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ABSTRACT

For the past few years, Artificial Intelligence (AI) has been a topic of great interest in dentistry.
There has been an exponential increase in the usage of AI-based technology in daily dental practice.
Al applications are being routinely used to assist dental practitioners in the diagnosis and treat-
ment planning of patients. The purpose of this study was to assess knowledge and perception of Al
amongst dental students of Karachi, Pakistan. A multi-center, cross-sectional study was conducted
using an online (Google forms) survey. A pre-validated questionnaire comprising of 22 questions was
circulated among 5 dental schools of Karachi, Pakistan from December 2021 till January 2022. The
questionnaire is comprised of various sections aiming to evaluate the dental students’ knowledge and
attitudes toward Al and its possible applications in dentistry. Descriptive analysis and Pearson chi-
square test were used for data analysis. A total of 355 students (73.2% female, 26.8% male) responded
to the questionnaire. Out of these 58.3% of students had basic knowledge about AI working principles.
74.7% showed agreement that dentistry would be revolutionized by Al. 31.5% of participants showed
a neutral opinion that Al could replace them in the future. Furthermore, 85.6% of students responded
that AI was not a part of their current undergraduate teaching curriculum moreover 66.0% and 69.1%
of the participants agreed that Al should be included in the undergraduate and post-graduate curric-
ulum respectively. Overall, the participants responded towards having low awareness regarding Al
but showed a willingness to improve their knowledge in this field. Furthermore, participants showed
willingness to include Al in undergraduate and post-graduate teaching curricula.
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INTRODUCTION

The human brain has been a source of research
and intrigue for centuries. Scientists have based in-
ventions on the functioning of the human brain and
yet the aspiration that machines can properly think
like a human being seems far-fetched.! Disruptive in-

I Corresponding Author: Hira Akhtar, BDS, MDS, Senior Registrar,
Department of Operative Dentistry, Dow University of Health
Sciences, Karachi

2 Sanam Faheem, BDS, MSc, Lecturer, Department of Oral Biology,
Dow University of Health Sciences, Karachi

3 Rimsha Qasim, BDS, Lecture, Deparment of Oral Biology, Dow
University of Health Sciences, Karachi

4 Fariha Irfan, BDS, FCPS, Assistant Professor Department of Op-
erative Denistry, Hamdard University Dental Hospital, Karachi

5 Anum Tanwir, BDS, MDS, Senior Registrar, Department of Pae-
diatric Dentistry, Baqai Medical University, Karachi

6 Hina Hammad, BDS, FCPS, Assitant Professor Department of
Operative Dentistry, Hamdard University Dental Hospital, Karachi

7 Suraiya Hirani, BDS, Senior Lecturer Department of Oral Biology,
Sir Syed College of Medical Sciences, Karachi
Received for Publication: Nov 26, 2022
Revised: Dec 25, 2022
Approved: Dec 31, 2022

novations are an integral part of modern medicine and
artificial intelligence (AI) is one of them. This concept
was introduced by John McCarthy in 1956 which gave
roots to further exploration.? Al is best defined as “the
system’s ability to correctly interpret external data, to
learn from such data, and to use them to achieve specific
goals and tasks through flexible adaptations”.? Many
are unaware that Al plays an essential role in our daily
lives; ranging from voice and fingerprint recognition
systems in phones to Google Maps, humans have now
become dependent on this technology. * These days, Alis
being widely used in the health sector as deep learning
and machine learning. Deep learning systems are being
effectively used in a variety of clinical fields of medicine
and dentistry including diagnosis of different cancer,
oral radiology, denture design, temporomandibular
joint disorders, caries diagnosis, periodontal diseases,
cephalometric analysis, and others.> ¢

Digital dentistry like CAD/CAM, intraoral scan-
ners, CBCT, and 3D printing are some examples of Al
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technologies that are currently being taught to dental
students and are also part of routine clinical practice
usage.” 8 Moreover, virtual assistants are now being
utilized to book patient appointments, digitize records,
devise treatment planning methods, and also inspect
patient compliance to therapy.® 1°

Al not only has the potential to provide treatment
planning for existing modalities but also impart do-
main-based detection. Advanced Al technology now
has the ability to yield ideal decisions in complex and
unpredictable situations. Itis suggested that automatic
systems can reduce workload, complement, assist, and
perform at the level of a junior dentist although, in
no way it is considered as a replacement for a dental
professional.'’ 2

The usefulness of this technology cannot be un-
dermined. It is imperative that knowledge regarding
it should be taught in medical and dental schools and
universities. As the new generation of healthcare pro-
fessionals are entering the workforce, equipping these
future practitioners with awareness and understand-
ing will help them to stay up to date with the latest
development in the digital future. The inclusion of Al
dentistry in the dental curriculum has been advocated
previously.’®* Furthermore, there is no doubt that the
COVID pandemic proved that telemedicine and Al are
anecessity for patient welfare and disease prediction.!®
Addition of simulation and robotic technology alongside
intelligent tutoring systems may provide wider avenues
to gain knowledge and experience. Switching from the
traditional training sessions to Al methods of learning
may very well improve clinical learning especially with
respect to self-evaluation and objective feedback.!5 17

Consequently, dental professionals, students, and
educators should be well informed about data science,
robo-ethics, data analysis, and AI algorithms as the
future healthcare landscape is expected to bring more
Al-based technological advancement.!® Therefore, this
study aimed to assess the knowledge and perceptions of
Pakistani dental students towards Al and its utilization
in dentistry. With the help of this study, inclusion of
this aspect in the dental curriculum may be considered.

MATERIALS AND METHODS

A descriptive observational study was conducted
amongst the dental students from 5 different dental
schools of Karachi, Pakistan. The research project was
approved by the university ethics and dental review
committee (Document reference number: sscms/college/
principal(dental)/2021/082). A pre-validated question-
naire developed by Yuzbasioglu '® was designed using
web-based electronic software (Google Forms) and
distributed using social media platform (WhatsApp).
The data was collected for a period of one month from

December 2021 till January 2022.

The sample size was calculated using OpenEpi,
Version 3 with a confidence level of 95% and a 5% error
margin considering a 50% outcome variable. Keepingin
view the number of dental students from all five years
studying in different dental colleges of Karachi city,
the total population at an average calculated would
be 1450. The sample size for the study was calculated
as 304 students.

The survey questionnaire comprised of data collect-
ed on demographics and educational information about
dental students, knowledge of and attitudes towards Al,
future application areas of Al in dentistry, and topics
of Al in dental education. The first part of the survey
required data on sociodemographic characteristics such
as gender, name of attending dental school, and grade
of dental education. In the second part, the participants
were asked questions about (1) “information source of
recent Al applications,” (2) “having basic knowledge
about the working principles of Al,” (3) “being aware
of the usage of Al in dentistry.” and (4) “If Al is a part
of the current teaching curriculum of the institute”.
In the third section, the participants were presented
with 15 statements and asked to indicate their level of
agreement on a 5-point Likert scale (strongly disagree,
disagree, neutral, agree, strongly agree). For purposes
of ensuring anonymity, no tracking system was used.

The data were analysed with IBM SPSS software,
Version 23. Descriptive analysis such as frequencies
and percentages were calculated. Pearson chi-square
test was used for the analysis of all categorical data.
The significance level was taken as P < 0.05.

RESULTS

During study period 355 dental students completed
the survey, among which 73.2% (n = 260) were female
and 26.8% (n = 95) were male. All the students were
from the public and private sector dental colleges of
Karachi. Dental students who completed the survey
were from 1% year 17.5% (n = 62), 2" year 25.1% (n
= 89), 3" year 17.5% (n = 62), 4™ year 18.6% (n = 66)
and 5% year 21.4% (n = 76). A total of 208 respondents
were not aware of Al in dentistry and health sciences.
However, 207 participants responded that they had
basic knowledge regarding the working principles of Al
technologies. Moreover, 304 participants reported that
Al was not a part of the current teaching curriculum
of their institute (Figure 1).

The answers of the participants reflecting their
attitude about all 15 statements regarding the po-
tential of Al usage in dentistry are shown in Figure
2. Regarding the source of artificial intelligence in
dentistry 30.7% (n = 109) of students learned about
AT through social media (Facebook/Twitter), 7.9% (n
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TABLE 1: COMPARISON OF “HAVING A BASIC KNOWLEDGE ABOUT THE WORKING PRINCIPLE
OF AI” AND “BEING AWARE OF THE USAGE OF AI IN DENTISTRY” BETWEEN INFORMATION AND

YEARS OF EDUCATION.

Information Having a basic knowledge about Al Being aware of the usage of Al in den-
sources tistry

Yes No p-value Yes No p-value
Friends and 14 2 <0.001 11 5 <0.001
family etc.
Through sci- 22 2 21 3
entificjournal
Lectures in 23 5 20 8
the university
Social media 94 15 85 24
Facebook/
Twitter etc.
Others 9 9 8 10
Not sure 45 115 2 158
Year of edu- Yes No p-value Yes No p-value
cation
1st 34 28 0.004 19 43 0.172
2nd 65 24 42 47
3rd 35 27 28 34
4th 28 38 23 43
5th 45 31 35 41

Pearson chi-square test

TABLE 2: RESPONSES TO STATEMENTS ABOUT PERCEPTIONS AND ATTITUDES TOWARDS AI IN

DENTISTRY
Statements Strong- Agree Neu- Dis- Strong- Statistical significance according to
ly n (%) tral agree lydis- Gender Dental Having Being
agree n n (%) n(%) agreen school abasic aware
(%) (%) year knowl-  of the
edge of use of
Al Al
Can Al lead to ad- 89 (25.1) 176 68 8(2.3) 14(3.9) 0.288 0.581 0.001 0.003
vancementin den- (49.6) (19.2)
tistry/medicine
Can Al replace 27(7.6) 93 112 84  39(11.0) 0.009 0.372 0.08 0.226
dentists/physi- (26.2) (31.5) (23.7
cians in the fu-
ture?
Areyouexcitedfor 53 (14.9) 173 106 13 10 (2.8) 0.795 0.332 0.66 0.475
its use? (48.7) (29.9 (3.7
Can it be a diag- 47(13.2) 167 108 22 11(3.1) 0.484 0.084 0.05 0.017
nostic tool? (47.0) (30.4) (6.2)
Can Al be a prog- 44 (12.4) 171 118 16 6 (1.7) 0.286 0.458 0.05 0.003
nostic tool? (48.2) (33.2) (4.5)
195
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Can Al be used 37(10.4) 199 97 19
for radiographic (66.1) (27.3) (5.4)
diagnosis of tooth

caries

Can Al be used in 39 (11.0) 184 111 16
the radiographic (51.8) (31.3) (4.5)
diagnosis of peri-

odontal diseases

Can Al diagnose 35(9.9) 176 119 16
soft tissue lesions (49.6) (33.5) (4.5)
of the mouth?

Can Al be used in 51 (14.4) 169 112 18
3-dimensional im- (47.6) (31.5) (5.1)
plant positioning

and planning.

Can AI be used 36(10.1) 196 102 14
as a treatment (55.2) (28.7) (3.9
planningtoolin di-

agnosis and treat-

ment planning in

dentistry

Artificial intelli- 37 (10.4) 177 124 12
gence can be used (49.9) (34.9) (3.4)
asaquality control

tool to assess the

success of treat-

ments

Can Al be used in 38 (10.7) 180 114 20
the radiographic (50.7) (32.1) (5.6)
diagnosis of pa-

thologies in the

jaws.

Can Al be used in 49 (13.8) 182 106 14
forensic dentistry (51.3) (29.9) (3.9)
Should AI be part 68 (19.2) 166 94 19
of undergraduate (46.8) (26.5) (5.4)
dental training

and curriculum

Should Al be part 73 (20.6) 172 86 18
of postgraduate (48.5) (24.2) (5.1)
dental training

and curriculum

3(8) 0.053 0.278 0.007 <0.001
5(1.4) 0.014 0.241 0.02 0.004
9(2.5) 0.182 0.681 0.01 <0.001
5(1.4) 0.087 0.460 0.001 <0.001
7(2.0) 0.503 0.380 0.003 <0.001
5(1.4) 0.109 0.123 0.066 0.001
3(0.8) 0.328 0.650 0.262 0.006
4(1.1) 0.230 0.576 0.061 0.041
8(2.3) 0.374 0.009 0.072 0.022
6 (1.7) 0.303 0.132 0.001 0.002

Pearson chi-square test

= 28) of students via lectures given in the university,
6.8% (n=24) of students from scientificresearch papers
whereas 5.1% (n = 18) of students had knowledge from
other sources and 4.5% (n = 16) through friends/family.
However, 45.1% (n = 160) of the participants reported
that they were unsure about their Al source of infor-
mation. Statistically significant results were observed
between the information sources of participants who
had basic knowledge about the working principles of Al

(P <0.001), and also between the information sources
of participants who were aware of the usage of Al in
dentistry (P <0.001). Comparison in terms of education
grade showed a statistical difference between education
year and having basic knowledge about AI (P 0.004)
(Table 1)

A vast majority of the participants agreed that
dentistry would be revolutionized by Al (74.7% agree-
ment), but 31.5% of the participants responded that
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Are you aware of the usage of Al in Dentistry? 147 | 208 |

Do you have the basic knowledge about the

working principle of Al? 207 | e |

Is Al part of your institute’s teaching curriculum?- 51 304 |

0 50 100 150 200 250 300 350

[m] ENo

Fig 1: Distribution of responses regarding Al aware-
ness, knowledge, and part of current teaching curric-
ulum

Al applications should be part of postgraduate entaltraining and curriculum.
Al applications should be part of undergraduate dentaltraining and curriculum

Al can be used in forensic denstry:

Al can be used in the radiographic diagnosis of pathologies in the jaws.

Al can be used as a qualty controltool to assess the success of reatments,

Al can be used as a treatment planning tool in diagnosis and treatment planning in dentistry.
Al can be used in 3-dimensional implant positioning and planning.-

Al can be used in the diagnosis of softissue lesions of the mouth-

Al can be used in the radiographic diagnosis of periodontal diseases.

Al can be used for radiographic diagnoss o tooth caries-

Al can be used as prognostic tool to predict the course of a disease and determine whether there is a change of recovery.
Al can be used as a definiive diagnostic tool n the diagnosis of diseases

Do you think the use of Aiin dentstry and medicine is exciting?- 0

Do you think Al can replace dentists‘physicians in the future?- ) |

Do you think Al willlead to major advances in dentistry and medicing?-

S e e e e e e
0 50 100 150 200 250 300 350
O Neutral DODisagree DStrongly disagree

@ Strongly agree

oAgree

Fig 2: Distribution of answers regarding all state-
ments about Al usage in dentistry.

Al could replace themselves in the future. Many of the
participants showed excitement towards the use of Al
in dentistry (63.6% agreement). It was predominantly
agreed among the students that Al could be success-
fully used in a variety of applications and tasks such
as disease diagnosis tool (60.2% agreement vs. 9.3%
disagreement), as a prognostic tool to predict the course
of adisease and recovery chances (60.6% agreement vs.
6.2% disagreement), aid in the radiographic diagnosis
of tooth caries (66.5% agreement vs. 6.2% disagree-
ment) and periodontal diseases (62.8% agreement vs.
5.9% disagreement), diagnosis tool for oral soft tissue
lesions (59.5% agreement vs. 7.0% disagreement), 3D
implant planning and positioning (65.3% agreement vs.
5.9% disagreement), a “quality control tool” to evaluate
the success of treatments (60.3% agreement vs. 4.8%
disagreement), as a tool for radiographic diagnosis of
jaw pathologies (61.4% agreement vs. 6.4% disagree-
ment) and in forensic dentistry (65.1% agreement vs.
5.0% disagreement). Furthermore, 66.0% and 69.1%%
of participants respectively agreed that Al should be
included in undergraduate and postgraduate dental
education. Statistically significant difference was
observed between “having basic knowledge about AI”
and “being aware of the usage of Al in dentistry” with
several statements which indicate the level of agree-
ment about the perceptions towards Al in dentistry.
Responses to questions about perceptions and attitudes

towards Al in dentistry are shown in Table 2

DISCUSSION

It is a ubiquitously acknowledged view that AT will
majorly impact the field of medicine and dentistry. A
vast majority of study participants agreed that Al is a
valuable asset in the detection of various soft and hard
tissue dental pathologies, as adiagnostic and treatment
planning tool for radiographic image interpretation,
implant placement, and forensic dentistry. Many AlI-
based applications have already been developed with
deep learning algorithms to detect and identify dental
lesions; this has revolutionized the way physicians
diagnose and treat patients. Therefore, the next gen-
eration of dental practitioners must have a sound and
fundamental understanding of the core workings and
practical applications of Al. Keeping this significance
in mind, we conducted a multi- centre survey amongst
the dental students of Karachi to assess their attitudes
and perceptions towards Al in dentistry.

This is the first survey that explored the attitudes
and perceptions of dental students of Karachi, Pakistan
towards Al The results revealed that the majority of
the dental students were not aware of the use of Al in
dentistry, but they knew its basic working principles.
These results are in contrast to a similar study carried
out among Turkish dental students ® and Korean dental
professionals.!?

The students agreed that Al will innovate and rev-
olutionize future dentistry and expressed excitement
about the upcoming prospects of Al in dentistry, but
they hold a neutral opinion (31.5%) with regards to Al
replacing dental professionals in the future. Similar
inferences were drawn by another study, where med-
ical healthcare professionals perceived that Al-based
programs can perform certain functions such as aiding
inradiographicimage interpretation, disease diagnosis,
and predicting clinical outcome but it cannot build the
essential doctor-patient relationship.!® They believe
that Al cannot perform certain person-centered respon-
sibilities such as providing personal and psychiatric
counselling, and empathetic patient care, and due to
these limitations practitioners believe that AI will
not replace them in the future but can only assist the
physicians alongside patient diagnosis and manage-
ment.2* 2! On the contrary, another study conducted
among medical students of United Kingdom revealed
that 48.3% of the participants believed that certain
medical specialties will be completely replaced by Al in
the future. Furthermore, 49.2% of the participants were
less likely to consider a career in radiology due to the
perceived success of Al in this field and the potential
of Al replacing radiologists in the near future.*

Our survey revealed that 85.6% of study partici-
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pants responded that Al was not a part of the teaching
curriculum of their institution. They further expressed
enthusiasm and a high interest in the addition of Al as
apartoftheundergraduate and post-graduate teaching
syllabus. In addition, the participants disclosed that
they received their information regarding AI working
principles via social media and not through academics.
This supplements the findings of recording low aware-
ness of Al applications in our study as it is not taught
as a part of the routine dental curriculum. Dental
students are not introduced to Al and its fundamental
principles at the undergraduate level. These findings
are consistent with other survey-based studies carried
outon Turkish '8, Saudi Arabian 4, Canadian 2}, German
%, and Indian ?* dental and medical students all reveal-
ing similar results, with regards to students gaining
knowledge regarding Al via social media rather than
academics. Considering the potentially huge impact
this technology will have on the future landscape of
dentistry, there is a strong and urgent need for dental
universities to recognize this lacking and take steps
to implement changes in their respective teaching
curricula to incorporate at least basic Al topics at un-
dergraduate level to compensate for this deficiency and
help prepare students towards adaptation and better
understanding of future healthcare developments.

The limitation of this research is that the survey
participantsincluded were from Karachi, Pakistan only,
and therefore, these results may not be generalized to
a larger population. Although this is a multi-centre
survey with a consistent representative pool from all
years of dental schools (Year 1st: 17.5%, 2nd: 25.1%,
3rd: 17.5%, 4th: 18.6%, 5th:21.4%), the overall goal of
this survey wasnot todraw a representative conclusion
regarding all Pakistani dental school but rather to
understand how dental students’ knowledge and per-
ception could inform curriculum development, which we
believe have achieved with our sample. We recommend
that the medical and dental education experts should
use this data and construct a curricular framework
for implementation and a more detailed assessment.
Furthermore, this survey only included dental students
whereas the viewpoints of post-graduate residents
were not included. Therefore, it could be stated that
their perceptions may differ from the students” points
of view.

CONCLUSION

This survey explored the knowledge and percep-
tion of dental students with regard to the use of Al in
dentistry. The students showed an overall optimistic
attitude towards AI's role in dental healthcare. The
survey also highlighted alacking Al-related topicin the
teaching curricula of different dental schools of Karachi
Pakistan. Keepingin mind, as Al-powered technologies

and applications are increasingly being integrated into
the healthcare systems worldwide; medical and dental
education institutes must consider its inclusion at the
undergraduate teaching level to produce competent
graduates who can cope with delivering high-quality
patient health care.

REFERENCES

1  Ramesh AN, Kambhampati C, Monson JR, Drew PJ. Artificial
intelligence in medicine. Ann R Coll Surg Engl. 2004;86(5):334-
338 Available from: https:/doi.org/10.1308/147870804290

2  Bindushree V, Sameen R, Vasudevan V, Shrihari T, Devaraju
D, Mathew NS. Artificial intelligence: In modern dentistry.
J Dent Res Rev. 2020;7(1):27-31. Available from: https://doi.
org/10.4103/jdrr.jdrr_2_20

3  Kaplan A, Haenlein M. Siri, Siri, in my hand: Who’s the fairestin
theland? On theinterpretations,illustrations, and implications
of artificial intelligence. Bus Horiz. 2019;62(1):15-25. Available
from: https://doi.org/10.1016/j.bushor.2018.08.004

4  Khanagar S, Alkathiri M, Alhamlan R, Alyami K, Alhejazi M,
Alghamdi A. Knowledge, attitudes, and perceptions of dental
students towards artificial intelligence in Riyadh, Saudi Arabia.
Med Sci. 2021;25(114):1857-1867. Available from: https:/www.
researchgate.net/publication/353879026

5  HwangJ-J, Jung Y-H, Cho B-H, Heo M-S. An overview of deep
learningin the field of dentistry. Imaging Sci Dent. 2019;49(1):1-
7. Available from: https://doi.org/10.5624/isd.2019.49.1.1

6 LeeJH,Kim DH, Jeong SN, Choi SH. Detection and diagnosis of
dental caries using a deep learning-based convolutional neural
network algorithm. J Dent. 2018;77:106-111. Available from:
https://doi.org/10.1016/j.jdent.2018.07.015

7  Tandon D, Rajawat J, Banerjee M. Present and future of
artificial intelligence in dentistry. J Oral Biol Craniofac Res.
2020;10(4):391-396. Available from: https://doi.org/10.1016/j.
jober.2020.07.015

8 Rekow ED. Digital dentistry: The new state of the art—Is it
disruptive or destructive? Dent Mater. 2020;36(1):9-24. Available
from: https://doi.org/10.1016/j.dental.2019.08.103

9  Dragan IF, Walji M, Vervoorn M, Quinn B, Johnson L, Davis
J, et al. ADEA-ADEE shaping the future of dental education
IIT: the impact of scientific technologies and discoveries on oral
health globally.J Dent Edu. 2020;84(1):111-116. Available from:
https://doi.org/10.1002/jdd.12027

10 Xiao C, Choi E, SundJ. Opportunities and challenges in develop-
ing deep learning models using electronic health records data: a
systematic review. J Am Med Inform Assoc. 2018;25(10):1419-
1428. Available from: https://doi.org/10.1093/jamia/ocy068

11 Nguyen TT, Larrivée N, Lee A, Bilaniuk O, Durand R. Use of
Artificial Intelligence in Dentistry: Current Clinical Trends and
Research Advances. J Can Dent Assoc. 2021;87(17):1488-2159.
Available from: https://jeda.ca/sites/default/files/17.pdf

12 Chen H, Zhang K, Lyu P, Li H, Zhang L., Wu J, et al. A deep
learning approach to automatic teeth detection and numbering
based on object detection in dental periapical films. Sci Rep.
2019;9(1):3840;1-10. Available from: https://doi.org/10.1038/
s41598-019-40414-y

13 Chatham C, Spencer MH, Wood DdJ, Johnson A. The introduc-
tion of digital dental technology into BDS curricula. Br Dent J.
2014;217(11):639-642. Available from: https:/doi.org/10.1038/
sj.bdj.2014.1049

14 Zitzmann NU, Kovaltschuk I, Lenherr P, Dedem P, Joda T.
Dental Students’ Perceptions of Digital and Conventional
Impression Techniques: A Randomized Controlled Trial. J

Pakistan Oral & Dental Journal Vol 42, No. 4 (October-December 2022)

198



Artificial intelligence

15

16

17

18

19

20

21

Dent Educ. 2017;81(10):1227-1232. Available from: https:/doi.
org/10.21815/JDE.017.081

Joda T, Bornstein MM, Jung RE, Ferrari M, Waltimo T, Zitzmann
NU. Recent trends and future direction of dental research in the
digital era. Int J Environ Res Public Health. 2020;17(6):1987.
Available from: https://doi.org/10.3390/ijerph17061987

Pethani F. Promises and perils of artificial intelligence in den-
tistry. Aust Dent J. 2021;66(2):124-135. Available from: https://
doi.org/10.1111/adj.12812

Chen YW, Stanley K, Att W. Artificial intelligence in dentistry:
current applications and future perspectives. Quintessence Int.
2020;51(3):248-257. Available from: https://doi.org/10.3290/j.
qi.a43952

Yuzbasioglu E. Attitudes and perceptions of dental students
towards artificial intelligence. J Dent Educ. 2021;85(1):60-68.
Available from: https://doi.org/10.1002/jdd.12385

Oh S, Kim JH, Choi SW, Lee HJ, Hong J, Kwon SH. Physician
Confidence in Artificial Intelligence: An Online Mobile Survey.
J Med Internet Res. 2019;21(3):e12422. Available from: https://
doi.org/10.2196/12422

Inkster B, Sarda S, Subramanian V. An Empathy-Driven,
Conversational Artificial Intelligence Agent (Wysa) for Digital
Mental Well-Being: Real-World Data Evaluation Mixed-Meth-
ods Study. JMIR mHealth and uHealth. 2018;6(11):e12106.
Available from: https://doi.org/10.2196/12106

Johnston SC. Anticipating and Training the Physician of the
Future: The Importance of Caring in an Age of Artificial Intelli-

22

23

24

25

gence. Acad Med. 2018;93(8):1105-1106. Available from: https:/
doi.org/10.1097/ACM.0000000000002175

Sit C, Srinivasan R, Amlani A, Muthuswamy K, Azam A, Mon-
zon L, et al. Attitudes and perceptions of UK medical students
towards artificial intelligence and radiology: a multicentre
survey. Insights Imaging. 2020;11(1):14;1-6 Available from:
10.1186/s13244-019-0830-7

Mehta N, Harish V, Bilimoria K, Morgado F, Ginsburg S,
Law M, et al. Knowledge of and Attitudes on Artificial In-
telligence in Healthcare: A Provincial Survey Study of Med-
ical Students. medRxiv. 2021. Available from: https:/doi.
org/10.1101/2021.01.14.21249830

Pinto Dos Santos D, Giese D, Brodehl S, Chon SH, Staab W,
Kleinert R, et al. Medical students’ attitude towards artificial
intelligence: a multicentre survey. Eur Radiol. 2019;29(4):1640-
1646. Available from: https://doi.org/10.1007/s00330-018-5601-1

Asmatahasin M, Pratap K, Padma TM, Kalyan VS, Kumar VS.
Attitude and Perception of Dental Students towards Artificial In-
telligence. Ind J Basic Appl Med Res. 2021;10(3):305-314. Avail-
able from: https://doi.org/10.36848/IJBAMR/2020/29215.557818

Acknowledgements

The authors would like to acknowledge Dr Wardah
Ahsan (Resreach specialist in Center of Excellence
women and Child Health, The Aga Khan University)
for the help in satistical analysis of the survey

CONTRIBUTIONS BY AUTHORS
Hira Akhtar and Rimsha Qasim are responsible for conceptualization, planning and writing of the man-
uscript. Sanam Faheem and Fariha Irfan analysed and interpreted the survey data and reviewed the
final manuscript. Anum Tanwir, Hina Hammad and Suriaya Hirani performed the data collection and
critically reviewed the manuscript. All authors have read and approved the final manuscript.

Pakistan Oral & Dental Journal Vol 42, No. 4 (October-December 2022)

199



