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Abstract

Background This study explored dental students’and dentists' perceptions and attitudes toward artificial intelligence
(Al) and analyzed differences according to professional seniority.

Methods In September to November 2022, online surveys using Google Forms were conducted at 2 dental colleges
and on 2 dental websites. The questionnaire consisted of general information (8 or 10 items) and participants’
perceptions, confidence, predictions, and perceived future prospects regarding Al (17 items). A multivariate logistic
regression analysis was performed on 4 questions representing perceptions and attitudes toward Al to identify
highly influential factors according to position, age, sex, residence, and self-reported knowledge level about Al

of respondents. Participants were reclassified into 2 subgroups based on students'years in school and 4 subgroups
based on dentists'years of experience. The chi-square test or Fisher's exact test was used to determine differences
between dental students and dentists and between subgroups for all 17 questions.

Results The study included 120 dental students and 96 dentists. Participants with high level of Al knowledge were
more likely to be interested in Al compared to those with moderate or low level (adjusted OR 24.345, p <0.001). Most
dental students (60.8%) and dentists (67.7%) predicted that dental Al would complement human limitations. Dental
students responded that they would actively use Al in almost all cases (40.8%), while dentists responded that they
would use Al only when necessary (44.8%). Dentists with 11-20years of experience were the most likely to disagree
that Al could outperform skilled dentists (50.0%), and respondents with longer careers had higher response rates
regarding the need for Al education in schools.

Conclusions Knowledge level about Al emerged as the factor influencing perceptions and attitudes toward Al

with both dental students and dentists showing similar views on recognizing the potential of Al as an auxiliary

tool. However, students'and dentists' willingness to use Al differed. Although dentists differed in their confidence

in the abilities of Al, all dentists recognized the need for education on Al. Al adoption is becoming a reality in dentistry,
which requires proper awareness, proper use, and comprehensive Al education.
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Background

Artificial intelligence (AI) enables machines to perform
tasks with a level of intelligence comparable to that of
humans. It has been approximately 10years since Al
passed through 2 periods of stagnation, often referred
to as “winters,” and it has now entered its third heyday.
Al is currently advancing faster than ever before, and
commercialization has begun to occur in various fields.
Translation, voice recognition, and navigation services
have already been commercialized and are extensively
used. Autonomous driving vehicles can be seen on
the roads, and ChatGPT, a large language model, has
recently come into the spotlight and is gaining world-
wide popularity.

In dentistry, Al is applied to various image data, such
as panoramic, periapical, bitewing, cephalometric, cone-
beam computed tomography, and magnetic resonance
images. Al has been studied extensively and can now be
used across the entire process of dental care, from patient
diagnosis to treatment plan establishment and prognosis
evaluation. Dental Al is capable of diagnosing dental car-
ies [1] and periodontal disease [2], identifying orthodon-
tic landmarks [3, 4], predicting the difficulty of extracting
wisdom teeth [5], and even accurately assessing patients’
facial asymmetry before and after orthognathic surgery
[6]. As a report published in 2020 suggests [7], dental
Al enables quick completion of tasks, accurate diagnosis
through rational decision-making, and standardization of
procedures. It is expected to become more customized to
meet user needs and provide convenience.

School programs have begun to implement education
on Al and it is likely that dental students and seasoned
dentists will become users of Al in the near future. The
key will be individual choices about appropriate Al uti-
lization and the technology’s reliability. To ensure the
correct development and practical use of dental Al, a
survey to understand the perceptions and attitudes of all
generations of dentists must occur first. This approach
makes it possible to identify whether students, with only
theoretical knowledge, and dentists, with practical expe-
rience, align or differ in their opinions on dental Al based
on their respective backgrounds. Some studies have been
conducted in Brazil [8], Saudi Arabia [9], Turkey [10], and
multinational institutions [11]. However, there has been
no such attempt in South Korea; although some previous
studies have analyzed the responses of dental students
by their year of study [10], no studies have accounted for
dentists’ length of professional experience.

Therefore, the aim of this study was to investigate and
compare the current perceptions, confidence, predic-
tions, and perceived future prospects of Al among den-
tal students and dentists in South Korea. In addition, we
categorized participants into subgroups to investigate
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whether their perceptions differed by their school year or
length of professional experience.

Methods

Participant recruitment

This study was approved by the Institutional Review
Board of the College of Dentistry, Yonsei University (No.
2-2022-0035). The sample size was calculated using
G*Power software (ver. 3.1.9.7; Universitit Kiel, Ger-
many) with an effect size of 0.2, significance level of 0.05,
and power of 0.85. An online survey using Google Forms
was distributed from September to November 2022. Den-
tal students were recruited from two randomly selected
colleges (one in a metropolitan city and another in a rural
area) out of a total of 11 dental colleges in South Korea.
Dentists were recruited from the two most actively used
dental social websites in South Korea: Dentphoto (http://
www.dentphoto.com) and moreDEN (http://www.mored
en.cokr). Anyone enrolled in a Korean dental college
or had a Korean dentist’s license could participate in
the study. However, given that the major dental courses
and clinical training begin in the third year in the 6-year
Korean dental curriculum, recruitment was limited to
students who were in their third year or higher. All par-
ticipants confirmed their understanding and agreement
to participate in the study by reading a research state-
ment that was prepared in advance and completing the
questionnaire.

Questionnaire

The study used a comprehensive questionnaire developed
by Jeong et al. [12] to survey all dental providers’ (den-
tists, dental hygienists, dental technicians, and students
majoring in these fields, etc.) perceptions and attitudes
toward AL The reliability of the questionnaire was shown
by a Cronbach’s alpha coefficient of 0.695 in the previous
study, and minor details were modified to target dentists
and dental students. The survey was distributed in their
native language, Korean. It contained a basic section to
investigate participants’ general information (8 questions
for students, 10 for dentists), followed by a main section
with 4 subsections to evaluate participants’ perceptions
(5 questions), confidence (3 questions), predictions (4
questions), and perceived future prospects (5 questions)
regarding Al In the main section, participants could
choose only one answer for each question, except in 3
multiple-response questions (items 9, 10, and 12). For
the multiple-response questions, the number of possi-
ble responses was limited to determine priorities, with 2
for question 9 (“Which role will Al play in dental health-
care?”), 2 for question 10 (“Which field of dentistry will
benefit most from AI?”), and 3 for question 12 (“Which
branch of dentistry will be the first to commercialize
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AI?”). Participants were allowed to provide personalized
responses if their opinion differed from the options pre-
sented, excluding questions on the ordinal scale.

Data analysis

All responses were thoroughly anonymized before analy-
sis. Frequency analysis was performed for all questions,
and the questionnaire’s 5-point Likert scale was simpli-
fied to a 3-point scale to assess participants’ responses
as a positive or negative tendency. The results of the
frequency analysis are presented as percentages relative
to the total number of participants (not the total num-
ber of responses). A logistic regression analysis was con-
ducted to investigate the impact of multivariable factors
(position, age, sex, residence, and self-reported knowl-
edge level about Al of respondents) on perceptions and
attitudes towards AI. One representative question was
selected for each subsection of the main section, and all
variables were classified into two categories for analysis.
The two-tailed chi-square test was performed to analyze
the statistical significance between dental students and
dentists, and within the respective subgroups of dental
students and dentists for the 17 main questions. Dental
students were divided into lower years (third and fourth)
and upper years (fifth and sixth), and dentists were
divided into 4 groups according to how long ago they had
received their dentist license: 5years or less, 6-10vyears,
11-20vyears, and 21years or more. The Fisher’s exact test
was applied for questions where the chi-square test was
not possible due to an expected frequency of fewer than
5 (exceeding 20% of the total). The statistical analysis was
performed using SPSS version 26 (IBM Corp., Armonk,
NY, USA), with a statistical significance threshold of
p< 0.05.

Results

Participant recruitment

A total of 264 responses were collected, including 120
dental students (55.6%) and 96 dentists (44.4%). Data
from 48 participants were excluded because they disa-
greed to participate in the survey or selected more
responses than allowed (for instance, choosing 3 or more
options when only 2 were allowed). General informa-
tion about the participants is shown in Table 1. Among
dental students, fourth-year students accounted for the
most responses (35.0%). Dentists with more than 21 years
of experience accounted for 31.3, and 81.3% of dentists
worked in dental clinics. A total of 60.8% of dental stu-
dents and 43.8% of dentists accessed the latest dental
news through their schools or academic conferences.
Approximately one-quarter of respondents (24.2% of
dental students and 25.0% of dentists) stated that they
well known or very well known about Al
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Questionnaire analysis

The results of the main section to evaluate participants’
perceptions, confidence, predictions, and perceived
future prospects regarding Al are shown in Table 2.

Perceptions toward Al

A total of 63.3% of dental students and 58.3% of den-
tists expressed an interest in Al Only 8.3% of dental
students and 11.5% of dentists responded that they
had obtained information about AI from schools or
academic conferences, and 42.5 and 49.0% of them,
respectively, agreed that dental schools should provide
educational programs on Al

Confidence in Al

A total of 25.0% of both groups agreed or strongly
agreed on the diagnostic superiority of Al over a skilled
dentist. Only 9.2% of dental students and 7.3% of den-
tists answered that they would follow the AI's judg-
ment if it differed from their own. In cases when Al
misdiagnosed a patient, 68.3% of dental students and
76.0% of dentists responded that the dentist should be
responsible.

Predictions about the applications of Al

Both dental students (60.8%) and dentists (67.7%)
selected “complementing the limits of human intelli-
gence” as one of the top roles for Al in future dental
healthcare, with some personalized responses such as
“revenue analysis” or “patient attraction” They pre-
dicted that dental AI would be useful in diagnosing dis-
eases (74.2% of dental students and 85.4% of dentists).
The majority of participants (70.0% of dental students
and 70.8% of dentists) responded that oral and maxillo-
facial radiology would be the branch where AI would be
commercialized first, followed by orthodontics (52.5%
of dental students and 49.0% of dentists).

Perceived future prospects for the application of dental Al

A total of 75.0% of dental students and 70.8% of den-
tists answered positively to its potential utility. Many
respondents predicted the commercialization of dental
AT within 8 to 11lyears (41.6% of dental students and
43.7% of dentists). Regarding the possibility that dental
Al could replace their job in the future, 64.2% of dental
students and 71.9% of dentists disagreed.

Multivariate factor analysis influencing perceptions

and attitudes toward Al

The respondents who self-reported high level of
knowledge about AI were more likely to show interest
in Al than those with moderate and low level of
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Table 1 Participants'general information
Question Dental students Dentists
N(%)
1. Which of the following applies to you?
Dental student 120(55.6) -
Dentist - 96(44.4)
2. How old are you?
< 30years old 111(92.5) 12(12.5)
31-40years old 9(7.5) 30(31.3)
41-50years old 33(344)
51-60years old 16(16.6)
> 61years old 5(5.2)
3.What is your sex?
Male 77(64.2) 67(69.8)
Female 43(35.8) 29(30.2)
4. Which of the following is your main residence?
Seoul 48(40.0) 53(55.2)
Capital area 13(10.8) 25(26.0)
Regional metropolitan city 22(18.4) 5(5.2)
Local neighborhood 33(27.5) 9(9.4)
Town or township 4(3.3) 4(4.2)
5. Where do you usually find the latest dental news?
Internet 41(34.2) 36(37.5)
Newspapers 5(5.2)
Acquaintances 4(4.2)
Books and papers 6(5.0) 8(8.3)
Regional metropolitan cities 0 0
Schools or academic conferences 73(60.8) 42(43.8)
Other 0 1(1.0)
6. How well do you know Al?
Very well / well 29(24.2) 24(25.0)
Average 47(39.2) 36(37.5)
Little / not at all 44(36.6) 36(37.5)
7.Have you ever taken a part in Al development?
Yes, | have 7(5.8) 6(6.2)
No, | have not 113(94.2) 90(93.8)
8. (Dental students only) Which year are you in?
3rd years 9(7.5) -
4th years 42(35.0) -
5th years 33(27.5) -
6th years 36(30.0) -
9. (Dentists only) How long have you been licensed as a dentist?
<5years - 27(28.1)
6-10years - 15(15.6)
11-20years - 24(25.0)
> 21years - 30(31.3)
10. (Dentists only) Which is your dental specialty?*
None (general dentist) - 34(354)
Advanced general dentistry - 37(38.5)
Basic dentistry - 0
Conservative dentistry - 0
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Table 1 (continued)
Question Dental students Dentists
N(%)
Oral and maxillofacial radiology - 3(3.1)
Oral and maxillofacial surgery - 7(7.3)
Oral medicine - 3(3.1)
Orthodontics - 6(6.3)
Pediatric dentistry - 3(3.1)
Periodontics - 5(5.2)
Preventive dentistry - 0
Prosthodontics - 5(5.2)
TOTAL - 103(107.2)
11. (Dentists only) Which type of workplace do you work in?
Dental clinic - 78(81.3)
(Dental) hospital - 4(4.2)
(Dental) university hospital - 11(11.4)
Enterprise - 0
Public institution - 3(3.1)
Educational institution - 0
Other - 0

Al artificial intelligence, N number of responses
* Multiple-response question

knowledge (aOR=24.345, p<0.001) in multivariate
factor analysis of perceptions and attitudes. There were
no statistical significance depending on position, age,
sex, and residence (Table 3).

Difference analysis in perceptions and attitudes

between dental students and dentists

Statistically significant differences were found between
dental students and dentists for 3 questions in the ques-
tionnaire’s main section. In question 3, which asks about
the greatest advantage of Al, dental students (52.6%)
most often chose the integration of extensive data, while
dentists (32.3%) most often responded that it is fast
and objective. In question 15, dental students (40.8%)
said they would use dental Al in all or most cases in the
future, and dentists (44.8%) said they would use it only
seldom or when necessary. Question 17 showed that a
higher proportion of dental students (87.5%) than den-
tists (80.2%) anticipated that dental AI will develop and
reduce misdiagnosis rates in the future (Table 2).

Difference analysis within subgroups according

to seniority of dental students and dentists

The subgroup analysis according to the seniority of dental
students indicated that only the responses to question
11 exhibited a statistically significant difference (Fig. 1).
Dental students in the lower years (third and fourth)
believed (64.7%) that university hospitals would be the

first to commercialize Al, while 42.0% of students in the
upper yvears (fifth and sixth) thought that specialty clinics
would be the first to do so.

In the subgroup analysis according to dentists’
seniority, 3 questions exhibited statistically significant
differences. The most frequently mentioned strength
of Al in question 3 was its fast and objective nature
among the subgroup with 21 years or more of experience
(43.3%), followed by the subgroup with less than 5years
of experience (37.0%). The subgroup with 6-10years
of experience chose “reduction of misdiagnosis rates”
(66.7%), and the subgroup with 11-20years chose
“integration of extensive data” (37.5%). None of the
dentists selected “no constraints of time and space”
(Fig. 2). Question 5 indicated that the longer the dentists’
careers, the more they agreed that Al-related information
should be provided in schools: 25.9% for 5years or less,
40.0% for 6-10years, 50.0% for 11-20years, and 73.3%
for 21years or more (Fig. 3). In question 6, 50.0% of
dentists with 11-20years of experience disagreed that
AT’s diagnostic ability could outperform that of a skilled
dentist (Fig. 4).

Discussion

The field of dentistry is undergoing significant changes
through extensive research and development in dental
Al and its use is becoming a consideration across the
dental profession, not only for a select few. This study
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Table 2 Items regarding Al, consisting of participants’' perceptions, confidence, predictions, and perceived future prospects

Question Dental students Dentists
N(%)

Perceptions toward Al
1. Are you interested in Al that is used in everyday life?

Strongly agree / agree 76(63.3) 56(58.3)
Neither agree nor disagree 32(26.7) 32(333)
Strongly disagree / disagree 12(10.0) 8(8.4)
2. What is your main source to obtain Al information?
Internet 100(83.3) 74(77.1)
Newspapers 3(2.5) 5(5.2)
Acquaintances 4(34) 4(4.2)
Books or papers 1(0.8) 1(1.0)
Schools or academic conferences 10(8.3) 11(11.5)
Other 2(1.7) 1(1.0)
3.What is the greatest advantage of AI?®
Fast and objective 22(18.3) 31(32.3)
Integration of extensive data 63(52.6) 26(27.1)
Reduction of misdiagnosis rates 22(18.3) 30(31.3)
No constraints of time and space 3(2.5) 0

No emotional exhaustion or physical limitations 1
Other 0
4. What is the greatest disadvantage of Al?

0(8.3) 7(7.3)

Difficult to use for controversial issues 19(15.8) 9(9.4)
Difficult to control unexpected situations 26(21.7) 27(28.1)
Lack of flexibility for individual applications 43(35.8) 29(30.2)
Limited consideration of the patients'feelings 21(17.5) 23(24.0)
Developed by experts with little clinical experience 11(9.2) 5(5.2)
Other 0 3(3.1)
5. Do you think that schools should provide education on Al?
Strongly agree / agree 51(42.5) 47(49.0)
Neither agree nor disagree 48(40.0) 39(40.6)
Strongly disagree / disagree 21(17.5) 10(10.4)
Confidence in Al
6. Do you think Al’s diagnostic ability could outperform skilled dentists?
Strongly agree / agree 30(25.0) 24(25.0)
Neither agree nor disagree 58(48.3) 42(43.8)
Strongly disagree / disagree 32(26.7) 30(31.2)
7. Which would you trust more if yours and the Al's judgment are different?
My judgment 59(49.2) 62(64.6)
Al's judgment 11(9.2) 7(7.3)
Opinions of other dentists 41(34.2) 24(25.0)
Opinions of other Al programs 1(0.8) 1(1.0)
Leave it to the patient’s choice 8(6.6) 2(2.1)
8.Who should be responsible when Al misdiagnoses?
Dentist 82(68.3) 73(76.0)
Dental hygienist 2(1.7) 0
Company that developed Al 24(20.0) 18(18.8)
Patient who followed Al's opinion 1109.2) 4(4.2)
Other 1(0.8) 1(1.0)

Predictions about the application of Al
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Table 2 (continued)

Question Dental students Dentists
N(%)

9. Which role will Al play in dental healthcare?*

Not helpful for dental healthcare 3(2.5) 0
A guide to solving rare problems 26(21.7) 15(15.6)
Providing clinical data for an evidence-based dental approach 49(40.8) 38(39.6)
Complementing the limits of human intelligence 73(60.8) 65(67.7)
Reference for each treatment 63(52.5) 30(31.3)
Complete replacement of dentist’s judgment 0 1(1.0)
Other 3(2.5) 2(2.0)
TOTAL 217(180.8) 151(157.2)
10. Which field of dentistry will benefit most from AI?*
Diagnosis 89(74.2) 82(85.4)
Treatment decision 42(35.0) 36(37.5)
Direct treatment including surgery 23(19.2) 11(11.5)
Dental care support for undeserved population 13(10.8) 9(9.4)
Research and development of drugs and dental materials 33(27.5) 20(20.8)
Development and improvement of social insurance system 7(5.8) 4(4.2)
Other 4(3.3) 0
TOTAL 211(175.8) 162(168.8)
11. Which type of dental facility will be the first to commercialize Al?
Public primary care institution (e.g. public health center) 8(6.7) 9(9.4)
Primary care institution (e.g. private clinic) 14(11.6) 12(12.5)
Specialty clinic (e.g. orthodontics, esthetic prosthetics) 41(34.2) 30(31.3)
University hospital 57(47.5) 45(46.8)
Other 0 0
12. Which branch of dentistry will be the first to commercialize AI?*
Advanced general dentistry 8(6.7) 2(2.1)
Basic dentistry 34(28.3) 28(29.2)
Conservative dentistry 14(11.7) 12(12.5)
Oral and maxillofacial radiology 84(70.0) 68(70.8)
Oral and maxillofacial surgery 37(30.8) 20(20.8)
Oral medicine 25(20.8) 13(13.5)
Orthodontics 63(52.5) 47(49.0)
Pediatric dentistry 0 0
Periodontics 3(2.5) 2(2.1)
Preventive dentistry 9(7.5) 8(8.3)
Prosthodontics 24(20.0) 17(17.7)
Other 1(0.8) 1(1.0)
TOTAL 302(251.6) 218(227.0)
Perceived future prospects for the application of dental Al
13. Do you expect the application of dental Al to be useful?
Strongly agree / agree 90(75.0) 68(70.8)
Neither agree nor disagree 25(20.8) 23(24.0)
Strongly disagree / disagree 5(4.2) 5(5.2)
14. When will dental Al be commercially available?
< 3years 6(5.0) 3(3.1)
4-7 years 35(29.2) 35(36.5)
8-11years 50(41.6) 42(43.7)

12-15years 17(14.2) 9(9.4)
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Table 2 (continued)
Question Dental students Dentists
N(%)
> 16years 12(10.0) 7(7.3)
15. How often would you use dental Al if it were applied??
In all cases / in most cases 49(40.8) 35(36.4)
In about half of the cases 36(30.0) 18(18.8)
Only when absolutely necessary / seldom used 35(29.2) 43(44.8)
16. Can dental Al replace your job in the future?
Strongly agree / agree 9(7.5) 6(6.2)
Neither agree nor disagree 34(28.3) 21(21.9)
Strongly disagree / disagree 77(64.2) 69(71.9)
17. Will further improvements reduce misdiagnosis rates by dental AI?°
Strongly agree / agree 105(87.5) 77(80.2)
Neither agree nor disagree 10(8.3) 18(18.8)
Strongly disagree / disagree 5(4.2) 1(1.0)

Al artificial intelligence, N number of responses
* Multiple-response question

2 Chi-square test; ® Fisher's exact test; p <0.05

aimed to investigate the perceptions and attitudes of
dental students and dentists toward Al in South Korea.
Some studies have been previously conducted, but
this is the first attempt in South Korea. The novelty
of this research lies in not only comparing the results
between dental students and dentists but also analyzing
differences based on their seniority. Furthermore, it
is expected that the rapid development of Al will lead
to changes in perception, so it would be interesting to
compare the results of our study with the perceptions
described in previous studies.

This study included 216 participants, consisting of 120
dental students and 96 dentists. The response rate for
students was 20.7%, but an accurate calculation was not
possible for dentists because the number of subscribers
was not disclosed on the websites. Several strategies sug-
gested by Phillips et al. [13] were implemented to collect
as many responses as possible, but the possibility of non-
response bias due to the small number of participants
must be considered. The findings revealed no significant
differences among dental students and dentists in most
of their perceptions, confidence, predictions, and per-
ceived future prospects of AL Interestingly, despite the
rapid advancement of Al technology, the overall trend
observed in this study remains consistent with previous
studies [8—11] conducted 2 to 3years earlier.

In a previous survey of medical and dental students in
63 countries [11], only 15.3% of participants responded
that they were interested in the use of Al in daily life,
but our study observed a significant increase, with 63.3
and 58.3% of dental students and dentists, respectively.

Nevertheless, it appeared that Al-related education is
not yet sufficiently provided in schools. Only a small
number of dental students and dentists answered
that they obtained information on Al from schools or
academic conferences (8.3 and 11.5%, respectively),
and almost half of the participants (42.5 and 49%,
respectively) responded that school programs should
provide education on Al Since several dental colleges
have begun offering Al-related school programs, the
proportion of participants who stated that schools
should provide education on Al was somewhat lower
than that in previous studies [8, 10, 11], and our results
showed that related educational support is still lacking.

The findings in this study highlight the ethical
challenges facing AI. Respondents said they would
rely on the judgment of humans, such as themselves
or other dentists, when their opinions and those of
Al differed (83.4% of students and 89.6% of dentists).
Although there was a prevalent belief that dentists
should bear responsibility for Al misdiagnoses (68.3% of
students and 76.0% of dentists), others pointed toward
the companies that developed the algorithms (20.0%
of students and 18.8% of dentists). Al algorithms have
a blind spot, referred to as the “black box” problem,
wherein they do not reveal the patterns they analyze
and apply when learning from training data [14].
The opacity of Al decision-making processes and the
potential inconsistency in judgments call into question
the validity of AI, sparking debates on responsibility
attribution [15]. Therefore, indiscriminate use of Al
should be avoided in high-risk healthcare settings
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Question 11. What type of dental facility will be the first to commercialize Al?

100

&0 64.7%
m  loweryears
(third and fourth)
60
42.0%
34.8% Upper years
40 (fifth and sixth)
23.5%
17.4%
7.8% 5 g a9

Public primary care Primary care
institution

Fig. 1 Responses of the student subgroups (lower and upper years)
to Question 11. Fisher's exact test showed a statistically significant
difference in the responses of the 2 subgroups (p=0.003). A/ artificial
intelligence

Specialty
institution clinic

University
hospital

Question 3. What is the greatest advantage of Al?

Fast and objective 37.0% 6.7% 29.2% -
Integration of 33.3% 6.7% 37.5% - s 5years
extensive data
Reduotion of - {45 gof 66.7% 233% 610 years
misdiagnosis rates
No constraints of
time and space 11-20 years
No emotional eg(hausuon 7.4% 13.3% 8.3%.3%
or physical limitations W =21years

Others 3.7% 6.7%
[ 20 40 60 80 100
Fig. 2 Responses to Question 3 according to dentists'years
of experience. Fisher's exact test showed a statistically significant
difference in the responses of the subgroups (p=0.029). A/ artificial
intelligence

Question 5. Do you think that schools should provide education on Al?

73.3% ™ Strongly agree,
agree
59.3%
50.0%
46.7% Neither agree
40.0% < S L disagree
25.9%
23.3% m Strongly disagree,
14.8% 13.3% 13.6% disagree
T 33%
<5 years 6-10 years 11-20 years 221 years

Fig. 3 Responses to Question 5 according to dentists'years

of experience. Fisher's exact test showed a statistically significant
difference in the responses of the subgroups (p=0.020). A/ artificial
intelligence

where accurate decisions and appropriate actions based
on evidence are important.

Both students and dentists were aware of the role and
limitations of Al They expected Al to serve primarily as
an adjuvant in diagnosing oral diseases (74.2 and 85.4%,
respectively) and recognized that it could compensate for
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Question 6. Do you think Al’s diagnostic ability could outperform skilled dentists?

o Strongly agree,
12.9% agree
/ 50.0% 50.0% m Neither agree
nor disagree
333 29.2% .
\ 0.8% 20 0“ o Strongly disagree,
/ disagree

<5 years
Fig. 4 Responses to Question 6 according to dentists’years
of experience. The chi-square test showed a statistically significant
difference in the responses of the subgroups (p=0.043). Al artificial
intelligence

6-10 years 11-20 years 221 years

deficiencies in human intellectual limits (60.8 and 67.7%,
respectively). More than 70% of participants identified
oral and maxillofacial radiology as the field with the
highest potential for dental Al to be commercialized first,
followed by orthodontics. Al technologies, including
machine learning and deep learning, are being utilized to
accurately detect [16—20] or segment [21-23] oral lesions
on dental radiographs. Several commercial software
applications in orthodontics automatically recognize
landmarks in this way.

Most students and dentists participating in our study
had a positive outlook on the potential and utility of den-
tal Al but did not believe it would replace their jobs (64.2
and 71.9%, respectively). Most agreed that AI cannot
replace all jobs but expected that it will first replace sim-
ple jobs that do not require much skill. However, recent
generative Al tools can create text, photos, and videos,
and the idea that white-collar jobs based on professional
knowledge will be replaced by Al is growing.

Respondents who considered themselves to have a high
level of knowledge about Al were approximately 24 times
more likely to be highly interested in everyday Al applica-
tions. There were differences in perceptions and attitudes
toward AI depending on position, age, sex, and residence,
but these were not statistically significant. It is thought
that further research on this is needed in the future.

Contrasting opinions were observed between dental
students and dentists on certain topics. First, dental
students (52.6%) highly rated AI's capability to integrate
extensive datasets, but dentists (32.3%) prioritized
Al’s fast and objective ability to identify abnormalities
or diseases that are difficult to detect with the naked
eye in real-world clinical settings. Second, students
(40.8%) expressed an inclination to use dental Al
actively, whereas dentists (44.8%) indicated a more
selective approach to its usage. This discrepancy likely
reflects differences between students who lack clinical
experience and take theoretical classes and dentists who
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have substantial clinical experience; furthermore, most
of the students were younger than 30years old (92.5%),
suggesting a greater ability to accept new concepts and
the accompanying social changes.

When the results of the survey were compared between
the upper- and lower-year subgroups of dental students,
the differences in responses to all but 1 question were
not statistically significant. Regarding the dental facilities
where Al is anticipated to be commercialized first, lower-
year students (64.7%) opted for university hospitals, while
upper-year students (42.0%) chose specialty clinics such
as orthodontics and aesthetic prosthetics. This difference
may have been influenced by the students’ respective
educational levels in dentistry.

The differences in perceptions and attitudes accord-
ing to dentists’ seniority were more noteworthy. Den-
tists with more experience were more likely to agree
that schools should provide Al-related education. This
indicates that even older dentists unfamiliar with digi-
tal advancements now recognize the need for Al in the
field. Now that the need for Al-related school programs
is no longer a controversial issue, it is time to develop
appropriate educational programs, including programs
that can provide Al-related information to dentists in the
field. Another difference was found in the responses to
whether participants thought that Al's diagnostic ability
could outperform that of a skilled dentist. Dentists with
less than 5years of experience showed the same response
rates (33.3% each) for agreement and disagreement, and
50.0% of dentists with 11-20years of experience disa-
greed. Half of the dentists with more than 21years of
experience expressed neither agreement nor disagree-
ment. Dentists with 11-20vyears of experience are usually
considered to be in their prime regarding their knowl-
edge and diverse clinical experience, and they seemed to
trust skilled dentists more than AL

This study is significant in that it is the first study in
South Korea to investigate overall perceptions and atti-
tudes toward Al among dental students and dentists and
the first in the world to analyze differences according to
participants’ years of professional experience. The find-
ings provide valuable insights into the challenges that Al
researchers must address and directions for the applica-
tion of Al to dentistry. Moreover, it may help with under-
standing the requirements of future and current dentists
to use dental Al effectively in their practice. However,
this study has some limitations. The sample size was
small, and the data may have been biased since the par-
ticipants were recruited from a limited number of dental
colleges and social websites in South Korea. Additionally,
this study did not include specific questions about dental
Al making it difficult to fully understand participants’ in-
depth perceptions or attitudes. Lastly, the emergence of
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highly trained AI systems such as ChatGPT using large-
scale data is significantly changing the paradigm and
becoming increasingly integrated into healthcare, but
this study was conducted prior to these developments.
Given the rapid development of Al, there is a need for
future surveys to track changes in perceptions over time
and provide detailed analysis results.

Conclusions

This survey showed that the greatest influential factor
on perceptions and attitudes toward Al was the level of
knowledge about Al but the general view was found to
be largely similar among dental students and dentists.
Both dental students and dentists responded that they
would follow their own judgment if it differed from that
of an AI application and that dentists were responsible
for Al-based diagnostic errors. This suggests that there is
a growing tendency to perceive Al as an aid rather than
to use it with blind faith. However, educational programs
on Al are still lacking, and dentists with more experience
showed the highest response rate regarding the need for
Al-related education in schools. Students showed more
active intention to use Al, and dentists expressed their
intention to use it more selectively. These results showed
that although some differences in perception still sepa-
rate dental students and dentists by background and gen-
eration, the use of dental Al has become a reality for all
dental students and dentists, and Al training for all gen-
erations is necessary.
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