable partial denture.
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prosthodontists’ RPD-related questions ranged from 
43.7% to 60%, and there was no statistically significant 
difference (χ2=4.55, P=.208).

According to the results of the consistency assess
ment, Gemini, ChatGPT-4, and Bing showed acceptable 
consistency (Cronbach alpha of.798,.718, and.707 re
spectively). However, ChatGPT-3.5 displayed question
able consistency (Cronbach alpha of.646).

DISCUSSION

The purpose of this study was to evaluate the validity 
and consistency of AI chatbots in responding to patients’ 
FAQs in prosthodontics; the null hypotheses that no 
difference would be found in the accuracy and con
sistency of responses among the 4 chatbots were re
jected for both validity and consistency. This study’s 
findings revealed both strengths and limitations across 
these models, particularly regarding accuracy, con
sistency, and patient education.

AI chatbots, particularly large language models, are 
reshaping digital communication and patient interaction 
by delivering responses tailored using advanced data- 
driven methodologies.6,7 The data used to train these AI 
models varies, which can account for the differences in 
their responses. These variations can result in differing 
narratives when the chatbots generate human-like re
sponses.32,33 Notably, Bing was unique in providing 
reference links, thus allowing users to verify the in
formation source.16,17 This feature aligns with the im
portance of transparency in healthcare communication, 
as verifiable sources enhance credibility and support 
informed patient decision-making.1,21 However, despite 
its transparency, Bing showed some limitations in deli
vering clinically accurate information when compared 
with ChatGPT-4, which performed better in high-va
lidity response assessments.

Gemini’s use of images presented a novel approach 
to assisting patient comprehension by providing visual 
explanations for complex prosthodontic terms,13

aligning with studies that emphasize the value of visual 
aids in healthcare education.5 However, Gemini’s re
sponse accuracy varied, especially in clinically nuanced 
questions, indicating the need for more contextually 
relevant responses to complement visual aids.22 Features 
like Bing’s reference links16,17 and Gemini’s visual aids13

may enhance patient education, yet inconsistencies in 
clinical accuracy underscore the necessity for profes
sional oversight.27,33 ChatGPT-3.5 provided accurate but 
often overly verbose responses, which may overwhelm 
patients. AI “hallucinations” remain a concern, em
phasizing the need for clinician oversight.20,28

Over time the chatbot’s accuracy may improve, re
main stable, or detoriate.11 In the present study, the 

consistency assessment indicated that the Gemini, 
ChatGPT-4, and Bing chatbots achieved acceptable 
consistency levels, whereas ChatGPT-3.5 did not. De
spite acceptable consistency in the answers across re
peated questions, variations were observed. However, 
the core information provided remained largely con
sistent. This consistency aligned with findings from 
other studies reporting that AI-generated responses can 
differ in expression while maintaining factual accuracy.2

Given this, minor variability in chatbot outputs may not 
necessarily impact clinical applicability, provided the 
essential content remains intact and accurate.27

Overall, ChatGPT-4 demonstrated both the highest 
accuracy and acceptable consistency. However, response 
validity ranged from 43% to 86.7% under high- 
threshold and 83.3% to100% under low-threshold va
lidity. Bing’s responses were generally lower in accuracy 
and ChatGPT-3.5 and Gemini performed moderately 
well but often lacked the depth observed in ChatGPT-4. 
While AI chatbots, particularly GPT-4, demonstrate 
potential as patient educational tools in prosthodontics, 
the effective deployment of chatbots in patient educa
tion and clinical applications requires both accuracy for 
evidence-based information and consistency to maintain 
reliability.27,29

Limitations of the current study included lack of 
generalizability across a diverse patient population, 
biases in training data, and subjective evaluation 
methods with a limited number of reviewers. As pros
thodontics knowledge evolves, chatbot responses may 
not consistently align with current clinical guidelines. 
Future research should incorporate diverse expert pa
nels, real-world testing, and error analysis to enhance 
chatbot efficacy. Integrating AI tools into clinician 
feedback mechanisms could further improve their utility 
as supplementary resources in patient care.11,29

CONCLUSIONS

Based on the findings of this study, the following con
clusions were drawn: 

1. At the low threshold, Bing showed the lowest va
lidity in ChatGPT’s implant-related, RPD-related, 
and prosthodontists’ CD-related questions. All 
other chatbots’ responses to all questions demon
strated a high level of validity.

2. At the high threshold, all 4 chatbots exhibited a 
lower overall validity compared with the low 
threshold. ChatGPT-3.5 and 4 showed a higher 
level of validity compared with Bing and Gemini, 
with Gemini performing better than Bing.

3. Gemini, ChatGPT-4, and Bing chatbots displayed an 
acceptable level of reliability, whereas ChatGPT-3.5 
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did not. Among the 4 chatbots, Gemini had the 
highest overall consistency.

4. Currently, chatbots have limitations in providing 
accurate and consistent responses regarding pros
thodontics-related FAQs.
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