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Comparative analysis of artificial intelligence chatbots in orthodontic

emergency scenarios: ChatGPT-3.5, ChatGPT-4.0, Copilot, and Gemini

Buket Erdema; Mustafa Özcana; Çağla Şarb

ABSTRACT
Objectives: To evaluate and compare the accuracy of four AI chatbots, ChatGPT-3.5, ChatGPT-
4.0, Copilot, and Gemini, in response to orthodontic emergency scenarios.
Materials and Methods: Forty frequently asked questions related to orthodontic emergencies were
posed to the chatbots. These questions were categorized as fixed orthodontic treatment, clear
aligner treatment, eating and oral hygiene, pain and discomfort, general concerns, retention, and
sports and travel. The responses were evaluated by three orthodontic experts using a five-point
Likert scale, and statistical analysis was conducted to assess variations in accuracy across chatbots.
Results: Statistical analysis revealed significant differences among the chatbots. Gemini and
ChatGPT-4.0 demonstrated the highest accuracy in response to orthodontic emergencies, fol-
lowed by Copilot, whereas ChatGPT-3.5 had the lowest accuracy scores. Additionally, the “Fixed
Orthodontic Treatment” category showed a statistically significant difference (P ¼ .043), with
Gemini outperforming the other chatbots in this category. However, no statistically significant dif-
ferences were found in other categories.
Conclusions: AI chatbots show potential in providing immediate assistance for orthodontic
emergencies, but their accuracy varies across different models and question categories. (Angle
Orthod. 2026;96:100–105.)
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INTRODUCTION

Artificial intelligence (AI) technologies have witnessed
rapid advancement in recent years, transforming various
areas, including healthcare. Within dentistry, AI-driven
innovations have demonstrated remarkable potential
to enhance diagnostic accuracy, optimize treatment
planning, and improve patient management practices.1

These developments in AI technology are progressing
in a way that will not only make the work of doctors

easier, but will also be beneficial for dental patients.
Specific AI chatbot models, which are the computer pro-
grams that have been developed for conversing with
human users, offer 24/7 availability, cost-effectiveness,
and consistency in responding to user inquiries.2

The application of AI-powered chatbots in orthodon-
tics shows great promise, with improved patient satis-
faction rates and faster response times. In the context
of orthodontic treatment, patients are more likely to
seek assistance from chatbots during moments of
uncertainty, such as broken appliances or cracked
aligners. This behavior can be attributed to the immedi-
acy, accessibility, and user-friendly nature of such plat-
forms, which provide instant responses to questions
without the need for in-person consultation. Patients
often prefer this approach in situations that they per-
ceive as urgent or when they seek clarification outside
regular clinical hours.
Chatbots like ChatGPT, Google Gemini (formerly

Bard), and Microsoft Copilot offer potential solutions by
providing patients with reliable, accessible information in
real time. However, evaluating their performance based
on metrics like response accuracy is crucial to determine
their suitability for applications. It should be considered
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that medical chatbots may use biased algorithms, result-
ing in potentially harmful, incorrect responses.3

There are no studies in the literature specifically
addressing orthodontic emergencies; however, there
are a limited number of chatbot studies related to gen-
eral questions that may arise in the orthodontic field. A
recent study indicated that responses generated by
ChatGPT 3.5 and Google Bard (Gemini) were rated
highly for accuracy and completeness in addressing
general orthodontic inquiries from patients.4 Tanaka
et al.5 evaluated the reliability of ChatGPT 3.5 in
responding to orthodontic inquiries concerning mini-
implants, clear aligners, and digital imaging. Naureen
et al.6 conducted a comparative study evaluating the
performance of ChatGPT-4 and Google Bard (Gemini)
in orthodontic knowledge. Their findings highlighted
significant limitations in both models, including the
provision of incorrect and fabricated references across
various categories. They concluded that such observations
aligned with the growing concern about the effectiveness
of AI-based tools in clinical orthodontics, emphasizing the
need for cautious interpretation of their output. In another
recent study, Vassis et al.7 evaluated the reliability and
effectiveness of AI-generated information regarding
orthodontic treatment side effects. They concluded
that, although patients found the AI-generated content
more comprehensible and user-friendly compared to
traditional methods, it lacked the depth and quality nec-
essary for comprehensive education. These findings
highlight the potential of AI tools in patient education
while underscoring their current limitations and the
need for cautious application in clinical settings.
This study aimed to compare the response accuracy

of ChatGPT-3.5, ChatGPT-4.0, Copilot, and Google
Gemini in addressing orthodontic emergency scenar-
ios. The null hypothesis was that all AI chatbots could
guide patients in any emergency situation during their
orthodontic treatment with the same level of accuracy.

MATERIALS AND METHODS

This study was conducted at the Istanbul Health and
Technology University, Faculty of Dentistry, Department
of Orthodontics, Istanbul, Türkiye. Ethical approval was
not required as no participants were involved in the
study.

Identifying Frequently Asked Questions (FAQs)

In the current study, ChatGPT 3.5 was asked 50
FAQs related to “orthodontic emergencies” and the
responses were recorded. From the initial set of 50
questions, 40 that were considered to be the most fre-
quently encountered in clinical practice were selected
by two experienced orthodontists (Table 1). The first
answer to each prompt was considered the final answer.

An example of a question along with responses from all
four chatbots is provided in Figure 1.
The questions were categorized into ten distinct groups

as “General Concerns” (12.5%), “Fixed Orthodontic

Table 1. Orthodontic Emergency Questions by Categories

General Concerns
1. What is considered as an orthodontic emergency?
2. Can orthodontic emergencies cause permanent damage?
3. Can an orthodontic emergency delay my treatment?
4. How soon should I see my orthodontist after an emergency?
5. What are the risks of attempting to fix an orthodontic issue on

my own?

Fixed Orthodontic Treatment
1. What should I do if a bracket comes off?
2. How do I handle a wire that is poking my cheek or gums?
3. What can I use to cover a sharp wire until I see my orthodontist?
4. Is it safe to cut a long wire that is causing discomfort?
5. What if multiple brackets or wires break at once?
6. What happens if I run out of rubber bands?
7. I lost my rubber bands. Is it okay to go without rubber bands

for a few days?
8. What happens if I use rubber bands incorrectly (from a different

tooth)?
9. What if I swallow a part of my braces?
Clear Aligner Treatment
1. What should I do if my aligner cracks?
2. Can I continue using a cracked aligner until I get a replacement?
3. What if my aligner doesn’t fit properly anymore?
4. How do I clean a damaged aligner?
5. My aligner was cracked. Is it okay to skip wearing my aligner

until I get a new one?
6. My aligner attachment came off. What should I do?
Pain and Discomfort
1. How can I relieve pain caused by braces?
2. How can I relieve pain caused by aligners?
3. What should I do if I experience severe pain after an

orthodontic adjustment?
4. Is it normal to have mouth sores from braces?
5. How do I reduce swelling caused by orthodontic appliances?
6. What over-the-counter pain relief is safe to use with braces?
Eating and Oral Hygiene
1. What should I do if food gets stuck in my braces and I can’t

remove it?
2. Are there foods I should avoid to prevent orthodontic emergencies?
3. How can I brush and floss effectively with broken braces?
4. Is it okay to eat with a loose bracket or wire?
Sports and Travel
1. How can I protect my braces during sports?
2. What should I do if I get hit in the mouth while wearing braces?
3. Is it safe to wear a mouthguard with braces?
4. What should I do if my braces are damaged during a game?
5. How can I find an orthodontist if I’m away from home?
6. What should I do if my braces break on a holiday or weekend?
Retention
1. What should I do if my retainer breaks?
2. How long can I go without wearing my retainer if it’s broken?
3. Is it normal for my retainer to feel tight?
4. Is it normal for my retainer to feel loose?
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Treatment” (22.5%), “Clear Aligner Treatment” (15%),
“Pain and Discomfort” (15%), “Eating and Oral Hygiene”
(10%), “Sports and Travel” (15%), and “Retention” (10%).
A single investigator submitted each question to all

AI models: ChatGPT (GPT-3.5), ChatGPT (GPT-4.0),
Copilot, and Gemini. Since AI models can learn from
previous conversations, a new account was created
for each chatbot to ensure that no prior interactions
influenced the responses. Subsequently, all questions
were asked, and the responses were recorded by the
investigator.
The investigator then completed the form by ran-

domly arranging the four separate answers under
each question without indicating which chatbot pro-
vided each response. Subsequently, experts were
asked to rate the responses. A five-point Likert scale
was utilized for accuracy.8 The comprehensive scor-
ing methodology was as follows:

• Completely incorrect: It was entirely incorrect.
• Not quite correct: The response contained significant

inaccuracies and did not correspond with the answer.
• Slightly correct: The response exhibited several

inaccuracies that did not align with the true answer.
• Moderately correct: The response was largely pre-

cise, exhibiting only slight discrepancies from the
actual information.

• Completely correct. The response corresponded
with the main point comprehensively.

Expert Evaluation

Three orthodontists (with 8, 12, and 20 years of
orthodontic experience) reviewed the responses to
each of the 40 FAQs. They evaluated the anonymized
responses independently, were blinded to the identity
of the chatbot that generated each answer, and were
unaware of each other’s evaluations.
All collected data were entered in Microsoft Excel

(Microsoft Corp., Redmond, Wash.) for further analysis.

Statistical Analysis

Numerical data were summarized using means and
standard deviations. Comparisons of numerical data
were performed using one-way analysis of variance
(one-way ANOVA) since the assumption of variance
homogeneity was met, and effect sizes (eta-squared)
were also reported. When the overall test result was
found to be significant, pairwise comparisons were
conducted using the least significant difference (LSD)
test. Inter-rater reliability was assessed using Krippen-
dorff’s alpha, which is appropriate for ordinal data. The
Krippendorff analysis was performed using the tool
available at http://dfreelon.org/recal/recal-oir.php. All
other statistical analyses were conducted using IBM
SPSS Statistics 27.0 (IBM Corp., Armonk, New York,
USA). A significance level of 5% was considered statisti-
cally significant.

RESULTS

Findings related to inter-rater reliability are pre-
sented in Table 2. The inter-rater agreement (Krippen-
dorff’s alpha ¼ 0.871) was found to be nearly perfect.
The accuracy of chatbot responses was calculated

as the average rating given by the three evaluators.
The calculated accuracy scores were compared for a
total of 40 questions and seven categories. Compari-
sons of chatbot accuracy scores are presented in
Table 3.
For the total score, the mean score of Gemini

(4.29 6 0.82) was significantly higher than those of
ChatGPT 3.5 (3.57 6 0.79) and Copilot (3.8 6 0.78).
However, the mean score of ChatGPT 4.0 (3.84 6
0.74) did not show statistically significant differences
compared to the other chatbot means.
A statistically significant difference was found

among chatbot mean scores in the “Fixed Orthodontic

Figure 1. Example of a question with answers from all four AI
chatbots.

Table 2. Inter-rater Agreement

N coders 3
N cases 160
N decisions 480
Krippendorff’s alpha (ordinal) 0.871

102 ERDEM, ÖZCAN, ŞAR
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Treatment” category (P ¼ .043) and for the total score
(P ¼ .001). The effect sizes for the observed differ-
ences were small-to-moderate in the Fixed Orthodontic
Treatment category (h2 ¼ 0.043) and moderate-to-high
for the total score (h2 ¼ 0.104).
Pairwise comparisons to identify the source of the

differences showed that the mean score of Gemini
(4.52 6 0.6) in the “Fixed Orthodontic Treatment” cat-
egory was significantly higher than the means of the
other chatbots (ChatGPT 3.5 ¼ 3.676 0.71, ChatGPT
4.0 ¼ 3.786 0.6, Copilot ¼ 3.67 6 0.88).

DISCUSSION

The rise of AI technology, particularly large language
models (LLMs), has transformed how information is
accessed and utilized across various domains, includ-
ing healthcare. These systems leverage advanced
architectures, like transformer models and extensive
training datasets, to give answers to a wide range of
questions that make sense and are relevant to the
situation. However, differences in model architec-
tures, training methodologies, and capabilities result
in varying performance outcomes across specific
applications.9

This study evaluated the comparative performance
of ChatGPT-3.5, ChatGPT-4.0, Copilot, and Gemini in
addressing orthodontic treatment emergencies. The
findings indicated notable variations in the accuracy of
responses, with Gemini achieving the highest mean
score (4.29) and ChatGPT-3.5 the lowest (3.57).
Gemini’s superior performance can be attributed to its
advanced model architecture, which integrates multi-
modal capabilities, and its dual reliance on extensive
pre-trained datasets and real-time internet access.10

These features enable Gemini to provide both compre-
hensive and up-to-date responses, setting it apart from
models like ChatGPT that rely solely on pre-existing data.
However, pairwise comparisons indicated no statistically
significant difference between ChatGPT-4.0 and Gemini,

as reflected in the groupings assigned to each model.
This suggests that, while Gemini achieved the highest
overall score, ChatGPT-4.0 performed at a comparable
level in terms of response accuracy.
During question categorization, it was observed that

while other categories contained 4–6 questions, the
“Fixed Orthodontic Treatment” category included a
greater number of questions. This is likely because
patients encounter more complications during fixed
orthodontic treatment, leading to a greater volume of
inquiries in this area.
The “Fixed Orthodontic Treatment” category (P ¼

0.043) also showed statistically significant variations,
with Gemini outperforming the other chatbots. How-
ever, no statistically significant differences were found
in other categories (P . 0.05). Most likely, questions
related to “Fixed Orthodontic Treatment” are among
the most commonly asked topics in general conversa-
tional AI interactions, potentially providing the AI mod-
els with a disproportionately higher volume of training
data in this area. Despite this, Gemini emerged as the
most accurate chatbot in this category. Fixed ortho-
dontic treatment has been a well-established method
for many years, and the necessary protocols for han-
dling emergencies have remained largely unchanged
over time. Therefore, access to more recent informa-
tion would not provide a significant advantage in this
category. Consequently, Gemini’s ability to retrieve
real-time data is unlikely to be the primary factor con-
tributing to its superior performance. Instead, given
that all chatbots likely possess a comprehensive
dataset in this well-documented area, Gemini’s
higher accuracy in responding to these queries sug-
gests a more effective utilization of its training data.
Additionally, the longstanding presence of fixed
orthodontic treatment in clinical literature may have
provided a richer foundation of training data for the
chatbots, further enhancing their performance in this
category.

Table 3. Comparison of Chatbots’ Response Based on Averagesa,b

ChatGPT-3.5 ChatGPT-4.0 Copilot Gemini

F P Eta-squaredX� 6 SD X� 6 SD X� 6 SD X� 6 SD

General concerns 3.67 6 0.47 3.8 6 0.65 3.93 6 0.6 3.87 6 0.61 0.19 .902 0.034
Fixed orthodontic treatment 3.67 6 0.71a 3.78 6 0.6a 3.67 6 0.88a 4.52 6 0.6b 3.032 .043 0.221
Clear aligner treatment 3.44 6 1 4.22 6 0.78 4.11 6 0.69 4.06 6 1.36 0.746 .537 0.101
Pain and discomfort 3 6 1.1 3.28 6 1.18 3.28 6 1.18 3.72 6 0.83 0.458 .715 0.064
Eating and oral hygiene 3.5 6 0.58 3.75 6 0.5 3.58 6 0.5 4.58 6 0.83 2.588 .101 0.393
Sports and travel 4.17 6 0.41 4.28 6 0.44 4.28 6 0.44 4.67 6 0.42 1.566 .229 0.19
Retention 3.42 6 0.79 3.75 6 0.5 3.75 6 0.5 4.67 6 0.47 3.441 .052 0.462
Total score 3.57 6 0.79a 3.84 6 0.74a,b 3.8 6 0.78a 4.29 6 0.82b 6.049 .001 0.104

a X� indicates arithmetic mean, SD, standard deviation.
b In pairwise comparisons, groups that do not show a statistically significant difference at the 5% level are indexed with the same letter.
P , .05 was considered statistically significant.

AI CHATBOTS IN ORTHODONTIC EMERGENCIES 103

Angle Orthodontist, Vol 96, No 1, 2026

D
ow

nloaded from
 https://angle-orthodontist.kglm

eridian.com
 at 2026-02-07 via free access



Clear aligners have been used in a significant percent-
age of orthodontic treatments in recent years. Due to the
advantage of remote treatment management, patients
who will be staying abroad for extended periods may pre-
fer clear aligner therapy. It can also be assumed that
these patients are more likely to consult a chatbot
directly in case of emergencies. According to the
results of this study, there was no statistically signifi-
cant difference among the AI chatbots for consulta-
tion by clear aligner patients. The lowest-rated chatbot
response belonged to ChatGPT 3.5, with a score of
3.44. Therefore, if aligner patients are unable to reach
their doctors, they can safely consult any of the AI chat-
bots for assistance.
In the present study, ChatGPT 4.0 showed better

results than ChatGPT 3.5 in all categories. The perfor-
mance levels of ChatGPT 3.5 and ChatGPT 4.0 were
influenced by their respective knowledge cutoff dates.
ChatGPT 3.5, with a cutoff date of September 2021,
did not include developments or data beyond that point,
which limited its ability to address recent advancements.
In contrast, ChatGPT 4.0 extended its knowledge base
to April 2023, providing more up-to-date information and
a broader scope for generating contextually relevant
responses.11

In a study by Dursun et al.12, the same four chatbots
were evaluated for questions related to clear aligners
and, unlike the results of the current study, ChatGPT-
4.0 was found to provide the most reliable and compre-
hensive responses. This discrepancy highlights how
chatbot performance can vary depending on the con-
text. None of the questions in that study were related
to emergency situations with clear aligners, so a
question-based comparison was, unfortunately, not
possible.
In a study evaluating the same AI chatbots with

previous versions of some, Microsoft Bing (Copilot),
ChatGPT 3.5, ChatGPT 4.0, and Google Bard (Gem-
ini), in addressing orthodontic clinical questions, only
one question could be related to orthodontic emer-
gencies: “Do painkillers, taken before or after ortho-
dontic treatment, help relieve pain? If so, which
painkillers work best?”13 Gemini got the lowest score
for this question. In contrast to that previous study,
Gemini was the best-performing chatbot in the “Pain
and Discomfort” category in the present study. It
would be insufficient to compare the results of a
chatbot in a single question with the broader evalua-
tion in the current study, as this category comprised
six questions.
The timing of the questions asked to chatbots is cru-

cial when considering the influence of real-time data.
Since some chatbots retrieve real-time data, the out-
comes could be affected by the information available
at the time of the query. Future studies should focus

on evaluating questions asked to chatbots at different
time intervals to explore how their responses change
over time.
It is also important to note that the knowledge

base of AI chatbots is not always derived from peer-
reviewed or verified sources. Some information may
be outdated or inaccurate, which can compromise
the reliability of the responses. Therefore, chatbot
responses should be interpreted cautiously, espe-
cially in clinical contexts.

CONCLUSIONS

• In summary, the application of AI chatbots in
orthodontic emergency situations has shown
promise.

• Among the evaluated models, Gemini and ChatGPT-
4.0 demonstrated the highest reliability and accuracy.

• In addition to their accuracy, AI chatbots offer practi-
cal advantages, since patients are more inclined to
use digital tools in urgent situations, making them a
convenient alternative to printed guides.
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