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ABSTRACT 
Objective: This study aimed to evaluate and compare the accuracy and effectiveness of ChatGPT and Gemini in 
responding to frequently asked orthodontic questions.  
Methods: Ten experienced orthodontists assessed the responses of ChatGPT and Gemini to a standardized set of patient 
questions using a five-point modified Likert scale. Data were statistically analyzed using non-parametric tests due to non-
normal distribution.  
Results: Both chatbots generally provided satisfactory responses, with ChatGPT achieving a  
slightly higher average accuracy score (1.53 ± 0.47) compared to Gemini (1.59 ± 0.52), though the difference was not 
statistically significant. ChatGPT’s most accurate answer was to the question about the advantages of braces vs. 
Invisalign, while Gemini performed best on dietary recommendations for patients with braces.  
Conclusion: ChatGPT and Gemini demonstrated similar performance in addressing patient queries in orthodontics, 
suggesting that both can serve as supplementary virtual assistants in clinical settings. While their responses are mostly 
accurate, clinicians should remain aware of the limitations and potential for misinformation. Continued refinement and 
integration of feedback mechanisms are essential to enhance their utility in orthodontic care.  
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INTRODUCTION 
Artificial intelligence (AI) has rapidly expanded its role 
and importance across various industries, including 
dentistry. Its recent integration into dental practice has 
led to noteworthy progress. AI is proving to be a 
powerful tool for interpreting clinical dental data. 
Innovations in machine learning and deep learning have 
revolutionized how information is retrieved and 
communicated, particularly in healthcare.1  
 These technological advancements have led to the 
creation of AI-driven chatbots specifically designed for 
medical use. In contrast to traditional search engines that 
provide broad information, AI-powered chatbots offer 
more user-friendly interactions by presenting details in a 
conversational manner. This approach helps patients and 
their families better grasp complex healthcare concepts. 
Additionally, these models not only convey known 

information but also generate insightful questions and 
offer reliable references.2  
On November 30, 2022, OpenAI introduced ChatGPT to 
the public via a free online platform accessible to anyone 
with a registered account. ChatGPT is a large language 
model powered by artificial intelligence, trained on an 
extensive dataset that spans a wide array of subjects, 
including medical literature. When users ask questions, it 
generates clear, conversational, and seemingly well-
informed responses that are easy to comprehend.3  

Formerly known as Google Bard, Gemini is an artificial 
intelligence chatbot developed by Google in 2021, ongoing 
research and development hold significant promise for 
responsible and ethical applications of these technologies to 
improve healthcare delivery and patient outcomes.  
Although a study evaluating ChatGPT's reliability in 
delivering medical information recognized the potential 
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of such chatbots to benefit both patients and healthcare 
professionals, it also pointed out the limitations that need 
to be addressed before widespread adoption. The main 
concern is the generation of inaccurate information 
("hallucinations") which can be dangerous. The solution 
involves international standards, fact-checking 
procedures, and user education about these risks.3  
Given the broad range of treatment options in 
orthodontics, it is essential to evaluate whether AI-based 
chatbots like ChatGPT and Gemini can provide accurate 
and reliable answers to domain-specific questions. If 
research demonstrates that these generative AI tools 
consistently offer trustworthy and timely responses to 
frequently asked questions, they could become valuable 
virtual assistants for general dentists, supporting clinical 
decision-making and increasing efficiency in orthodontic 
care.  

Previous studies were done wherein the responses 
generated by the chatbots regarding endodontics 
treatment and orthognathic surgeries were done, but none 
of the studies were done regarding orthodontics until this 
study was started.  Hence in this study, we will assess and 
compare the responses generated by the two AI-based 
chatbots i.e. ChatGPT and Gemini, to some commonly 
asked questions regarding orthodontic treatment.  

MATERIALS AND METHODS  

Ten orthodontists used a standardized set of questions 
(Table 1) to evaluate the performance of the two most 
widely used AI chatbots: ChatGPT and Gemini. Each 
orthodontist had a minimum 2years of work experience. 
The orthodontists were instructed to open the AI chatbots 
i.e., ChatGPT and Gemini on their devices. Then to type 
and ask the questions mentioned one at a time, each 
response generated by the chatbot was rated as per the 
Fivepoint modified Likert scale provided.   

 Each participant was given the worksheet, providing the 
instructions scoring scale and the questions to be 
searched and scored. Five-point modified Likert scale: 1 
responded with adequate information; 2 responded but 
did not provide adequate information; 3 did not directly 
answer the question, but provided a list of accurate 
websites that address the question; 4 did not directly 
answer the question, but provided a list of inaccurate 
websites that address the question; 5 did not know the 
response to the question.   

  

STATISTICAL ANALYSIS  

Data was tabulated in MS Excel software and analyzed 
using SPSS v23 software. The validity of the 
questionnaire was tested by Pearson’s correlation and 
reliability by Cronbach’s Alpha. The level of 
significance was kept at 5%. Data was subjected to 
normality testing using the Shapiro-Wilk test. Results 
showed that data did not follow the normal distribution. 

Therefore, non-parametric tests were applied. The 
distribution of the responses in the ChatGPT group in the 
Gemini group was presented using frequency and 
percentage. Intergroup comparison of the mean scores 
per question among two groups was done using Mann-
Whitney test.  

RESULTS  

The aim of the study was to assess the usefulness and 
effectiveness of AI-based chatbots, specifically ChatGPT 
and Gemini, in responding to commonly asked patient 
questions in orthodontic practices.  

Figure1 presents the distribution of responses to the 
individual questions in the ChatGPT group. The best 
response generated by ChatGPT was for the question, 
“What is the advantage of braces vs. Invisalign?” as it 
got score of 1 by all the 10 participants.  

Figure 2 displays the distribution of responses to the 
individual questions in the Gemini group. “What should 
I eat with braces?” got the best scores, i.e. 1 by 9 
investigators. Meanwhile “Do braces hurt?”, got the 
worst score of 5 by 5 analyst.   

Figure 3 presents the descriptive statistical comparison 
of mean score of the responses per questions among two 
groups. For each question assessed, there was a non-
significant difference in the mean scores of the two 
groups (ChatGPT & Gemini).  

Table 2 presents the descriptive statistical comparison of 
combined mean score of the responses among two 
groups. The combined mean for ChatGPT was 1.53+0.47 
and for Gemini, it was 1.59+0.52. There was a non-
significant difference in the combined mean score of the 
two groups (ChatGPT & Gemini).  

The accuracy of the generated answers was assessed in 
the table 3. The accuracy of the responses for each 
method was determined by summing all the correct 
responses for each question and then obtaining the 
average percentage of correct responses. Although the 
mean percentage accuracy was greater for ChatGPT, 
there was a non-significant difference in the accuracy of 
the two groups. 

  

DISCUSSION  

Artificial Intelligence, a field within computer science, 
focuses on creating systems that can mimic human 
intelligence. In recent years, it has made significant 
progress by automating tasks that were once considered 
beyond the capabilities of machines. An important 
feature highlighted in the development of chatbots is 
their capacity to understand context and maintain 
meaningful, consistent dialogue.  
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Our goal was to assess whether these generative AI 
platforms can provide reliable and prompt answers to 
common questions, potentially acting as helpful virtual 
assistants for general dentists and enhancing decision-
making efficiency in orthodontic practice.  Hence, we 
conducted an assessment comparing the responses 
generated by two AI-based chatbots, namely ChatGPT 
and Gemini, to common inquiries concerning 
orthodontic treatment.  

In this study, the majority of responses were deemed 
highly commendable by the ten evaluators. Particularly, 
the inquiry "Do braces hurt?" by Gemini received the 
highest scores, indicating dissatisfaction among 
evaluators with the responses provided for this question 
(with a mean score of 3.2). Conversely, for ChatGPT, the 
question "Does insurance cover braces?" received the 
highest mean score of 2.30. This indicates that although 
chatbots are capable of identifying patterns and 
structuring data, they struggle to fully understand the 
deeper meaning and context behind the information. 
Notably, for the question "What is the advantage of 
braces vs. Invisalign?" directed to ChatGPT, the AI 
chatbot received the lowest mean score of 1, with 
unanimous agreement among all evaluators. This 
unanimity suggests that the AI chatbot provided adequate 
information according to all assessments. Gemini 
received the lowest score for the question "What can I 
eat with braces?" with a mean of 1.20. Table 4 shows that 
the difference in the combined mean scores between the 
two groups (ChatGPT and Gemini) was not statistically 
significant. Both ChatGPT (1.53) and Gemini (1.59) 
provided satisfactory responses on average for the 
predetermined list of questions. Therefore, they may be 
deemed reliable for addressing patients' frequently asked 
questions in orthodontic offices.  

The results aligned with earlier research conducted by 
Perez-Pino et al.17, who assessed the effectiveness and 
efficacy of four voice-activated, AI-powered virtual 
assistants (Alexa, Google Assistant, Siri, and Cortana) in 
handling frequently asked patient queries in orthodontic 
settings. The study concluded that a smart virtual 
assistant capable of delivering evidence-based responses 
specific to orthodontics could effectively address this 
issue. All participating orthodontists unanimously agreed 
that this type of technology would be beneficial to 
orthodontic practice.  
As per Tanaka et al.19 ChatGPT has demonstrated 
effectiveness in furnishing high-quality responses 
concerning clear aligners, temporary anchorage devices, 
and digital imaging within the orthodontic domain. 
However, in a separate investigation by Arqub et al.28, it 
was concluded that the software's capacity to deliver 
current and precise information regarding clear aligner 
therapy was limited. Hence, clinicians and patients 
should exercise caution regarding potentially inaccurate 
assertions and important details omitted in the responses 
provided by ChatGPT.  

Until the completion of this study, only a few 
investigations had explored the intersection of 
orthodontics and chatbots. Nonetheless, comparable 
research had been conducted in other branches of 
dentistry.  

Yurdakurban et al.2 suggested that AI-powered chatbots, 
equipped with diverse functionalities, consistently 
deliver answers of high quality and reliability, often 
presenting complex medical information on orthognathic 
surgery. Despite the quality of information provided by 
these chatbots, they advised individuals to seek guidance 
from healthcare professionals for comprehensive 
consultation on such matters.  

Likewise, Suárez et al.12 agreed that ChatGPT attained 
an average accuracy of 57.33% regarding answer 
precision. Nonetheless, notable variations in accuracy 
were noted depending on the complexity of questions, 
with lower accuracy recorded for simpler inquiries. Their 
findings led them to conclude that ChatGPT cannot 
currently supplant dentists in clinical decision-making. 
However, they anticipated that as ChatGPT advances 
through deep learning, it will likely become increasingly 
valuable and proficient in realm of endodontics.  

According to Freire et al.⁽²⁹⁾, current evidence suggests 
that ChatGPT has a limited capacity to provide accurate 
information regarding removable dental prostheses 
(RDPs) and toothsupported fixed dental prostheses 
(FDPs). Consequently, they emphasized that ChatGPT 
cannot serve as a substitute for a dentist, and if utilized 
by professionals, they must be cognizant of its 
constraints.   

The need of reviewing, a special modality of treatment 
has become one of keystone features. On the basis of 
which, patient gets motivated for getting himself treated 
by that modality.  

With the coming of A.I, it becomes more convenient and 
faster for the patient to get in touch with the chatbots on 
internet, to get an answer to their queries with detailed 
explanations.  This study not only provides us with the 
answer to question that whether chatbots are reliable 
source of information, but also opens multiple windows 
regarding ways how new chatbots can be improved and 
utilized in the field of orthodontics.   

Including the option to rate the answer and submit 
feedback is a common feature in many chatbots used for 
research purposes. User ratings provide valuable insights 
into the helpfulness and accuracy of the chatbot's 
responses. This data can be used to refine the chatbot's 
training and improve future responses. Feedback allows 
researchers to understand specific areas where the 
chatbot might be lacking, such as missing information, 
unclear explanations, or irrelevant responses. This 
feedback helps tailor the chatbot's capabilities better. 
Offering the ability to rate and provide feedback 
increases user engagement and makes them feel like 
their input matters. This can lead to more accurate data 
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collection and a more positive user experience. Overall, 
incorporating answer rating and feedback mechanisms is 
crucial for ensuring the chatbot is providing valuable and 
accurate information and continuously improving the 
chatbot's performance and capabilities.  

CONCLUSION  

The results of this study suggest that orthodontic 
practices can confidently adopt AI-powered chatbots to 
enhance patient communication. By improving the 
precision and clarity of chatbot responses, practices can 
boost patient satisfaction, streamline operations, and 
elevate the overall quality of care.  

As AI continues to evolve, future research should aim to 
fine-tune chatbot algorithms and broaden their 
functionalities. Integrating features like voice 
recognition and machine learning can further improve 
the chatbot's ability to handle orthodontic-related 
questions. With advancements in deep learning, chatbot 
performance is expected to grow more effective and 
beneficial in orthodontics. Continuous research is 
necessary to evaluate the AI’s progress and ensure it 
continues to learn and improve over time. Consistent 
monitoring is essential to maintain accuracy, reliability, 
and safety in clinical applications.  

In a rapidly changing world, AI offers convenience and 
reduces stress; however, it's important to remember that 
the "A" in AI stands for "artificial." Given the mixed 
legacy of man-made technologies, complete reliance on 
AI should be approached thoughtfully, with an awareness 
of its limitations   
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Figure 1: Distribution of the responses in the ChatGPT group 
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Figure 2: Distribution of the responses in the Gemini group 
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TABLE 2. Comparison of mean scores per question among two groups 

Sno.  Questions  ChatGPT GEMINI 

1.  How do braces move teeth?    

2.  How long does it take for orthodontic treatment to be 

completed?  

  

3.  Do braces hurt?    

4.  What does it cost to get braces?    

5.  Does insurance cover braces?    

6.  What can I take if my teeth hurt from braces?    

7.  Do I have to wear a retainer forever?    

8.  How often do I need to see the orthodontist?    

9.  What is the advantage of braces vs. Invisalign?    

10.  What are the advantages of metal braces compared to clear 

braces?  

  

11.  What can I eat with braces?    

12.  When should orthodontic treatment be started?    

13.  Why should we pursue early treatment with braces?    

14.  Will I need extractions?    

15.  Will I be able to play sports/ play my instrument?    
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Question 
ChatGPT Gemini p-

value Mean SD Mean SD 

How do braces move teeth? 1.10 0.32 1.20 0.42 0.542 

How long does it take for orthodontic 

treatment to be completed? 
1.20 0.42 1.40 0.70 0.549 

Do braces hurt? 2.10 1.60 3.20 1.93 0.212 

What does it cost to get braces? 2.00 1.25 1.80 1.23 0.676 

Does insurance cover braces? 2.30 1.25 1.80 1.23 0.199 

What can I take if my teeth hurt from braces? 1.30 0.68 1.20 0.42 0.914 

Do I have to wear a retainer forever? 1.40 0.97 1.60 0.97 0.399 

How often do I need to see the orthodontist? 1.10 0.32 1.50 0.53 0.057 

What is the advantage of braces vs. Invisalign? 1.00 0.00 1.30 0.48 0.067 

What are the advantages of metal braces 

compared to clear braces? 
1.40 0.70 1.60 0.70 0.435 

What can I eat with braces? 1.20 0.42 1.10 0.32 0.542 

When should orthodontic treatment be 

started? 
1.70 0.68 1.50 0.71 0.450 

Why should we pursue early treatment with 

braces? 
1.40 0.97 1.60 0.97 0.399 

Will I need extractions? 2.20 1.75 1.50 0.97 0.449 

Will I be able to play sports/ play my 

instrument? 
1.60 0.70 1.60 0.70 1.000 

 
TABLE 3. Comparison of combined mean score of the responses among two groups 

Group Mean SD p-value 

ChatGPT 1.53 0.47 
0.542 

Gemini 1.59 0.52 

Mann Whitney test 
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