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Abstract: Introduction: Teledentistry is an emerging tool to exchange medical information and
clinical images to facilitate the diagnosis, prevention, and treatment of oral diseases and patient
assurance and education. Considering the shortage of oral medicine specialists in Saudi Arabia, this
study aims to assess the experiences of dental specialists with tele-oral medicine and its potential
applicability in addressing this shortage. Materials and methods: This was a pilot, cross-sectional
study conducted among specialists in the field of oral medicine from January 2020 to March 2020. A
total of 16 preselected cases with oral lesions, including clinical history and images, were developed,
validated, and shared via email with study participants. Each case included questions on differential
diagnosis, provisional diagnosis, and management. The responses were recorded, analyzed, and
presented as means and percentages. Results: A total of 49 subjects participated in this study and
more than half were under 40 years of age and two-thirds were women. A total of 23 participants had
prior experience with tele-oral medicine, mainly via WhatsApp (95.7%), and these cases were received
from patients, their families, friends, or other dentists. For all study cases, the correct diagnosis score
ranged between 73.50 and 100%, and correct management ranged between 51 and 98%. Conclusions:
Tele-oral medicine is an effective tool that may play an important role in patient management in rural
regions with a shortage of oral medicine services. Further studies with larger sample sizes and in
collaboration with international centers are warranted to confirm these findings.
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1. Introduction

Teledentistry is an emerging communication tool incorporating digital technology
to ensure a wider delivery of dental care to patients in need [1]. Similar to telemedicine,
teledentistry permits the exchange of medical information and clinical pictures to facilitate
the diagnosis, prevention, and treatment of oral diseases and helps with patient assurance
and education [2]. To date, teledentistry has been recognized as an effective tool and is
utilized in almost all dental specialties, including oral medicine [1]. In communities with
limited access to oral medicine specialists, teledentistry can help patients with oral lesions,
specifically in rural areas. This will ensure prioritizing referrals for serious cases that
warrant rapid treatment [3]. Additionally, it facilitates the management of simpler local
cases without tertiary care facilities [4].
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Recently, considerable research on teledentistry has been published with a focus on
the diagnosis of dental problems and the education of patients through various portals
such as emails and phone applications [2,5,6]. However, a limited amount of the literature
focuses on tele-oral medicine and its applicability in managing patients with oral lesions [5].
Considering the nature of this specialty, the application of teledentistry would have greater
value compared to other dental specialties through avoiding unnecessary clinical visits,
managing medically complex patients and/or oral lesions through the prescription of
proper medications, or through needed referrals [7]. However, obtaining a detailed patient
history should accompany this process, in addition to clinical photos, to mimic the real
clinical setting and avoid the risk of false diagnoses or improper management. It is crucial
to recognize the limitations of clinical photos. While they can assist in making initial
treatment decisions, they cannot offer a definitive diagnosis in some cases. Therefore,
specialist involvement is essential for definitive diagnoses in tele-oral medicine. The
complexity of the field underscores the importance of expert participation in ensuring
reliable provisional diagnoses.

Due to the shortage of oral medicine specialists in Saudi Arabia, this study aims to
evaluate the utility and effectiveness of tele-oral medicine, focusing on its role in addressing
the challenges of limited access to oral medicine specialists in various settings, including
rural areas. It seeks to assess how tele-oral medicine can aid in the management of oral
lesions, facilitate prioritized referrals for critical cases, and enhance the delivery of dental
care, ultimately contributing to more efficient and accessible oral healthcare [8-10]. This pa-
per pioneers the simulation of real clinical oral medicine consultation scenarios, considering
selected cases to cover all possible aspects, including patients taking images. This addition
will greatly contribute to the literature and facilitate the establishment of this service.

2. Materials and Methods

The study was approved by the Ethics committee of King Abdulaziz University Faculty
of Dentistry (ID 035-02-18), and informed consent was obtained from all the participants.
This was a pilot, cross-sectional study used to evaluate the applicability and reliability of
teledentistry in the field of oral medicine in Saudi Arabia. The data were collected from
January 2020 to March 2020. The inclusion criteria included certified oral medicine and
oral pathology practitioners, periodontists, and/or oral and maxillofacial surgeons (OMFS)
who spoke English and were currently practicing in Saudi Arabia. Even with the study
focusing on oral medicine cases, other dental specialists were also enrolled in this study, as
they are more likely to encounter patients with oral lesions in their practice. Dentists from
all other specialties were excluded from this study.

This study was developed using an electronic survey and included 2 sections. The
first section included questions on participants’ demographics, training, and clinical ex-
perience. The second section included a series of 16 clinical oral medicine cases, which
were carefully selected and reviewed by two oral medicine consultants. Each case was pre-
sented with a clinical scenario, followed by questions on differential diagnosis, provisional
diagnosis, and proposed management. Study cases were developed to cover the main and
common disciplines of oral medicine, including vesiculo-bullous and ulcerative diseases,
oral infections, white and red lesions, pigmented and exophytic lesions, and potentially
malignant and malignant oral lesions (Figure 1a,b). For management, participants were
asked to choose one or more of the following options: (1) patient education and reassurance;
(2) medication prescription; (3) a request for further laboratory investigation; and/or (4) a
referral to a physician to rule out systemic disease. To assess the role of image quality and
case difficulty in generating a correct diagnosis, the study included a total of 18 images
for the 16 cases, of which 9 images were taken professionally by dentists while the other
9 lower-quality images were taken by patients (14 cases had 1 clinical image, and 2 cases
had 2 clinical images of both high and low quality) (Figure 2a,b). For the purpose of this
study, lower image quality was defined as either low resolution, unclear angle, and/or
lack of image sharpness. All 16 cases were selected based on binary difficulty levels as
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either easy (9 cases) or hard (7 cases). For the purpose of this study, the difficulty level was
based on either diagnosis commonality and/or clinical presentation (classic or unusual).
Determinations were informed by 15-25 years of collective oral medicine experience among
senior researchers, considering textbook-defined ‘classic presentations” and deviations as
‘unusual presentations’ (Figure 3). To assess the importance of providing a detailed patient
history, 4 cases (of 16) were initially queried without providing the associated case history,
and study subjects were asked for the most likely diagnosis. Afterward, a case history was
provided to the study subjects, and the diagnosis was requested again in the following
question. To avoid answer modification, the system prevented participants from going
back to previous questions. However, no specific time or duration was set for answering
all the study questions.

Figure 1. An example of clinical pictures used to represent common disciplines of oral medicine
including oral infections (a) and vesiculo-bullous lesions (b).

Figure 2. A high-quality picture of a case of a salivary duct cyst taken by an oral medicine specialist (a).
A low-quality picture of a case of an oral manifestation of systemic lupus erythematosus taken by the
patient (b).

Prior to launching the study, all questions were validated by enrolling a total of 5 oral
medicine and oral pathology specialists to provide comments and feedback. Consequently,
the study was modified for language, and there was a replacement of clinical images
and changes to question style as needed based on the comments and suggestions. Next,
the study was distributed using emails and communications platforms (e.g., WhatsApp®
version 2.20.19) to all eligible participants identified through official dental societies and
organizations in the country. A total of 4 reminders were sent to the participants every
2 weeks to ensure completion of the study.
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Figure 3. Flow chart illustrating the systematic design of this study.

The total score for each participant was calculated by combining all correct responses.
In addition, the final score for each case was calculated by combining the total correct an-
swers for each particular case. A scale ranging from 1 to 5 was used to evaluate participants’
confidence in diagnosing and managing the presented oral lesions. Collected data were
analyzed using the Statistical Package for Social Sciences (SPSS) software version 20 (IBM
Corp. Released 2011. IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY, USA:
IBM Corp.) and reported as frequencies and percentages. An analysis of the image quality
and case difficulty effects was completed using the Mann-Whitney U test.

3. Results

A total of 60 subjects met the study eligibility criteria, and 49 responded to all the
questions and were included in the analysis (Table 1). Overall, 59.2% of the participants
were forty years old or younger, with an age range of 35-40. Females accounted for more
than two-thirds of the total subjects (63.3%). In terms of training background, oral medicine
specialists accounted for 57.1% of all the participants, followed by oral and maxillofacial
pathologists at 20.4% and 22.4% for both oral and maxillofacial surgeons and periodontists.
The majority of the participants were affiliated with academic institutes (83.7%), and the
rest were based in governmental hospitals and/or private practices.

In total, 26 subjects (53.1%) had no prior experience with tele-oral medicine, 16.3%
had managed 1-10 cases, and 30.6% had managed more than 10 cases during their entire
dental practice (Table 2). Most managed cases were referred via WhatsApp® version 2.20.19
or higher (95.7%), email (65.2%), and Twitter® version 7.90 or higher (17.4%) by patients
themselves, their families, friends (87.0%), or other dentists (82.6%).

As part of the study, three optional questions were asked regarding participants
perceptions and experiences with tele-oral medicine during the COVID-19 pandemic
(Table 3). A total of 28 (57.1%) of the participants responded, and 46.4% indicated that they
had utilized tele-oral medicine prior to the COVID-19 pandemic. However, 61.5% of the
participants reported a higher demand for tele-oral medicine during and after the pandemic.
In addition, 53.5% of the participants had never used tele-oral medicine. However, 13.3%
of the group started using tele-oral medicine after the COVID-19 pandemic.

7
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Table 1. Demographics and clinical backgrounds of the study participants (n = 49 subjects).

Demographics Categories n (%)
30-40 29 (59.2%)
Age
41 or more 20 (40.8%)
Female 31 (63.3%)
Gender
Male 18 (36.7%)
Oral medicine 28 (57.1%)
Specialty Oral pathology 10 (20.4%)
Others * 11 (22.4%)
Less than 5 18 (36.7%)
Years of clinical experience 5-10 15 (30.6%)
More than 10 16 (32.7%)
Academic 41 (83.7%)
Type of practice
Clinic setting 8 (16.3%)

* periodontists and oral and maxillofacial surgeons.

Table 2. Participants’ previous experience with tele-oral medicine.

Questions N Responses n (%)

Approximately, how many total cases have 0 26 (53.1%)
you managed in your clinical practice using 49 1-10 8 (16.3%)
tele-oral medicine?

More than 10 15 (30.6%)
23 WhatsApp 22 (95.7%)
23 Email 15 (65.2%)
If yes, what platform did you use? 2 Twitter 4 (17.4%)
(You can choose more than one answer) 23 Facebook 2 (8.7%)
23 Instagram 1(4.3%)
23 Phone 1 (4.3%)
. . 23 Pf;ltlent or his or h.er 20 (87.0%)
What was the main source of the received oral family member or friend
medicine consultations? 23 Dentist 19 (82.6%)
(You can choose more than one answer) i
23 Physician 10 (43.5%)

Table 3. Participants’ perceptions of tele-oral medicine during the COVID-19 pandemic (n = 28

subjects).
Questions (Optional) Responses n (%)
Have you used tele-oral medicine before the Yes 13 (46.4%)
COVID-19 pandemic? No 15 (53.6%)
If yes, has your use of tele-oral medicine increased after the Yes 8 (61.5%)
COVID-19 pandemic? (n = 13) No 5 (38.5%)
If you answered no to the first question, did you start using Yes 2 (13.3%)

tele-oral medicine after the COVID-19 pandemic? (n = 15) No 13 (86.7%)
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The participants were asked several questions to determine their readiness to imple-
ment tele-oral medicine in their daily practice (Table 4). Most participants (79.6%) had
completed a rotation in oral medicine or clinical oral pathology as part of their postgraduate
training. Furthermore, 85.7% worked in the field of oral medicine or clinical oral pathology.
When asked if tele-oral medicine could be utilized in their current clinical practice, 30.6%
reported that they already utilized tele-oral medicine, 34.7% were comfortable with starting
to use it, 8.2% were against the notion of tele-oral medicine, and 26.5% were undecided.

Table 4. Readiness of the study participants to implement tele-oral medicine into daily practice
(n = 49 subjects).

Questions Responses n (%)

Did you have oral medicine/clinical oral pathology Yes 39 (79-6%)
rotation as part of your graduate training program? No 10 (20.4%)
Do you currently practice oral medicine/clinical Yes 42 (85.7%)
oral pathology? No 7 (14.3%)
Already using it 15 (30.6%)
Do you think you can use tele-oral medicine in your Yes 17/ (34.7%)

current clinical practice? No 4 (8.2%)
I don’t know 13 (26.5%)

The data on oral lesions included in the 16 cases of participants’ scores and related to
correct diagnosis and confidence in their answers are listed in Table 5. The participants’
mean confidence (scale from one to five) in the overall diagnosis and management of cases
ranged from 2.37 £ 1.29 to 4.43 £ 0.98, with correct diagnoses ranging from 73.50% to
100%. For case 4, specifically, 51.0% of the participants correctly identified the diagnosis. In
addition, the overall percentage of correct management indicated by participants ranged
from 51.0% to 98.0%. In total, 32.7% of the participants specifically advised the correct
management for case 16.

Table 5. The overall performance of study participants in diagnosing and managing the provided 16
clinical cases (1 = 49 subjects).

Case

On a Scale from 1 to 5, How

Correct Diagnosis or Correct Management Confident Are You in the Diagnosis

No. Actual Case Diagnosis Differenga(l/giagnosis 1 (%) and Management of This Case
Using Tele-Oral Medicine?
1 Pyogenic granuloma 49 (100%) 46 (93.9%) 3.68 = 1.16
2 Salivary duct cyst 43 (87.8%) 27 (55.1%) 3.69 + 1.16
3 Recurrent intraoral herpes 44 (89.8%) 48 (98%) 3.88 £1.03
4 Lichen planus 25 (51%) 44 (89.9) 327 £1.29
5 Pemphigus vulgaris 47 (95.9%) 34 (69.4%) 355+1.21
6 Candidiasis 47 (95.9%) 37 (75.5%) 3.96 £+ 1.04
7 Chemical burn 48 (98%) 41 (83.7%) 3.84 +0.99
8 Recurrent aphthous 48 (98%) 47 (95.9%) 443 £ 098
stomatitis
9 Erythema multiforme 44 (89.8%) 33 (67.3%) 3.37 + 1.04
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Table 5. Cont.
Correct Diagnosis or On a Scale from 1 to 5, How
Case . . . agh . Correct Management Confident Are You in the Diagnosis
Actual Case Diagnosis Differential Diagnosis o .
No. (%) n (%) and Management of This Case
Using Tele-Oral Medicine?
10 Leukoplakia 44 (89.8%) 47 (95.9%) 3.90 £ 1.18
11 Squamous cell carcinoma 49 (100%) 45 (91.8%) 4.06 + 1.30
12 Oral SLE * 42 (85.7%) 25 (51.0%) 333 +1.27
13 Pyostomatitis vegetans 44 (89.8%) 31 (63.3%) 3.51+1.24
14 Squamous papilloma 46 (93.9%) 43 (87.8%) 331+£1.25
15 Neutropenic ulcer 39 (79.6%) 36 (73.5%) 3.45 + 1.08
16 Varices ** 36 (73.5%) 16 (32.7%) 3.31 +1.29
* systematic lupus erythematosis. ** oral varices is a non-pathologic condition.
An analysis of the participants” overall correct diagnoses, management, and confidence
showed no difference regarding the quality factor of the provided clinical images (Table 6).
Compared to easy cases, participants’ scores for proper diagnosis (p = 0.012), management
(p = 0.012), and confidence (p = 0.003) were significantly lower in difficult cases, regardless
of the quality of the clinical images.
Table 6. The role of image quality and case difficulty in delivery of correct diagnosis and management
of provided cases (n = 16 cases).
Correct Diagnosis or On a Scale from 1 to 5, How Confident Are
Differential lg)ia nosis Correct Management You in the Diagnosis and Management of
& This Case Using Tele-Oral Medicine?
Good 89.5 £12.9 819 £ 144 37x03
Image quality Poor 85.0£11.2 529 +£21.8 35+04
p value 0.296 0.057 0.521
Easy 948 £4.7 86.4 = 13.7 39+03
Case difficulty  Difficult 80.8 £15.0 63.8 £18.2 34£01
p value 0.012 0.012 0.003

Mann-Whitney U test.

4. Discussion

In the last few years, telemedicine has been introduced and utilized in the medical
community as an efficient tool to provide health care for patients in need. Historically,
dentistry has been a medical field in which treatment must be provided in a clinical setting
with the physical presence of patients. Recently, teledentistry has been proposed as an
alternative approach for consultations and proper referrals, especially in rural areas and/or
when there is limited access to a dental facility [11]. This has been proven to be effective and
useful for all dental disciplines, including oral medicine, especially during the COVID-19
pandemic, by reducing the number of referrals since some cases can be managed through
virtual consultations [12]. In this study, most participants reported an increase in demand
for tele-oral medicine during and after the pandemic. This can be explained by easier access
to care, savings in resources, and facilitating more accurate diagnosis and management by
specialists via tele-oral medicine.

Oral medicine is a unique discipline in dentistry with a focus on diagnosing a wide
range of oral conditions that could be either inflammatory, infectious, autoimmune, or
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potentially malignant in nature. Residency or clinical rotations in oral medicine provide
clinicians with the needed knowledge and skills to accept and manage such cases. In this
study, 79.6% of the participants had completed a rotation in oral medicine or clinical oral
pathology as part of their postgraduate training and primarily practiced in the field of
oral medicine or clinical oral pathology. To reach a correct diagnosis, subjects with one
or more oral lesions must be assessed by oral medicine specialists or someone with a
background in this field. Considering the universally limited number of specialists in oral
medicine, reaching the proper diagnosis of oral lesions can often be challenging [12]. These
situations are more likely to take place in rural areas, where patients with oral lesions are
commonly seen by general dentists/practitioners with no background in oral medicine.
Hence, patients might be referred to tertiary care centers, requiring transportation and
additional costs. As a result, many patients end up without treatment due to a lack of
awareness regarding follow-up or the presence of access/transportation barriers. For these
clinical situations and others, tele-oral medicine carries the benefit of decreasing costs,
travel, and waiting time and facilitates access to better care using simple tools such as good
lighting and tongue depressors [13,14].

As dental community acceptance of new technologies and advancements in the field
may differ, it is important to assess health care providers’ previous experience and readiness
to implement tele-oral medicine in their practice. Of the participants, 15 (53.5%) had never
used tele-oral medicine before, 34.7% were comfortable implementing it, and 8.2% were
against the notion of tele-oral medicine. One way to explain this finding is the concern over
false diagnoses without a clinical examination. The other possibility is discomfort with
hands-on experience with advanced technological devices and applications.

The literature on tele-oral medicine is sparse. Thus, this study assessed its reliability,
effectiveness, and applicability to better understand its role in daily dental practice. Gen-
erally, 23 participants (46.9%) had previously managed patients with oral lesions using
tele-oral medicine mostly via WhatsApp® version 2.20.19 or higher (95.7%), email (65.2%),
and Twitter® version 7.90 or higher (17.4%). As part of the study design, participants were
presented with real-life clinical scenarios of oral medicine cases commonly encountered
for evaluation, diagnosis, and management. The percentages mentioned in our study
(more than 80% correct diagnosis, over 70% correct management) align with recognized
cut-off points for high reliability in survey research, as per Taherdoost [15]. These findings
support the reliability of tele-oral medicine as an efficient tool. A study was conducted
at a Brazilian primary health care center in 2008, in which clinical photos of 25 cases with
variable oral lesions and their histories were shared with two oral medicine consultants via
email. Similar to this study, the correct diagnosis was reached in 88-95% of cases by consul-
tants [15,16]. In 2013, a similar study was conducted and included clinical photographs of
60 patients with variable oral lesions, including fibroma, lichen planus, leukoplakia, fungal
infections, and others. These cases were sent via email to two oral medicine consultants,
and a correct diagnosis of 80% was reported by at least one consultant [17]. This was
comparable to another study in Italy where the collection of 339 clinical pictures from
96 cases and their clinical information was shared with oral medicine specialists using
WhatsApp® version 2.10 or higher, and the specialists were asked for a probable diagnosis
when more than 92% were pictures of good quality. The diagnoses of the included cases
ranged between traumatic lesions (e.g., fibroma), infectious diseases (e.g., oral candidiasis
and herpetic lesions), and immune-mediated diseases (e.g., oral lichen planus, leukoplakia,
and squamous cell carcinoma) [18]. The collected responses were compared to a clinico-
pathological examination and showed an 82% agreement rate. In contrast, a study from
Botswana recruited 27 patients with oral lesions for diagnosis and management. At the end
of the study, there was a 64% discordance in the management plans of clinicians in remote
areas compared to oral medicine specialists. However, the clinicians” diagnoses were still
considered on the specialists’ differential diagnosis list in 91% of cases. In all cases, 82%
were referred to specialists when only 30% warranted a referral [3].
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In this study, WhatsApp® version 2.20.19 or higher was one method used to share the
link to the current study cases and was most utilized by study participants. This app is a
free, user-friendly, simple encrypted application that justifies its popularity among users,
including health care practitioners, particularly in Saudi Arabia [19]. This was evident in
the literature, as out of all communication/social platforms reported in previous studies,
WhatsApp® version 2.10 or higher was the most commonly used application for sharing
clinical cases [18].

As clinical images used in tele-oral medicine can be received from several sources, the
image quality may differ and could have a role in the proper diagnosis of a specific oral
finding. Professional images are more likely to occur from medical/dental practitioners
compared to someone with minimal or no background in medical photography. A research
group from Northern Ireland conducted a study using a triage system for 41 patients
with mucosal diseases who were evaluated by general dentists or physicians and obtained
high-quality pictures. Later, these images were viewed online by oral medicine specialists
for diagnosis, urgency of care, and management, and this also included referrals [20]. At the
end of the study, 65% (27/41) of patients had common oral lesions (e.g., frictional keratosis,
amalgam tattoo, fibroma, denture granuloma, and candida) that could be virtually managed
by an oral medicine specialist and/or referred to the community dentist. At the same time,
20% urgently needed to be seen in the clinic, 80% of these cases required biopsies to rule out
malignancies, and 20% had less common oral lesions such as orofacial granulomatosis and
sialosis [20]. Another study compared oral lesion diagnosis by an oral medicine specialist
during clinical oral examination and then 3 weeks later based on clinical photos taken by
patients’ cell phones [21]. A total of 16 patients were included in the study with frictional
keratosis, leukoplakia, lichen planus, and submucous fibrosis, in addition to fordyce
granules, tori, linea alba, and leukoedema. The sensitivity and specificity of identifying a
lesion were reported to be 70% and 100%, respectively. Furthermore, the sensitivity and
specificity for categorizing the lesion were reported at 75 and 100%, respectively, and 81%
and 100% for the decision of a referral, respectively [21]. In our study, the participants’
correct diagnosis, management, and confidence were not related to the quality of the
provided images. However, case difficulty may have a role in the reliability of tele-oral
medicine, as scores for proper diagnoses, management, and confidence were significantly
lower in difficult cases than in easier cases.

In this study, 91.32% of the participants maintained their initial diagnosis despite
additional medical history. The data suggest that the impact of altering initial assessments
was relatively modest, with only a minority changing their diagnosis.

In Saudi Arabia, similar to other countries, the COVID-19 pandemic had a major
impact on all aspects of life, including access to dental care. Patients with acute oral lesions
had to suffer at home during the nationwide mandatory curfew as they had limited access
to dental facilities. Even with an easing of the restrictions afterward, many patients were
still concerned about visiting their dentists to reduce the risk of contracting the virus,
which required the adoption of several modifications to dental visit protocols by dental
offices [22]. Additionally, health care practitioners, including dentists, implemented virtual
consultations and communication applications to address patients’ chief complaints [23].
Due to a shortage of oral medicine specialists, Saudi Arabia was one country that started
using tele-oral medicine even prior to the COVID-19 pandemic to address this demand and
patients’ needs [8,9]. However, the demand has increased since, as reported by 16.3% of
the study participants, and has reached maximum capacity at each health care institute.

The current study has several limitations. First, the study completion time was longer
and ranged between 15 and 20 min in total, which may explain the small number of
participants who answered all of the questions. Initially, a total of 20 clinical scenarios
were included in this study to cover a wide range of oral conditions, and later this was
reduced to a total of 16 to reduce the completion time while also achieving enough power
for statistical significance. Second, the field of oral medicine includes a wide range of
oral lesions, and only common diagnoses were included in this study. Third, the study
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included participants with different training backgrounds, which may have accounted
for the variation in responses. However, all disciplines of oral medicine, oral pathology,
periodontics, and oral and maxillofacial surgery are more likely to encounter and be
consulted for oral lesions as well as management compared to other dental specialties.

5. Conclusions

Teledentistry is an emerging and unique tool with potential advantages in the growing
field of oral medicine. These data demonstrated the acceptable reliability and applicability
of tele-oral medicine for the diagnosis of oral lesions and their management, especially in
rural areas with limited access to oral medicine services. The expansion and governmental
regulations of this tool across the country have a potential benefit that could advance
patients’ dental care. Further studies are needed to confirm these findings.

Author Contributions: S.A. (Sara Akeel) and S.A. (Sanaa Alhamed) contributed to the conceptualiza-
tion, data curation, and writing of the original draft. H.M., N.B. and G.M. supervised the study and
contributed to the original writing of the draft. O.M.E. and D.S. contributed to the data analysis and
writing of the original manuscript. All authors (S.A. (Sara Akeel), S.A. (Soulafa Almazrooa), S.A.A.,
N.A.A,, S.A. (Sanaa Alhamed), O.M.F,, GM., D.S., N.B. and H.M.) contributed to the methodology,
validation, review, and editing of the manuscript and approved the final manuscript. All authors
have read and agreed to the published version of the manuscript.

Funding: The Scientific Endowment, King Abdulaziz University, Jeddah, Saudi Arabia, funded
this study.

Institutional Review Board Statement: The study was approved on 18-04-2018 by the Ethics com-
mittee of the King Abdulaziz University Faculty of Dentistry (ID 035-02-18).

Informed Consent Statement: Informed consent was obtained from all the participants. All experi-
ments were performed in accordance with the declaration of Helsinki.

Data Availability Statement: The datasets used and/or analyzed during the current study are
available from the corresponding author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Estai, M.; Kanagasingam, Y.; Tennant, M.; Bunt, S. A systematic review of the research evidence for the benefits of teledentistry.
J. Telemed. Telecare 2018, 24, 147-156. [CrossRef] [PubMed]

2. Marino, R.; Ghanim, A. Teledentistry: A systematic review of the literature. J. Telemed. Telecare 2013, 19, 179-183. [CrossRef]
[PubMed]

3. Tesfalul, M,; Littman-Quinn, R.; Antwi, C.; Ndlovu, S.; Motsepe, D.; Phuthego, M.; Tau, B.; Mohutsiwa-Dibe, N.; Kovarik, C.
Evaluating the potential impact of a mobile telemedicine system on coordination of specialty care for patients with complicated
oral lesions in Botswana. J. Am. Med. Inform. Assoc. 2016, 23, e142-e145. [CrossRef]

4. Aboalshamat, K.T.; Althagafi, TK.; Alsaeedi, S.A.; Alhumaidi, S.N.; Alemam, A.A. Accuracy and perceptions of teledentistry in
KSA during the COVID-19 pandemic: A single-centre randomised controlled trial. J. Taibah Univ. Med. Sci. 2022, 17, 506-515.
[CrossRef]

5. Gurgel-Juarez, N.; Torres-Pereira, C.; Haddad, A.E.; Sheehy, L.; Finestone, H.; Mallet, K.; Wiseman, M.; Hour, K.; Flowers, H.L.
Accuracy and effectiveness of teledentistry: A systematic review of systematic reviews. Evid.-Based Dent. 2022. [CrossRef]
[PubMed]

6.  AlShaya, M. Perception, Awareness and Knowledge of Dental Professionals About Teledentistry in Saudi Arabia—A Literature
Review. Biosci. Biotechnol. Res. Commun. 2021, 14, 1393-1397. [CrossRef]

7. Alsafwani, Z.; Shiboski, C.; Villa, A. The role of telemedicine for symptoms management in oral medicine: A retrospective
observational study. BMC Oral Health 2022, 22, 92. [CrossRef]

8. Al Mohaya, M.A.; Almaziad, M.M.; Al-Hamad, K.A.; Mustafa, M. Telemedicine Among Oral Medicine Practitioners During
COVID-19 Pandemic and Its Future Impact on the Specialty. Risk Manag. Healthc. Policy 2021, 14, 4369-4378. [CrossRef]

9.  Khoury, Z.H,; Sultan, A.S. The state of Oral Medicine and Oral Pathology in the Arab Middle East. Saudi Dent. ]. 2021, 33, 113-115.
[CrossRef]

10. Algahtani, A.S.; Alghtani, N.R.; Gufran, K.; Aljulayfi, L.S.; Alateek, A.M.; Alotni, S.I.; Aljarad, A.].; Alhamdi, A.A.; Alotaibi, Y.K.

Analysis of Trends in Demographic Distribution of Dental Workforce in the Kingdom of Saudi Arabia. J. Healthc. Eng. 2022,
2022, 5321628. [CrossRef]


https://doi.org/10.1177/1357633X16689433
https://www.ncbi.nlm.nih.gov/pubmed/28118778
https://doi.org/10.1177/1357633x13479704
https://www.ncbi.nlm.nih.gov/pubmed/23512650
https://doi.org/10.1093/jamia/ocv140
https://doi.org/10.1016/j.jtumed.2021.11.015
https://doi.org/10.1038/s41432-022-0257-8
https://www.ncbi.nlm.nih.gov/pubmed/35804195
https://doi.org/10.21786/bbrc/14.4.2
https://doi.org/10.1186/s12903-022-02133-1
https://doi.org/10.2147/RMHP.S325777
https://doi.org/10.1016/j.sdentj.2019.12.004
https://doi.org/10.1155/2022/5321628

Healthcare 2023, 11, 3089 11 of 11

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Joda, T,; Yeung, AWK, Hung, K.; Zitzmann, N.U.; Bornstein, M.M. Disruptive Innovation in Dentistry: What It Is and What
Could Be Next. J. Dent. Res. 2021, 100, 448-453. [CrossRef] [PubMed]

Blomstrand, L.; Sand, L.P.; Gullbrandsson, L.; Eklund, B.; Kildal, M.; Hirsch, ]. M. Telemedicine--a complement to traditional
referrals in oral medicine. Telemed. e-Health 2012, 18, 549-553. [CrossRef] [PubMed]

Sciubba, J.J. Oral cancer: The importance of early diagnosis and treatment. Am. J. Clin. Dermatol. 2001, 2, 239-251. [CrossRef]
Torres-Pereira, C.; Possebon, R.S.; Simdes, A.; Bortoluzzi, M.C.; Leao, J.C.; Giovanini, A.E.; Piazetta, C.M. Email for distance
diagnosis of oral diseases: A preliminary study of teledentistry. |. Telemed. Telecare 2008, 14, 435-438. [CrossRef]

Taherdoost, H. Validity and reliability of the research instrument: How to test the validation of a questionnaire/survey in a
research. Int. J. Acad. Res. Manag. 2016, 5, 28-36. [CrossRef]

Flores, A.P.d.C.; Roxo-Gongalves, M.; Batista, N.V.R.; Gueiros, L.A.; Linares, M.; Santos-Silva, A.R.; Lopes, M.A.; Flausino, C.;
Meurer, M.I,; Grando, L.J.; et al. Diagnostic accuracy of a telediagnosis service of oral mucosal diseases: A multicentric survey.
Oral Surg. Oral Med. Oral Pathol. Oral Radiol. 2022, 134, 65-72. [CrossRef] [PubMed]

Torres-Pereira, C.C.; Morosini, .D.A.C.; Possebon, R.S.; Giovanini, A.F.; Bortoluzzi, M.C.; Leao, ].C.; Piazzetta, C.M. Teledentistry:
Distant diagnosis of oral disease using e-mails. Telemed. e-Health 2013, 19, 117-121. [CrossRef]

Petruzzi, M.; De Benedittis, M. WhatsApp: A telemedicine platform for facilitating remote oral medicine consultation and
improving clinical examinations. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. 2016, 121, 248-254. [CrossRef]

Kaliyadan, F.; Al Ameer, M.A.; Al Ameer, A.; Al Alwan, Q. Telemedicine Practice in Saudi Arabia During the COVID-19 Pandemic.
Cureus 2020, 12, €12004. [CrossRef]

Bradley, M.; Black, P; Noble, S.; Thompson, R.; Lamey, P.J. Application of teledentistry in oral medicine in a community dental
service, N. Ireland. Br. Dent. |. 2010, 209, 399—404. [CrossRef]

Haron, N.; Zain, R.B.; Nabillah, WM.; Saleh, A.; Kallarakkal, T.G.; Ramanathan, A.; Sinon, S.H.M.; Razak, I.A.; Cheong, S.C.
Mobile Phone Imaging in Low Resource Settings for Early Detection of Oral Cancer and Concordance with Clinical Oral
Examination. Telemed. e-Health 2017, 23, 192-199. [CrossRef] [PubMed]

Mawardi, H.; Zahran, M.; Sabbahi, D.; Dakhil, S.; Elbadawi, L.; Eshky, R.; Pathan, D. Psychosocial effects of COVID-19 pandemic
on dental patients. Saudi J. Oral Sci. 2022, 9, 54-62.

Almazrooa, S.A.; Mansour, G.A.; Alhamed, S.A.; Ali, S.A.; Akeel, SK.; Alhindi, N.A.; Felemban, O.M.; Mawardi, H.H.;
Binmadi, N.O. The application of teledentistry for Saudi patients’ care: A national survey study. J. Dent. Sci. 2021, 16, 280-286.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1177/0022034520978774
https://www.ncbi.nlm.nih.gov/pubmed/33322997
https://doi.org/10.1089/tmj.2011.0207
https://www.ncbi.nlm.nih.gov/pubmed/22823077
https://doi.org/10.2165/00128071-200102040-00005
https://doi.org/10.1258/jtt.2008.080510
https://doi.org/10.2139/ssrn.3205040
https://doi.org/10.1016/j.oooo.2022.02.005
https://www.ncbi.nlm.nih.gov/pubmed/35422409
https://doi.org/10.1089/tmj.2012.0087
https://doi.org/10.1016/j.oooo.2015.11.005
https://doi.org/10.7759/cureus.12004
https://doi.org/10.1038/sj.bdj.2010.928
https://doi.org/10.1089/tmj.2016.0128
https://www.ncbi.nlm.nih.gov/pubmed/27541205
https://doi.org/10.1016/j.jds.2020.04.014
https://www.ncbi.nlm.nih.gov/pubmed/33384810

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

