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ABSTRACT

Despite the exceptional circumstances brought on by the coronavirus epidemic, access to dental care remains
a major challenge. To solve the issue, unconventional methods like teledentistry might be useful. Measurement
of postgraduate dental students' knowledge, awareness, attitudes, and teledentistry behaviors during the
COVID-19 epidemic in Saudi Arabia is the goal of this study. Utilizing a valid self-administered questionnaire,
102 (69 male, 63 female) postgraduate dental students participated in a cross-sectional descriptive survey
utilizing an online Google Form to evaluate their knowledge, awareness, attitudes, and practices of
teledentistry. The chi-square test and frequency distribution descriptive statistics are used to evaluate the
correlation between categorical variables. IBM-SPSS (Version 25, Armonk, NY, USA) was used to analyze
the data. Among the 102 research participants, 79% had previously heard of teledentistry, 69% were aware of
it, and 70.5% had never utilized it before the COVID-19 epidemic. The majority of responders wish to perform
teledentistry soon. There was no statistical difference between gender and telemedicine questions, except for
the considerably larger proportion of females than males who stated that teledentistry may be used in any
dentistry (P = 0.020). Findings show that postgraduate dental citizens in Saudi Arabia had adequate knowledge
and awareness about teledentistry during the COVID-19 pandemic. Similarly, there was not a significant
distinction in the age and telemedicine items, with the exception that significantly higher respondents in the
age group 31-36 participated in a lecture or course about teledentistry (P = 0.016). The study participants
accepted that COVID-19 would allow dental education on the Internet as the best option (P = 0.034).
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Introduction

After a new beta coronavirus linked to pneumonia was
identified in Wuhan, China, in December 2019 [1-3],
it came to be called severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) [4] in January 2020 and
was identified as the cause of coronavirus disease 2019
(COVID-19). The World Health Organization
designated the disease a Public Health Emergency of
International Concern on January 30, 2020, due to its
recentness and rapid national and international spread,
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and on March 11, 2020, COVID-19 was declared a
pandemic [5].

The Saudi government announced several containment
and mitigation steps to slow the spread of SARS-CoV-
2. These included the suspension of activities in several
government institutions, the temporary closure of
colleges and universities in favor of virtual learning,
and the closure of shopping centers and marketplaces.
Prohibiting public meetings in parks, malls, resorts,
and beaches. Only the restaurants' takeout services.
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Grocery shops and pharmacies are served by
government-assigned internet delivery platforms and
applications. All domestic and international aircraft, as
well as all buses, taxis, and trains, were halted. There
was a national curfew from 7 p.m.—6 a.m [6].

Patient communication and access to healthcare issues,
including dental treatment, were made difficult by the
temporary suspension of all regular non-emergency
general and oral healthcare due to the lockdown and
social distancing efforts during the pandemic [6, 7].
Therefore, it is imperative to employ unconventional,
cutting-edge  information  technology, including
telehealth and teledentistry, to solve the issues of
healthcare access while reducing direct patient-doctor
interaction [8, 9].

The exchange of clinical data and pertinent imaging
over long distances for consultation and treatment
planning is known as teledentistry, a type of telehealth
that combines dentistry with telecommunications [10].
Teledentistry has been characterized by others as the
use of technology and telecommunications in distant
dental treatment and education [11, 12]. In 1996, the
US Army conducted the first teledentistry test at Fort
Gordon, Georgia [13]. To help general dentists with
their treatment plan, a sophisticated system of weekly
videoconferences with orthodontic consultants was
implemented; the first report on this system was
published in 2001 [14].

Recent research on the usage and comprehension of
teledentistry by dental professionals revealed a wide
range of information, high levels of expertise, and
positive attitudes about teledentistry [15, 16]. Although
it wouldn't replace in-person clinical dental treatment,
some people think teledentistry is a brilliant innovation
that requires forward-thinking [17].

In the framework of Saudi Vision 2030, teledentistry is
a crucial idea as it might greatly advance the strategic
objectives of enhancing healthcare services, advancing
e-government, and raising the standard of services
offered to citizens [8]. A study by Almazrooa et al. [18]
found that only half of the dentists had used
teledentistry in their clinical practice, while only 33%
of the dental professionals from Abha were aware of
the practice, and more than half were willing to use it
in the future [19]. Another study of dental students in
Makkah province showed that they knew very little
about teledentistry, but they were prepared to learn and
use it [8].

Based in Riyadh, Saudi Arabia, Riyadh EIm University
(REU) is a privately financed and operated university
that offers some health sciences academic programs
through its many faculties. Undergraduate, graduate,
and Saudi Board residency programs are offered by the

dental college. REU temporarily ceased all on-campus
operations and transitioned to an online learning
environment because of the COVID-19 epidemic and
the abrupt notification of lockdowns. Previous research
investigations on teledentistry mostly concentrated on
dental practitioners, undergraduate dental students, or
dental faculties from Saudi Arabia. However, to the
best of our experience, no study was undertaken to
examine the levels of knowledge, awareness, attitudes,
and practices of teledentistry among postgraduate and
Saudi board residents in Saudi Arabia.

To evaluate the present knowledge, awareness,
attitudes, and teledentistry practices of postgraduate
students and Saudi board residents from a private
institution in Riyadh, Saudi Arabia, this study was
conducted.

Materials and Methods

Study design and participants

Students in a private university in Riyadh, Saudi
Arabia, who were postgraduate students and Saudi
Board residents in all specialties of dentistry
participated in the descriptive cross-sectional survey.

Inclusion and exclusion criteria

Students in a private university in Riyadh, Saudi
Arabia, who were postgraduate students and Saudi
Board citizens in all specialties of dentistry,
participated in the analytic cross-sectional
questionnaire.

Ethical approval and informed consent

Following the submission of the study protocol to the
REU research center, the institutional review board
granted ethical permission
(FPGRP/2020/496/262/255), and the residents gave

their informed consent to participate in the
investigation.
Questionnaire design, development, and

administration

Based on the previously available research on
teledentistry, a systematic, closed-ended, self-
administered questionnaire was created [20]. Six
guestions  about the research  participants'
demographics (age, gender, dental program, dental
specialty, residency level, and primary workplace)
were included in the 21-question questionnaire. The
following fifteen questions assessed teledentistry
knowledge, attitudes, and behaviors. By forwarding the
questionnaire to the teledentistry expert academician
(DA), the face validity of the survey was confirmed.
Furthermore, the reliability of the questionnaire was
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found to be good (Cronbach's alfa = 0.852).

Google Forms was used to construct an electronic
version of the questionnaire, which was then made
available to the participants via a link. 130 residents
enrolled in postgraduate and Saudi Board programs at
REU received an email outlining the study's objectives
and included a link to the questionnaire. The research
was carried out between August 17 and October 1.
Following the study time, the replies from the
participants were downloaded into a Microsoft Excel
sheet and analyzed further.

Statistical analysis

All data were analyzed utilizing IBM-SPSS (Version
25, Armonk, NY: USA), and a value of P < 0.05 is
regarded as significant for all statistical purposes. The
research participants' characteristics and questionnaire
items were subjected to descriptive statistics of
frequency distribution and percentages, and the
connection between each factor was evaluated using
the Chi-square test and Fisher's exact tests.

Results and Discussion

Of the 130 people asked to take part in the research,
102 completed the online questionnaire. This results in
a response rate of 78.5%. Demographic data revealed
that the majority of respondents were males (61.8%)
rather than females (38.2%), aged 31-36 years (59.8%),
followed by 25-30 years (25.5%) and gt; 36 years
(14.7%). The majority of study participants (82.4%)
were in the master's program, whereas just 17.6% were
in the Saudi board program. The survey included a
sizable proportion of endodontic (22.5%) residents,
followed by orthodontic (15.7%), pedodontic (15.7%),
AEGD (15.7%), restorative (12.7%), periodontic
(9.8%), and prosthodontic (7.8%). Approximately
37.3% of the inhabitants were in R2. Respondents were
categorized as either Riyadh (62.7%) or outside Riyadh
(37.3%) based on their major place of employment,
even though they were from all around Saudi Arabia.
In Table 1, the demographic details of the research
participants are shown.

Table 1. Characteristics of the study participants

Total 102 100.0
Saudi Board 18 17.6
Dental program Master 84 82.4
Total 102 100.0
Orthodontics 16 15.7
Prosthodontics 8 7.8
Pedodontics 16 15.7
Dental specialty Periodontics 10 9.8
AEGD 16 15.7
Endodontics 23 225
Restorative dentistry 13 12.7
Total 102 100.0
R1 32 314
R2 38 37.3
Residency level R3 21 206
R4 6 5.9
R5 5 49
Total 102 100.0
Riyadh 64 62.7
Main workplace Outside Riyadh 38 37.3
Total 102 100.0

Characteristics N %
Female 39 38.2
Gender Male 63 61.8
Total 102 100.0
25-30 26 255
Age (Years) 31-36 61 59.8
> 36 15 14.7

A majority of the people (78.4%) had heard of the word
"teledentistry," and 68.6% knew what it was. The
percentage of respondents who said they used
teledentistry before and during the COVID-19
epidemic was just 29.4% and 49%, respectively. Over
half (54.9%) of those who took part in the survey used
their smartphone's camera to consult with a patient.
The majority (43.1%) did not attend a teledentistry
lecture or course. Teledentistry was defined by around
87.3% of locals as the use of computers, the Internet,
and other technology to diagnose and treat patients
remotely. Internet-based dentistry education is the
greatest alternative for COVID-19, according to almost
three-quarters (72.5%) of participants. Nearly all
participants (62.7%) said that teledentistry may be used
in any area of dentistry. Moreover, three-fourths
(75.5%) of those surveyed concurred that teledentistry
aids in patient oral health monitoring. However, only
36.3% of participants agreed that dental exams
conducted on computers are accurate, and 58.8% of the
residents believed that teledentistry made dental exams
simpler. Nearly three-fourths (74.5%) of the locals
concurred that teledentistry may lower dental offices'
expenses. Over three-fourths (77.5%) of the population
would prefer to perform teledentistry in the future, and
over 60.8% would rely on the operation of teledentistry
tools (Table 2).
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Table 2. Teledentistry item responses based on gender, age, and dental program of the study participants (n =

102)
Gender Age (Years) Dental program
Questionnaire items/Responses Female Male 25-30 31-36 >36 SBD Master
% % % % % % %
Yes 795 77.8 654 820 86.7 889 76.2
Have you he'ard about 0.838 0.160 0.235
teledentistry? No 205 222 346 180 133 111 23.8
i Yes 744 651 53.8 721 80.0 778 66.7
Do you know \{vhat teledentistry 0326 0.143 0.357
is? No 256  34.9 46.2 279 20.0 22.2 333
Have you ever used a teledentistry Yes  28.2 30.2 23.1 295 40.0 444 262
system before the COVID-19 0.833 0.519 0.123
pandemic? No 71.8 69.8 76.9 70.5 60.0 55,6 73.8
10/ Have you ever used Yes 53.8  46.0 346 574 400 66.7 45.2
teledentistry during the COVID-19 0.443 0.114 0.099
pandemic? No 46.2 54.0 65.4 426 60.0 33.3 548
Have you ever had a consultation Yes 64.1  49.2 46.2 60.7 46.7 722 512
with a patient using a smartphone 0.142 0.362 0.104
and its camera? No 359 50.8 53.8 39.3 533 278 488
Yes 41.0 44.4 19.2 525 46.7 55.6 40.5
Have you attended a Ie:'cture 0.735 0.016" 0.241
/course about teledentistry? No 59.0 55.6 80.8 475 533 444 595
Is teledentistry about the practice Yes 87.2 87.3 80.8 86.9 100.0 944 857
of use of computers, the Internet, 0.986 0.204 0.313
and technologies to No 128 127 192 131 00 56 143
Do you think that COVID-19  Yes 795  68.3 57.7 820 60.0 833 702
makes dental education over the 0.217 0.034" 0.259
Internet the best option? No 205 317 423 18.0 40.0 16.7 29.8
i jiedin Yes 76.9 54.0 73.1 60.7 53.3 66.7 61.9
15/can teledentistry be _applled in 0.020" 0.393 0.705
any branch of dentistry? No 231 46.0 269 393 467 333 381
Do you think that teledentistry  Yes 66.7 81.0 654 803 733 944 714
helps to monitor the patient’s oral 0.103 0.326 0.066
No 333 19.0 346 197 267 56 28.6
health?
Do you think that dental Yes 359 365 308 41.0 267 389 357
examinations are accurate via 0.950 0.466 0.799
computers No 641 635 69.2 59.0 733 61.1 643
i i Yes 615 57.1 50.0 639 533 722 56.0
Do you think that_tele_dentlst_ry 0.661 0.432 0.203
makes dental examination easier? No  38.5 429 50.0 36.1 46.7 27.8 440
i i ing Yes 744 74.6 76.9 72.1  80.0 889 714
Does teledentistry help |n_ reducing 0.978 0.779 0.123
costs for dental practices? No 256 254 231 279 200 11.1 286
i Yes 615 60.3 61.5 62.3 53.3 72.2 583
Do yog trust teledentistry 0.902 0.813 0.273
equipment to work? No 38.5 39.7 38.5 37.7 46.7 27.8 417
i i Yes 84.6 73.0 73.1 83.6 60.0 88.9 75.0
In the future, W|I_I you practice 0173 0121 0.201
teledentistry? No 154 27.0 269 164 40.0 111 25.0

Except for the considerably high proportion of female
respondents who thought that teledentistry may be used
in any specialty of dentistry (P = 0.020), there was no
discernible difference between the genders or their
levels of expertise about the application of
teledentistry. Significantly more respondents in the 31—
36 age range attended teledentistry lectures and courses
(P = 0.016), and they believed that online dental
education was the best choice during the COVID-19
epidemic (P = 0.034). Additionally, varying residency

levels revealed a statistically significant difference in
teledentistry awareness (P = 0.020), teledentistry usage
before (P = 0.049), and teledentistry use during (P =
0.038) the COVID-19 pandemic. When it comes to
monitoring the patient's dental health (P = 0.034) and
consulting with them via a smartphone and its camera
(P = 0.008), the residency level was also shown to
differ considerably. Attendance at the teledentistry
lecture or course is substantially more probable among
Riyadh residents (P = 0.026) (Table 3).
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Table 3. Teledentistry item responses based on residency level and main workplace (n = 102)

Residency level Main workplace

Questionnaire items/Responses R1 R2 R3 R4 &R5 Riyadh Ol_JtSIde
p Riyadh p
% % % % % %
Yes 75.0 737 81.0 100.0 76.6 81.6
Have you heard about teledentistry? 0.280 0.551
No 250 26.3 19.0 0.0 23.4 18.4
Yes 65.6 553 81.0 100.0 64.1 76.3
Do you know what teledentistry is? 0.020" 0.197
No 344 447 190 0.0 35.9 23.7
Have you ever used a teledentistry system before Yes 31.3 211 238 63.6 0.049" 34.4 21.1 0.153
the COVID-19 Pandemic? No 688 789 762 364 656 789
Have you ever used teledentistry during the ~ Y& 40.6 395 619 81.8 0.038" 53.1 42.1 0.282
COVID-19 pandemic? No 594 605 381 182 469 579
Have you ever had a consultation with a patient Yes 406 553 524 100.0 0.008" 59.4 47.4 0.239
using a smartphone and its camera? No 594 447 476 0.0 ' 40.6 52.6 '
Have you attended a lecture /course about ~ Y&S 344 447 381 2.7 0.159 516 289 0.026"
teledentistry? No 656 553 619 273 484 711
Is teledentistry about the practice of use of ~ Y€ 938 763 905  100.0 0.069 85.9 89.5 0 605
computers, the internet, and technologiesto N9 63 237 95 00 ' 141 105 '
Do you think that COVID-19 makes dental ~ Yes 71.9 73.7  66.7 81.8 0.632 75.0 68.4 0,472
education over the Internet the best option?  No 281 263 33.3 18.2 ' 25.0 31.6 '
Can teledentistry be applied in any branch of ~ Yés 656 579 619 2.1 0.608 67.2 5.3 0.228
dentistry? No 344 421 381 273 328 447
Do you think that teledentistry helps to monitor Yes 781 605 905 90.9 0.034" 81.3 65.8 0.079
the patients oral health? No 219 395 95 91 188 342
Do you think that dental examinations are Yes 469 395 190 273 0.187 375 34.2 0.738
accurate via computers No 531 605 810 727 625 658
Do you think that teledentistry makes dental Y& 65.6  47.4  66.7 63.6 0.346 64.1 50.0 0.163
examination easier? No 344 526 333 364 3.9 500
Does teledentistry help in reducing costs for ~ Yés 750 68.4 714 100.0 0.902 9.7 65.8 0.119
dental practices? No 250 316 286 0.0 ' 203 342
Yes 594 605 57.1 2.7 65.6 52.6
Do you trust teledentistry equipment to work? 0.202 0.194
No 406 395 429 27.3 34.4 47.4
Yes 75.0 789 714 90.9 81.3 71.1
In the future, will you practice teledentistry? 0.629 0.233
No 250 211 286 9.1 18.8 28.9

Lack of dental and medical facilities, low population
density, remoteness from big cities, and other issues
make it difficult for many places in the globe to provide
access to dental treatment. It has an impact on the
amount and caliber of dental treatment given; for these
reasons, teledentistry is offered to patients in remote
locations to avoid direct patient dentistry during

pandemics. Additionally, it facilitates communication
among various professionals, which aids in more
effective treatment planning [15]. As a result,
teledentistry has gained widespread acceptance in
dental teaching, public awareness campaigns, and
research endeavors across several dental specialties
[10]. To the best of our knowledge, this is the first study
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to examine teledentistry from the viewpoint of a
postgraduate resident at a private Saudi university.
According to the current study, postgraduate residents
from a private Saudi Arabian institution have sufficient
knowledge and awareness of teledentistry. 68.6% of
the population knew about teledentistry, and almost
78.4% had heard of it. This conclusion is comparable
to the Indian research that found 74.4% of postgraduate
students were aware of teledentistry [20]. Nonetheless,
our study's results are better than those of other
research conducted among dental interns and students
from various parts of Saudi Arabia [8, 19]. In contrast
to those who work outside of Riyadh, the majority of
residents work in Riyadh city, where knowledge
regarding technology breakthroughs is easily
accessible. The fact that the younger people in the
research are more accustomed to dental technology
advancements may also be a reason [18].
Teledentistry employment rose from 29.4-49% before
and during the COVID-19 epidemic, according to data.
It might be related to the total online switchover of
postgraduate education during the COVID-19
pandemic shutdown. It has been stated that
teledentistry can at least enhance the existing accepted
dental system during the present epidemic [21].

The most common type of teledentistry is
teleconsultation, in which patients ask dental
professionals for assistance via telecommunications
[22]. People with mental and psychological disabilities,
as well as those in prisons and assisted living facilities,
found it helpful [23, 24]. During the current COVID-
19 epidemic, teleconsultations may help patients
continue their treatment while under quarantine and
lockout [21]. The fact that over 50% of the participants
in our survey used their cell phone cameras to conduct
dental consultations is noteworthy. The study by
Aboalshamat [8] found that 56.05% of dentists used a
smartphone and camera to consult with patients. This
finding is comparable to that study. An information gap
about the possible advantages of teledentistry's
deployment in enhancing dental services was shown by
a prior study among Saudi Arabian dental students. The
fact that just 17.52% of students had ever attended a
lecture regarding teledentistry was indicative of this.
43.1% of the residents in our survey had taken
teledentistry-related lectures or courses. It might be
linked to the rise in smartphone and social media use in
both their personal and professional lives, as well as
postgraduate dental students engaging in teledentistry
as part of their digital transition.

However, Aboalshamat et al. [25] raised several issues
about the absence of appropriate patient privacy
guidelines for smartphone use. Consequently, it could

be essential to expand the number of teledentistry
training programs that meet the necessary standards for
professional communication and privacy. Students at
private dental schools were found to use cell phones
significantly more frequently for patient appointments
than those at Government College. They were also
more inclined to participate in teledentistry workshops.
It illustrates how the curricula of various colleges differ
in terms of contemporary trends.

Face-to-face  classroom education events for
undergraduate and postgraduate dentistry students
were nearly disrupted globally in the aftermath of the
COVID-19 pandemic. Teachers have noticed it is
difficult to adapt to social distances; the quarantine and
social isolation period is unclear, and certain simulated
solutions are being used to start teaching practices [26].
In our research, 72.5% of the respondents said that
COVID-19 made dental education the best option via
the Internet, which is higher than that suggested by an
Indian study [27].

While 58.8% of locals believed that teledentistry made
dental examinations simple, about 62.7% of people
thought that teledentistry could be used in any specialty
of dentistry, and 63.7% questioned the accuracy of
dental examinations conducted via computers.
Conversely, Estai et al. [28] have demonstrated a
satisfactory degree of accuracy in teledentistry
diagnosis of dental caries.

The cost of regulating teledentistry is yet another factor
to take into account. Theoretically, teledentistry might
reduce costs, according to half of the selected
participants in the latest research by Alsharif and Al-
harbi [29], and two-thirds of them said it would lessen
unnecessary hospital visit expenses. According to this
survey, around three-quarters of the participants
believe that teledentistry can lower the expenses
associated with dental practices. 60% of Indian
dentists, however, believed that teledentistry was
unable to lower healthcare costs [27].

In keeping with other research, 77.5% of the residents
in our investigation agreed to perform teledentistry in
the future, and about 60.8% of them relied on
teledentistry technology [8, 20].

We suggest more research on teledentistry by taking
into account a nationally representative sample of
dental residents from both government and private
universities in KSA. The current research did not
address non-technological, organizational, or political
challenges connected to teledentistry. A convenient
sample of residents from a single private university
may have limited external validity of the research.

Conclusion
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This study shows that Saudi Arabian postgraduate
dental students have a sufficient understanding and
awareness  of  teledentistry;  however, since
technological advancement will shape the future,
postgraduate dental residents in Saudi Arabia need to
be further educated on teledentistry. Teledentistry has
the potential to usher in a new era in dentistry, which
can be accomplished through ongoing dental education
programs and awareness campaigns/programs that
benefit different levels of the profession.

Acknowledgments: We would like to thank the
Research Centre of Riyadh EIm University for its
assistance.

Conflict of Interest: None
Financial Support: None

Ethics Statement: The study was entirely based on
survey data and was approved by the Research Centre
of Riyadh Elm University
(FPGRP/2020/496/262/255). Informed consent was
obtained from all participants included in the study.

References

1. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J,
et al. A novel coronavirus from patients with
pneumonia in China, 2019. N Engl J Med.
2020;382(8):727-33.

2. Albureikan MO. COVID-19 outbreak in terms of
viral transmission and disease biocontrol by
healthy microbiome. Int J Pharm Phytopharmacol
Res. 2020;10(3):139-46.

3. Siyal FJ, Shaikh ZA, Ahmed SZ, Shahid MA,
Agha F, Khoso M, et al. Anxiety among COVID-
19 physicians during the pandemic in the health
care center of the rural region. Arch Pharma Pract.
2020;11(4):91-3.

4. Huang C,Wang Y, Li X, Ren L, Zhao J, Hu Y, et
al. Clinical features of patients infected with 2019
novel coronavirus in Wuhan, China. Lancet.
2020;395(10223):497-506.

5. World Health Organization. WHO director-
general's opening remarks at the media briefing on
COVID 19. 11 March 2020, [Internet]. Genebra:
world health organization; 2020 [cited 2020 Jun
10].

6. Barry M, Ghonem L, Alsharidi A, Alanazi A,
Alotaibi NH, Al-Shahrani FS, et al. Coronavirus
disease-2019 pandemic in the kingdom of Saudi
Arabia:  mitigation measures and hospital
preparedness. J Nat Sci Med. 2020;3(3):155-8.

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Tanne JH, Hayasaki E, Zastrow M, Pulla P, Smith
P, Rada AG. Covid-19: how doctors and
healthcare systems are tackling coronavirus
worldwide. BMJ. 2020;368:m1090.
doi:10.1136/bmj.m1090

Aboalshamat KT. Awareness of, beliefs about,
practices of, and barriers to teledentistry among
dental students and the implications for Saudi
Arabia vision 2030 and coronavirus pandemic. J
Int Soc Prev Community Dent. 2020;10(4):431.
Greenhalgh T, Wherton J, Shaw S, Morrison C.
Video consultations for covid-19. BMJ.
2020;368:m998. doi:10.1136/bmj.m998

Jampani ND, Nutalapati R, Dontula BSK,
Boyapati R. Applications of teledentistry: a
literature review and update. J Int Soc Prev
Community Dent. 2011;1(2):37-44.

Chen JW, Hobdell MH, Dunn K, Johnson KA,
Zhang J. Teledentistry and its use in dental
education. J Am Dent Assoc. 2003;134(3):342-6.
Robinson DF, Savage GT, Campbell KS.
Organizational learning, diffusion of innovation,
and international collaboration in telemedicine.
Health Care Manage Rev. 2003;28(1):68-78.
Rocca MA, Kudryk VL, Pajak JC, Morris T. The
evolution of a teledentistry system within the
department of defense. Proc AMIA Symp.
1999;1999:921-4.

Cook J, Mullings C, Vowles R, Ireland R,
Stephens C. Online orthodontic advice: a protocol
for a pilot teledentistry system. J Telemed
Telecare. 2001;7(6):324-33.

Suetenkov DE, Popkova OV, Kiselev AR.
Possibilities and limitations of teledentistry. Rev
Cuba Estomatol. 2020;57(1):e2968.

Weintraub JA, Edwards LR, Brame JL, Lampris
L, White BA, Adatorwovor R, et al. Teledentistry
knowledge and attitudes: perspectives on the role
of dental hygienists. J Dent Hyg. 2020;94(4):13-
21.

Niazi MIK, Ghafoor S. Teledentistry and COVID-
19; today and tomorrow. Biomedica.
2020;36(COVID-19-S2):81-3.

Almazrooa SA, Mansour GA, Alhamed SA, Ali
SA, Akeel SK, Alhindi NA, et al. The application
of teledentistry for Saudi patients’ care: a national
survey study. J Dent Sci. 2020;16(1):280-6.
Alawwad SM, Zakirulla M, Alasmari NM,
MohammedAlamr M, Alshahrani RA. Perceptions
of teledentistry among dental professionals in
Saudi Arabia. Ann Trop Med Health.
2019;22(06):11-20.



Azzawi et al., The Role of Teledentistry in Postgraduate Dental Training During the Covid-19 Pandemic in Saudi Arabia

20.

21.

22.

23.

24.

25.

Pradhan D, Verma P, Sharma L, Khaitan T.
Knowledge, awareness, and attitude regarding
teledentistry among postgraduate dental students
of Kanpur city, India: a questionnaire study. J
Educ Health Promot. 2019;8(1):104.
doi:10.4103/jehp.jehp_363_18

Ghai S. Teledentistry during COVID-19
pandemic. Diabetes Metab Syndr.
2020;14(5):933-5. doi:10.1016/j.dsx.2020.06.029
Marino R, Ghanim A. Teledentistry: a systematic
review of the literature. J Telemed Telecare.
2013;19(4):179-83.

Tynan A, Deeth L, McKenzie D. An integrated
oral health program for rural residential aged care
facilities: a mixed-methods comparative study.
BMC Health Serv Res. 2018;18(1):515.

Spivack E. Teledentistry: remote observation of
patients with special needs. Gen Dent.
2020;68(3):66-70.

Aboalshamat K, Alkiyadi S, Alsaleh S, Reda R,
Alkhaldi S, Badeeb A, et al. Attitudes toward
social media among practicing dentists and dental

26.

217.

28.

29.

students in clinical years in Saudi Arabia. Open
Dent J. 2019;13(1):143-9.

Machado RA, Bonan PRF, Perez DEDC, Martelli
JUnior H. COVID-19 pandemic and the impact on
dental education: discussing current and future
perspectives. Braz Oral Res. 2020;34(3):e083.
doi:10.1590/1807-3107bor-2020.vol34.0083
Nagarajappa R, Aapaliya P, Sharda AJ, Asawa K,
Tak M, Pujara P, et al. Teledentistry: knowledge
and attitudes among dentists in Udaipur, India.
Oral Health Dent Manag. 2013;12(502):2.

Estai M, Kanagasingam Y, Huang B, Checker H,
Steele L, Kruger E, et al. The efficacy of remote
screening for dental caries by mid-level dental
providers using a mobile teledentistry model.
Community Dent Oral Epidemiol.
2016;44(5):435-41.

Alsharif AT, Al-Harbi SS. Dentists’ self-
perception on teledentistry: the changing
landscape driven by technological booming in the
21st century. Open Dent J. 2020;14(1):291-7.
d0i:10.2174/1874210602014010291



