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How reliable is the artificial intelligence product large language model

ChatGPT in orthodontics?

Kevser Kurt Demirsoya; Suleyman Kutalmış Buyukb; Tayyip Bicerc

ABSTRACT
Objectives: To evaluate the reliability of information produced by the artificial intelligence-based
program ChatGPT in terms of accuracy and relevance, as assessed by orthodontists, dental stu-
dents, and individuals seeking orthodontic treatment.
Materials and Methods: Frequently asked and curious questions in four basic areas related to
orthodontics were prepared and asked in ChatGPT (Version 4.0), and answers were evaluated
by three different groups (senior dental students, individuals seeking orthodontic treatment,
orthodontists). Questions asked in these basic areas of orthodontics were about: clear aligners
(CA), lingual orthodontics (LO), esthetic braces (EB), and temporomandibular disorders (TMD).
The answers were evaluated by the Global Quality Scale (GQS) and Quality Criteria for
Consumer Health Information (DISCERN) scale.
Results: The total mean DISCERN score for answers on CA for students was 51.7 6 9.38, for
patients was 57.2 6 10.73 and, for orthodontists was 47.4 6 4.78 (P ¼ .001). Comparison of
GQS scores for LO among groups: students (3.53 6 0.78), patients (4.40 6 0.72), and orthodon-
tists (3.63 6 0.72) (P , .001). Intergroup comparison of ChatGPT evaluations about TMD was
examined in terms of the DISCERN scale, with the highest value given in the patients group
(57.83 6 11.47) and lowest value in the orthodontist group (45.90 6 11.84). When information
quality evaluation about EB was examined, it GQS scores were .3 in all three groups (students:
3.50 6 0.78; patients: 4.17 6 0.87; orthodontists: 3.50 6 0.82).
Conclusions: ChatGPT has significant potential in terms of usability for patient information and
education in the field of orthodontics if it is developed and necessary updates are made. (Angle
Orthod. 2024;94:602–607.)

KEY WORDS: ChatGPT; Clear aligners; Lingual orthodontics; Artificial intelligence; Patient
information

INTRODUCTION

Artificial intelligence (AI) has emerged as a transforma-
tive force in various fields of healthcare, offering innova-
tive solutions to complex challenges.1 In orthodontics, AI

presents exciting opportunities for improving patient edu-
cation and information dissemination.2 ChatGPT, a cut-
ting-edge language model powered by AI, has garnered
significant attention for its ability to generate coherent
and contextually relevant responses to user inquiries.3

ChatGPT is, capable of producing creative and contextu-
ally relevant responses, but it does not search the inter-
net in real time like Google’s search engine. However,
the reliability and utility of ChatGPT in the orthodontic
context remain a subject of investigation.4

AI-based robots are also commonly used for dental
education among students in the field, serving as easily
accessible resources. Therefore, the accuracy and reli-
ability of information in this domain are also crucial from
an educational standpoint.5 Patients seeking orthodon-
tic treatment or experiencing various joint disorders
may seek information on these subjects through vari-
ous online sources.6 In this process, it is essential for
orthodontists or dental specialists to provide clear and

a Associate Professor, Department of Orthodontics, Faculty
of Dentistry, Nevsehir Haci Bektas Veli University, Nevsehir,
Turkey.

b Associate Professor, Department of Orthodontics, Faculty
of Dentistry Ordu University, Ordu, Turkey.

c Research Assistant, Department of Orthodontics, Faculty of
Dentistry Ordu University, Ordu, Turkey.

Corresponding author: Dr Kevser Kurt Demirsoy, Department
of Orthodontics, Faculty of Dentistry Nevsehir Haci Bektas Veli
University, Nevsehir, Turkey
(e-mail: k_ldemirsoy@hotmail.com)

Accepted: June 2024. Submitted: March 2024.
Published Online: August 14, 2024
� 2024 by The EHAngle Education and Research Foundation, Inc.

Angle Orthodontist, Vol 94, No 6, 2024 DOI: 10.2319/031224-207.1602

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-14 via free access

mailto:k_ldemirsoy@hotmail.com


concise responses to patient inquiries and to prepare
them for the treatment journey. However, it is not always
feasible for patients to consult orthodontists or dentists to
address their concerns regarding the process. AI-based
chatbots hold significant potential to offer relevant infor-
mation to patients.7 There are no studies evaluating the
accuracy and reliability of ChatGPT in ensuring patient
information and education about various orthodontic treat-
ments across different societal units.
This study aimed to assess the credibility of ChatGPT

responses to orthodontic queries, focusing on its potential
for enhancing patient education and information dissemi-
nation. By evaluating perceptions of quality among ortho-
dontists, dental students, and orthodontic patients, this
research sought to shed light on the strengths and limita-
tions of ChatGPT in the orthodontic domain. Through a
structured analysis of responses across different orthodon-
tic topics including clear aligners (CA), lingual orthodontics
(LO), esthetic braces (EB), and temporomandibular disor-
ders (TMD), this study aimed to inform regarding strategies
for optimizing the utility of ChatGPT in clinical practice.

MATERIALS AND METHODS

This study received ethical approval from the Nev-
sehir Haci Bektas Veli University Non-Interventional
Research Ethics Board (Report No: 2023.09.08).

Study Design and Survey Questions

In this study, commonly asked and curious questions
related to four fundamental areas of orthodontics were
prepared and directed to the artificial intelligence-based
chatbot ChatGPT, and the responses obtained were
evaluated by three different groups. Each group pro-
vided feedback on the same set of responses, allowing
for comprehensive evaluation of the perceived accu-
racy and relevance of ChatGPT-generated information
within different user demographics. These four funda-
mental areas of orthodontics included:

1. Can you provide information about clear aligners?
2. Can you provide information about lingual

orthodontics?
3. Can you provide information about esthetic braces?
4. Can you provide information about temporoman-

dibular disorders?

Number and Attributes of Participants

ChatGPT responses were evaluated by three different
groups:

1. Orthodontists: This group consisted of experienced
orthodontists specializing in their field. They are
professionals who specialize in orthodontics and
typically have clinical experience.

2. Fifth-year dental students: This group was com-
prised of students in the final years of their dental
education. These students have theoretical knowl-
edge as well as clinical experience.

3. Individuals aged 18 years and older who expressed
a desire for orthodontic treatment: Participants in
this group were individuals aged 18 and above who
required orthodontic treatment. These individuals
typically seek relevant sources to obtain informa-
tion about their own orthodontic conditions or to
learn about treatment options.

The sample size was calculated using the G*Power
program (version 3.1.9.2; Axel Buchner, University of
Düsseldorf, Düsseldorf, Germany) to detect a medium
effect size with 90% power, requiring a total sample
size of 98 (effect size: 0.60). To increase data reliabil-
ity, it was planned for a total of 105 individuals to par-
ticipate, with 35 individuals in each group.

Assessment Scales (DISCERN and GQS)

To assess the reliability of the responses provided
by Chat GPT, the DISCERN tool was used, and the
overall quality of information was evaluated using the
Global Quality Scale (GQS). The Quality Criteria for
Consumer Health Information (DISCERN) was devel-
oped to enable patients and healthcare providers to
assess the quality of health information.8,9 The DISCERN
scale consists of 16 questions, each rated on a scale of
1 (low quality) to 5 (high quality). The first eight questions
assessed reliability, the next seven questions evaluated
treatment options, and the final question assessed the
overall quality of the information based on the responses
to the first 15 questions.9 The GQS, consisting of five
questions, was used as a second tool to assess the
quality and usefulness of the provided information for
patients. Scores were calculated by totaling the points
for each section. Videos with a total GQS score �3
were classified as being between low and moderate
quality, while videos with a score .3 were classified as
being between good and excellent quality.10,11 These
tools allowed for a structured assessment of factors
such as clarity, accuracy, and relevance of the informa-
tion provided by ChatGPT.

Statistical Analysis

Statistical analyses were conducted using SPSS
software (SPSS Inc., Statistical Package for Social Sci-
ences, version 20.0, Chicago, IL, USA). The normality
of data distribution was assessed using the Shapiro-
Wilk test, while demographic characteristics were com-
pared among groups using the Kruskal-Wallis test. The
Mann-Whitney U-test was employed to compare GQS
and DISCERN parameters among groups. Spearman’s
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correlation coefficients were calculated to evaluate poten-
tial correlations between DISCERN and GQS parame-
ters. Statistical significance was set at P , .05.

RESULTS

Analysis of ChatGPT responses revealed varying
perceptions of reliability among participant groups and
across different orthodontic topics. Overall, responses
were rated as medium to good quality, indicating a rea-
sonable level of accuracy and clarity in the information
provided by ChatGPT. However, significant differences
were observed in evaluations among orthodontists,
dental students, and orthodontic patients.
Comparison of DISCERN and GQS scores of

ChatGPT results for Clear Aligner Systems among
groups is presented in Table 1. Overall, significant dif-
ferences were observed among the participant groups
in their assessment of ChatGPT responses about CA
(P* , .05). In terms of the DISCERN scale, individuals
seeking orthodontic treatment rated the responses
highest, with a total mean score of 57.2 (SD: 10.73), fol-
lowed by senior dental students with a total mean score
of 51.7 (SD: 9.38), and orthodontists with a total mean
score of 47.4 (SD: 4.78). The GQS scores also showed
significant differences among participant groups (P ,
.001). Individuals seeking orthodontic treatment rated
the responses highest on the GQS (mean: 4.27, SD:
0.69), followed by senior dental students (mean: 3.43,
SD: 0.77) and orthodontists (mean: 3.67, SD: 0.76).

Table 2 presents a comparison of DISCERN and GQS
scores for ChatGPT responses related to lingual ortho-
dontics among the groups. Significant differences were
observed among the participant groups in their assess-
ments of ChatGPT responses related to LO (P* , .05).
Individuals seeking orthodontic treatment rated the
responses highest on both the DISCERN scale and
GQS, with a total mean DISCERN score of 58.50 and
a GQS score of 4.40.
Table 3 compares the DISCERN and GQS scores

for ChatGPT responses related to TMD among the
groups. Significant differences were observed among
the participant groups in their assessments of ChatGPT
responses related to TMD (P* , .05). Individuals seek-
ing orthodontic treatment rated the responses highest
on both the DISCERN scale and GQS, with a total
mean DISCERN score of 57.83 and a GQS score of
4.27. This was followed by senior dental students, who
had a total mean DISCERN score of 49.63 and a GQS
score of 3.53, and orthodontists, who had a total mean
DISCERN score of 45.90 and a GQS score of 3.43.
Table 4 displays the comparison of DISCERN and

GQS scores for ChatGPT responses related to esthetic
orthodontic braces among the groups. Significant differ-
ences were observed among the participant groups in
their assessments of ChatGPT responses related to EB
(P* , .05). Individuals seeking orthodontic treatment
rated the responses highest on both the DISCERN scale
and GQS, with a total mean DISCERN score of 58.33
and a GQS score of 4.17. This was followed by senior

Table 1. ChatGPT Results for Clear Aligner Systems. Comparison of DISCERN and GQS Scores Among Groups

Senior Dentistry Students

(n ¼ 30)

Individuals Seeking

Orthodontic Treatment (n¼ 30)

Orthodontists

(n ¼ 30)

P*Parameters Mean (SD) Min.–Max. Mean (SD) Min.–Max. Mean (SD) Min.–Max.

DISCERN
Section 1 27.33 (5.08) 19–40 30.53 (5.58) 20–40 25.53 (4.55) 16–40 .002
Section 2 24.37 (4.96) 16–35 26.67 (5.79) 15–35 21.87 (4.55) 14–35 .005
Total Mean 51.7 (9.38) 35–75 57.2 (10.73) 36–75 47.4 (4.78) 31–75 .001
Section 3 3.57 (0.90) 1–5 3.97 (0.89) 2–5 3.47 (0.73) 2–5 .078

GQS 3.43 (0.77) 2–5 4.27 (0.69) 3–5 3.67 (0.76) 2–5 , .001

a GQS indicates Global Quality Scale; Max, Maximum; Min, Minimum; SD, standard deviation.
* Results of Kruskal-Wallis test. Bold values are statistically significant.

Table 2. ChatGPT Results for Lingual Orthodontics. Comparison of DISCERN and GQS Scores Among Groups

Senior Dentistry Student

(n ¼ 30)

Individuals Seeking

Orthodontic Treatment (n ¼ 30)

Orthodontists

(n ¼ 30)

P*Parameters Mean (SD) Min.–Max. Mean (SD) Min.–Max. Mean (SD) Min.–Max.

DISCERN
Section 1 26.43 (6.40) 15–40 31.13 (5.80) 22–40 24.93 (5.32) 13–40 .001
Section 2 25.10 (5.16) 14–35 27.37 (4.92) 19–35 22.87 (5.19) 11–35 .005
Total Mean 51.53 (11.16) 29–75 58.50 (10.55) 43–75 47.8 (9.09) 24–75 .001
Section 3 3.67 (0.96) 1–5 4.03 (0.81) 3–5 3.63 (0.76) 2–5 .159

GQS 3.53 (0.78) 2–5 4.40 (0.72) 3–5 3.63 (0.72) 2–5 , .001

a GQS indicates Global Quality Scale; Max, Maximum; Min, Minimum; SD, standard deviation.
* Results of Kruskal-Wallis test. Bold values are statistically significant.
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dental students, who had a total mean DISCERN score
of 52.37 and a GQS score of 3.50, and orthodontists,
who had a total mean DISCERN score of 47.70 and a
GQS score of 3.50.

DISCUSSION

AI-driven chatbots are advanced software programs
designed to engage in human-like conversations, employ-
ing natural language interfaces to deliver a wide range of
services through text-based interactions.12–14 These
intelligent bots serve diverse functions, including dis-
seminating information on specific subjects, addressing
inquiries, offering customer support, and simulating
therapeutic dialogue with users.15–17 The development
of such bots heavily relies on AI methodology, leveraging
techniques like natural language processing, machine
learning, and deep learning to enrich their linguistic com-
prehension and interactivity.18 Notably, recent research
has showcased the remarkable versatility of ChatGPT, a
prominent chatbot model capable of autonomously gen-
erating scientific articles.19

In recent years, an increasing number of adult patients
have been seeking orthodontic treatment and exploring
alternatives to traditional fixed appliances for esthetic and
comfort reasons.20 The use of clear aligners as orthodon-
tic appliances emerged in 1946 when Kesling designed a
series of thermoplastic tooth positioners to gradually
move misaligned teeth to better positions.21 In 1997, Align

Technology (Santa Clara, Calif) adapted and merged
modern technologies to introduce clear aligner therapy
(CAT), making Kesling’s concept a feasible orthodontic
treatment option.22 During the evaluation of ChatGPT
responses regarding Clear Aligner treatment, all partici-
pant groups provided positive ratings. However, individu-
als seeking orthodontic treatment consistently rated the
responses higher compared to senior dental students and
orthodontists, suggesting a higher level of satisfaction and
perceived quality of information provided by ChatGPT.
Lingual orthodontics and esthetic braces have also

emerged as esthetic alternatives to conventional ortho-
dontic treatment. Many adult patients seek information
on these topics online. In terms of specific sections of
the DISCERN scale, individuals seeking orthodontic
treatment consistently rated the reliability of information
(Section 1) and the quality of information on treatment
choices about lingual orthodontics (Section 2) highest
compared to the other participant groups. Orthodontists
consistently rated the responses lowest across both
sections. Overall, the findings suggested that individu-
als seeking orthodontic treatment had the most positive
perceptions of ChatGPT responses related to Lingual
Orthodontics, followed by senior dental students and
orthodontists. In a manner similar to that observed for
lingual orthodontics, individuals seeking orthodontic
treatment consistently rated the reliability of information
provided by ChatGPT regarding esthetic braces high-
est compared to the other participant groups.

Table 3. ChatGPT Results for Temporomandibular Disorders. Comparison of DISCERN and GQS Scores Among Groups

Senior Dentistry Student

(n ¼ 30)

Individuals Seeking

Orthodontic Treatment (n ¼ 30)

Orthodontists

(n ¼ 30)

P*Parameters Mean (SD) Min.–Max. Mean (SD) Min.–Max. Mean (SD) Min.–Max.

DISCERN
Section 1 26.13 (6.34) 9–40 30.60 (6.29) 21–40 24.40 (6.23) 10–40 .002
Section 2 23.50 (4.92) 13–35 27.23 (5.34) 19–35 21.50 (6.28) 10–35 .002
Total Mean 49.63 (10.81) 29–75 57.83 (11.47) 40–75 45.90 (11.84) 20–75 .001
Section 3 3.57 (0.81) 2–5 3.97 (0.85) 3–5 3.47 (1.04) 1–5 .155

GQS 3.53 (0.86) 2–5 4.27 (0.87) 2–5 3.43 (0.90) 1–5 .001

a GQS indicates Global Quality Scale; Max, Maximum; Min, Minimum; SD, standard deviation.
* Results of Kruskal-Wallis test. Bold values are statistically significant.

Table 4. ChatGPT Results for Esthetic Orthodontic Braces. Comparison of DISCERN and GQS Scores Among Groups

Senior Dentistry Students

(n ¼ 30)

Individuals Seeking

Orthodontic Treatment (n ¼ 30)

Orthodontists

(n ¼ 30)

PParameters Mean (SD) Min.–Max. Mean (SD) Min.–Max. Mean (SD) Min.–Max.

DISCERN
Section 1 27.47 (5.58) 17–38 30.97 (6.68) 18–40 24.70 (5.40) 13–40 , .001**
Section 2 24.90 (5.82) 11–34 27.37 (5.49) 18–35 23.00 (5.21) 13–35 .015*
Total Mean 52.37 (11.01) 30–72 58.33 (12.04) 37–75 47.70 (9.82) 26–75 .001**
Section 3 3.67 (0.96) 1–5 4.07 (0.91) 2–5 3.57 (0.82) 2–5 .076*

GQS 3.50 (0.78) 2–5 4.17 (0.87) 2–5 3.50 (0.82) 2–5 .003*

a GQS indicates Global Quality Scale; Max, Maximum; Min, Minimum; SD, standard deviation.
* Results of Kruskal-Wallis test. Bold values are statistically significant.
** Results of one-way analysis of variance.
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TMD is a clinical condition characterized by pain,
sounds (crepitus or clicking), and irregular movements
in the temporomandibular joint, posing one of the most
challenging conditions to treat among causes of maxil-
lofacial pain.23 TMD is common, with a prevalence
ranging from 5% to 16%. It is more prevalent in women,
with an incidence that increases with age.24 TMD has
been described using a wide range of terminology.
However, in 1982, the American Dental Association
recommended the clear diagnostic and therapeutic dis-
tinction of various conditions affecting TMD and masti-
catory muscles and preferred the definition of TMD.
These disorders can cause serious problems as they
affect functions such as eating, speaking, breathing,
and swallowing, highlighting the importance of their
treatment.25 When evaluating the information provided
by ChatGPT on TMD across the three different groups
using specific sections of the DISCERN scale, individu-
als seeking orthodontic treatment consistently rated the
reliability of information (Section 1) and the quality of
information on treatment choices (Section 2) higher
compared to the other participant groups. Orthodontists
consistently rated the responses lowest across both
sections. Overall, the findings suggest that individuals
seeking orthodontic treatment have the most positive
perceptions of ChatGPT responses related to TMD, fol-
lowed by senior dental students and orthodontists.
AI-based robots can also be frequently used for dental

students in education and are among easily accessible
resources. Therefore, the accuracy and reliability of the
information in this field is also important for educational
purposes. Patients seeking orthodontic treatment or
experiencing various joint disorders may want to obtain
information on these topics through various internet
sources. During this process, it is crucial for orthodon-
tists or dental specialists to provide clear and concise
answers to patient questions and prepare them for the
treatment process. However, it is not always possible for
patients to consult orthodontists or dentists to address
their concerns about the process. Artificial intelligence-
based chatbots have tremendous potential to provide
relevant information to patients. Presently, there remains
a gap in research concerning the efficacy and precision
of ChatGPT in delivering orthodontic treatment informa-
tion and education across diverse social contexts.
The findings of this study offerred valuable insights

into the reliability and utility of ChatGPT in the ortho-
dontic context. While ChatGPT demonstrates potential
as an educational tool for patients and practitioners
alike,6 several factors must be considered to optimize
its effectiveness in clinical practice.3,5

One key consideration is the need for ongoing refine-
ment and customization of ChatGPT responses to bet-
ter meet the diverse needs of orthodontic stakeholders.
Tailoring responses to specific patient demographics,

treatment modalities, and clinical scenarios may enhance
the relevance and accuracy of the information pro-
vided.26 Additionally, integrating feedback mechanisms
to continuously improve the performance of ChatGPT
based on real-world usage data could further enhance
its utility in orthodontic practice.
In addition, efforts to enhance transparency and

accountability in AI-generated information are essen-
tial to build trust among users and ensure responsible
deployment of AI technology in healthcare.27 Provid-
ing users with clear indications of the limitations and
uncertainties associated with AI-generated responses
can help manage expectations and promote informed
decision-making.28–30 ChatGPT is a language model
designed to generate text based on the input it receives,
but it doesn’t guarantee the accuracy or veracity of the
text it produces. Therefore, it is not advisable to rely
solely on the information generated by ChatGPT without
verification. Researchers and professionals should care-
fully evaluate content generated by ChatGPT and verify
it when necessary.
There were some limitations of this study.

Sample Composition

The study sample primarily consisted of orthodontists,
senior dental students, and individuals seeking ortho-
dontic treatment. While these groups represented key
stakeholders in orthodontic care, the study may benefit
from including a more diverse range of participants,
such as general dentists, other healthcare professionals,
and individuals with different demographic backgrounds.

Generalizability

The findings of this study may have limited generaliz-
ability beyond the specific context and population exam-
ined. Variations in patient preferences, cultural factors,
and healthcare systems could influence the perceptions
of the reliability and utility of ChatGPT in different settings.

Single Assessment Method

The reliability and utility of ChatGPT responses were
evaluated primarily using the DISCERN scale and GQS.
While these tools provided valuable insights into the qual-
ity of information provided, additional assessment meth-
ods, such as qualitative interviews or usability testing,
could offer complementary perspectives on the perfor-
mance of ChatGPT.

CONCLUSIONS

• This study underscores the potential of ChatGPT as
a valuable resource for patient education and infor-
mation dissemination in orthodontics.
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• While ChatGPT demonstrates reasonable reliability
in providing orthodontic information, ongoing refine-
ment and customization are essential to optimize its
effectiveness in clinical practice.

• With continued improvements in the future, ortho-
dontists may be able to use such AI systems to opti-
mize treatment outcomes.
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