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ABSTRACT

Background: The utilisation of teledentistry in oral medicine practice can solve the problem of the limited number
of oral medicine specialists and general practitioners in rural communities, specifically with geographic and
economic barriers. Objectives: to investigate the knowledge level of dental students and dentists regarding
teledentistry by assessing their knowledge in oral medicine practice. Methods: Using a self-administered
structured questionnaire, a descriptive cross-sectional study consisting of 8 items was conducted at the Faculty of
Dentistry X University for dental students and dentists in the Province of Jakarta. Results: Three hundred two
respondents (210 dental students and 92 dentists) responded to the questionnaire. The present study found that
30.4% of dental students and 64.1% of dentists had a good knowledge of oral medicine. All dentists without
postgraduate qualifications had less than 5 years of work experience (68.5%). Conclusion: The dental students
had low knowledge of teledentistry in oral medicine, and most dentists had a good knowledge of teledentistry in
oral medicine.
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INTRODUCTION

Teledentistry is a developing area in dentistry which links dental providers, institutions, and
health administration to their patients using electronic information and telecommunication
technologies.'” Teledentistry has been applied in several countries to advance access, time, cost,
manage and provide screenings and referrals for vulnerable and underserved communities in regions
such as school and kindergarten conditions, nursing homes and rural facilities.*’ It is also used to
exchange information and knowledge between patients, general practitioners, and specialists for more
precise treatment planning, results, and continuing education for health professionals.>*> Eventually,
teledentistry can enhance patient compliance, comfort, prognosis, and satisfaction by comparing pre-
and post-treatment images.>

Teledentistry has been applied by general practitioners in every specialist branch and practice,
especially in Oral Medicine. Teledentistry was performed before the COVID-19 pandemic and should
be more common since the new clinical practice era.? Although telemedicine has some benefits, face-
to-face consultation and examination are still preferred during the Covid-19 pandemic.® General
practitioners often require opinions from oral medicine specialists when treating complicated orofacial
lesions, including oral malignant and recalcitrant lesions, particularly in rural communities.>’

To overcome the gap between oral care services and the population and counter the pandemic of
Covid-19, teledentistry can be applied to support dental services, particularly in oral medicine 3 and
helps general practitioners in rural communities with geographic and economic barriers to managing
patients at a distance or over remote distances.>>”8

Several studies about the role of teledentistry in oral medicine practice were conducted among
dentists in Indonesia. Still, none of these studies included the knowledge level of dentists and dental
students to the best of our knowledge. To generate knowledge of teledentistry in oral medicine practice
for the future generation of dentists, it is also crucial to assess the knowledge of the present dental
students. Hence, the present study was conducted among dental professionals (including dental
students) to know the knowledge levels regarding teledentistry in oral medicine practice.

https://doi.org/10.32793/jioms.v2i2.1243
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METHODS

This cross-sectional study, utilizing questionnaires, was conducted on undergraduate dental
students of the Faculty of Dentistry, Moestopo University from first to fourth years (academic students)
and five to sixth years (dental professional students)’ and dentists in the Jakarta, Bogor, Depok, Kota
Bekasi (Jabodetabek) region from July until October 2021. The participants were explained the study’s
objectives and methods, and informed consent was obtained. It was explicitly stated that their
participation would be voluntary. Respondents were asked to fill out the questionnaires using Google
Forms.

The scientific and ethical approval for conducting the research was granted by the Faculty of
Dentistry FEthical Committee of Universitas Prof Dr Moestopo (Beragama) (Protocol
No:040/KIP/FKGUPDMB/V/2021) on 5% July 2021 and all searches were completed on 24™ October
2021. All the participants also signed an informed consent form.

A structured and close-ended questionnaire with only one answer was used to assess the
respondents' knowledge level. Respondents must answer all questions before the questionnaire can be
submitted. Questionnaires were distributed to 1000 undergraduate students and 200 dentists. Each
questionnaire’s validity and reliability were tested on 30 respondents by online administration. After
the questionnaire validation test, a few questions were modified based on participants’ feedback, and
afterwards, the survey was distributed electronically via Google Forms. The questionnaire included
questions regarding age, gender, and study year, and for dentists, it included length of clinical
experience and frequent cases being treated. Eight questions were posed to assess knowledge related to
common oral medicine practice. The respondents had to choose only one of the options, ‘Agree’ or
‘Disagree’. The questions were so designed that ‘Agree’ happened to be the correct answer for all the
items and scored 1 point, while the wrong answer had no score. The participants' knowledge was
calculated by adding the scores of all items, dividing by 8, and expressing them in percentages. The
knowledge of the respondents was graded as ‘good’ (>75%), ‘fair’ (56-75%), and ‘poor’ (<56%) based
previous published study.’

Data analysis

The data were being input into a programmed statistical analysis. Descriptive statistics
(frequencies, percentages, and mean) were used to summarise the data. The chi-square test was used to
determine the significant difference in proportions. All the tests were performed after checking all the
assumptions at 5% significance levels with a 95% confidence interval. A probability level of less than
0.05 was statistically significant.

RESULTS

A total of 302 questionnaires were completely answered and considered for statistical analysis.
This comprised questionnaires answered by 110 first to fourth-year undergraduate students (academic
student), 100 fifth-year undergraduates (dental professional programme student),'” and 92 dentists.
These division was convenience based on the Dental School Educational Years. Table 1 shows the
demographic details of the respondents. The study's mean age of first to fourth undergraduate students
was 20.26+1.36 years, fifth and sixth undergraduates were 23.5+1.24 years, and dentists were
26.25+11.9 years. Out of 210 dental students, 31 were males and 169 were females, whereas 9 were
males and 83 were females for the dentists. The response rate was 21% for dental students and 46% for
dentists. All dentists without postgraduate qualifications had less than 5 years of work experience
(68.5%) and had never treated oral medicine patients.

Table 2 shows the distribution of dental students' and dentists' questionnaire responses. More
than 50% of general dentists and 5th-6th grade dental students agreed on items 1,3 and 4. The percentage
of correct answers was more than 50% of the respondents acknowledged the statements for items
2,6,7,8. Half the dentists and almost 50% of dental students provided wrong answers and displayed poor
knowledge of item 5.
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Table 1. Demographic characteristics of participants
Characteristics Dental Students
Year of Study
Age (in years) 1% 2nd 3rd 4th 5t 6t
Mean+SD 20.26+1.36 23.5+1.24
Gender
Males 4 4 2 4 6 11
Females 22 23 23 28 51 32
General Dentists
Age (in years) 20-30 30-40 41-50 51-60
Mean+SD:26.25+11.9 76 6 6 4
Gender Males 9
Females 83
Experience (year) <1 1-2 3-5 >5
N 26 26 22 18
Frequent cases Conservative Prosthodontic Paediatric Oral Surgery Periodontic Orthodontic
N 60 3 5 6 17 1
Table 2. Distribution of responses among dental students and dentists based on items questionnaire.
No Questions Choices Dental Students Grade General Dentists
18t — 4th Sth_6th
n n n
(% total) (% total) (% total)
% gender % gender % gender
Male Female Male Female Male Female
1 Teledentistry in oral medicine is Agree 6 33 16 77 7 80
the practice of dentistry using (5.45) (30) (16) 77) (7.61) (86.95)
computers, the Internet, and 4285 34.38 94.1 92.77 77.8 96.38
intraoral camera technology to Disagree 8 63 1 6 2 3
provide remote consultations. (7.27) (57.27) (1) (6) 2.17)  (3.20)
57.15  65.62 59 7.23 222 3.62
2 Teledentistry reduces isolation Agree 10 64 12 66 9 82
and  helps increase the (9.09) (58.18) (12) (66) (9.78)  (89.13)
accessibility of general dentists 7143  66.67 70.59 79.52 100 98.8
and oral medicine specialists to Disagree 4 32 5 17 - 1
rural and underserved (3.63) (29.09) (5 17) (1.08)
communities for oral health care 28.57 3333 2941 20.48 1.2
3 Teledentistry helps in the initial Agree 5 47 10 69 7 78
consultation of oral soft tissue (4.54) (42.72) (10) (69) (7.6) (84.78)
disease with an oral medicine 35.7 522  58.82 83.13 77.8 93.97
specialist after examination with Disagree 9 49 7 14 2 5
a camera/photo. (8.18) (4455 (1) (14) 2.2) (543
643 478 41.18 16.87 22.2 6.03
4 Teledentistry  helps  make Agree 6 26 12 62 7 67
informed decisions about oral (5.45) (23.63) (12) (62) (7.6)  (72.83)
disease management and referral 42.86 27.1 70.59 74.7 77.8 80.7
to an oral medicine specialist. Disagree 8 70 5 21 2 16
(7.27)  (63.63) (5 20 2.2) (17.39)
57.14 729 2941 253 22.2 19.3
5 Teledentistry helps general Agree 4 53 6 50 4 42
dentists conduct laboratory (3.63) (48.18) (6) (50) (4.35) (45.65)
examinations of  patients 2857 552 64.7 60.24 44 .4 50.6
according to the direction of an Disagree 10 43 11 33 5 41
oral medicine specialist (9.09) (39.09) (11) (33) (5.43) (44.57)
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7143 448 353 39.76 55.6 49.4

6  Teledentistry helps general Agree 9 70 12 56 8 70
dentists in diagnosing oral soft (8.18) (63.63) (12) (56) (8.69) (76.09)
tissue disease. 6428 729 70.59 6747  88.89 84.3

Disagree 5 26 5 27 1 13
(4.54) (23.63) (5 27) (1.08) (14.13)
35.72 27.1 2941 32.53 11.11 15.7

7  Teledentistry helps general Agree 11 89 14 73 7 53
dentists provide drugs (10)  (80.9) (14) (73) (7.6) (57.6)
prescriptions and instructions 78.57 927 82.35 87.95 77.8 63.86
for treatment of oral soft tissue  Disagree 3 7 3 10 2 30
disease with the direction of (2.72) (6.36) 3) (10) (2.2) (32.6)
oral medicine specialist 21.43 7.3 17.65 12.05 22.2 36.14

8 Teledentistry supports Agree 8 69 15 70 9 81
observation of the patient's (7.27) (62.72) (15) (70) (9.78) (88.04)
condition according to the 5714 71.875  88.23 84.34 100 97.6
direction and opinion of an oral Disagree 6 27 2 13 - 2
medicine specialist. (5.45) (24.54) 2) (13) (2.17)

42.86 28.125 11.77 15.66 24

Table 3 shows the distribution of qualification, gender, and level of knowledge of participants;
5% 6™ years dental students showed a better level of knowledge than the 1% to 4™ years dental students.
The difference was statistically significant (p=0.000), as indicated by the Chi-square test. The mean
score of male students for all the questions was 62.9, male participants, including dental students and
dentists, were 66.87, while female participants were 72.95. Male and female dental students from 5%-
6™ years displayed a good level of knowledge better than in 15-4™ grade. The difference between the
level of knowledge and the gender of dental students shown was not statistically significant (p=0.115)
as indicated by the Chi-square test. The difference between the level of knowledge and the gender of
all participants was not statistically significant (p=0.07), as indicated by the Chi-square test. There was
a statistically significant difference between the qualification of participants with a level of knowledge
(p =0.000, Chi-square test).

Table 3. Gender study Participants’ distribution (n) by Good, Fair and Poor Category of knowledge.

Qualifications Gender Level of Knowledge
Good (%)  Fair (%) Poor (%)

Dental Students (15t — 4t Male 0(0) 5(4.5) 9(8.2)
grade) Female 6(5.5) 52(47.2) 38(34.6)
Dental Students (5"-6t" Male 7(7) 6(6) 44)
grade) Female 51(51) 21(21) 11(11)
Total of Dental Students Male 7(3.3) 11(5.2) 13(6.2)

Female 57 (27.1) 73 (34.8) 49 (23.4)
Dentists Male 6(6.5) 2(2.2) 1(1.1)

Female  53(57.6) 25(27.2) 5(5.4)
Total of Dental Students Male 13(4.3) 13(4.3) 14(4.6)
& Dentists Female 110(36.4) 98(32.5) 54(17.9)

DISCUSSION

Teledentistry in oral medicine can support oral lesions and medication management, including
exchanging clinical information, past and recent history, relevant imaging, determining remote
diagnosis, procedures and oral health services.>»*!! Oral medicine specialists have also used teledentistry
recently and can diagnose and treat oral lesions ®!'? and prevent transmission of SARS-CoV-2.° To the
best of our knowledge, this is the first study which determines the level of knowledge about teledentistry
in oral medicine in Indonesia. The present cross-sectional study has uncovered an interesting and new
point concerning advanced dentistry technologies among dentists and dental students in Jakarta City,
Indonesia.

The 62.8 % of dental students and 94.6% of dentists in this study agreed that teledentistry in oral
medicine is the practice of dentistry using computers, the internet, and intraoral camera technology to
provide remote consultations. Teledentistry, with its application in oral medicine, has been evaluated in
developed countries.'*'* A Study conducted in India showed that the majority (88.6%) of dentists
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believed that teledentistry is the practice of using computers, the internet, and intraoral camera
technologies for diagnosis and to provide advice about treatment over a distance. Teledentistry increases
the rate of document exchange and interaction among dental health providers by utilising oral health
documents, advanced technology of telecommunications and teleconferences, digital imaging, and the
Internet. Jian Hu et al. stated that most dental health professionals were implementing computers in
daily practice.'!'>!® Dentists can anticipate revolutionary transformation as a result of digital
advances." In developing countries, the utilization of smartphone cameras has increased, and they are
used to take images of oral lesions in remote settings and diagnose lesions made in distant locations.
This was demonstrated in a previous study that showed intraoral camera as a reliable tool for screening
for oral lesions.!”'%1? Dentists' lower perceptions of teledentistry utilization were related to diagnostic
precision and the time required to take clinical images which would require additional session to take
the photos. ° The use of an intra-oral camera with a qualified program can shorten the time from taking
pictures to transferring and storing the images into a medical record application.?!

One of the benefits of teledentistry for patients is that it facilitates and accommodates
consultations with specialists.?? It was about 72.38% of dental students and 98.9% of dentists in this
study showed good knowledge that teledentistry reduces isolation and helps increase the accessibility
of general dentists and oral medicine specialists to rural and underserved communities for oral health
care.'? The majority of oral medicine specialists work in academic settings in urban areas, making it
challenging for patients living in rural areas to easily access oral medicine services, for example, in
dental schools or academic medical centres.'? The total number of oral medicine specialists in Indonesia
is 230 persons and increasing, but mostly located in Java and Sumatera islands, and this condition is
similar to other developing countries.®

Most dental students (62%) and dentists (92%) in this study agreed that teledentistry helps in the
initial consultation of oral soft tissue disease with an oral medicine specialist after examination with a
camera/photo, and 70% of dental students and 85% of dentists for teledentistry helps increase the
accessibility of general dentists and oral medicine specialist to rural and underserved communities for
oral health care." According to the study conducted by Raja et al., 60% of dentists admitted to the
capability of teledentistry to help patients.?> Moreover, 70% of the dentists also showed agreement with
its usefulness among patients in rural and remote areas.'>*

In oral medicine practice nowadays, online video consultations (WhatsApp, Zoom, Teams, Skype
videoconferencing software), qualified photos or videos of suspected malignant oral lesions can be
performed, clinical notes, health records and oral medicine specialists can establish a provisional
diagnosis, advice or urgent referral.*!>>* Follow-up of patients after initiation of treatment, such as in
chronic therapies based on systemic corticosteroids or immunosuppressive (dosage adjustment and
adverse event), can be done via telemonitoring, and the specialist can assess the patient and determine
the next course of management. '’

Half of the dental students and 79% of the dentists in this study agreed that teledentistry helps
make informed decisions about oral disease management and referral to an oral medicine specialist.
Teledentistry can minimize unnecessary referrals to specialists. Carrard et al. reported the potential of
teledentistry service in determining the diagnosis of oral medicine and reducing the referral of cases
considered simple and that could be treated in the primary care system.?>*® Teledentistry improves the
quality of management remotely, detects the risk or possibility and assesses the suspected premalignant
and malignant lesions.”’ Villa et al. Confirmed that most of the physicians in US studies referred patients
with oral lesions to an oral medicine specialist.”® On the contrary, the study by Friesen et al. ?° and
Schleyer et al. *° showed more than 50% of oral medicine patients were referred by the dentist.

A total of 54.3% of dentists in the present study agreed that Teledentistry helps general dentists
order laboratory examinations and investigations of patients according to the direction of an oral
medicine specialist. In teledentistry, the patient does not need to be present during the consultation. The
dentist can receive radiographs, graphical representations of oro-facial tissues, laboratory results, tests,
remarks, photographs, and other information transported through multiple providers.'>?* Study
conducted by Alsafwani et al. reported that laboratory studies were ordered in three (2%) patients on
their first tele(oral)medicine visit.!?

Teledentistry helps general dentists in diagnosing oral soft tissue disease, and 79.3% of dentists
agreed with this statement. Since 2005, dentists and doctors have practised teledentistry to refer patients
to the Regional Oral Medicine Consultant in Northern Ireland. Oral medicine specialists can triage and
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treat patients with oral mucosal lesions without tactile examination.!” The outcomes of several studies
explained teledentistry can aid dentists in detecting and making remote diagnoses of oral lesions.?*-!-3?
Photographs and videos of oral lesions are the principal diagnostic value in oral medicine and one of
the fundamental aspects to determine the provisional diagnosis, following advice or crucial referral 2433
Tele(oral)medicine has been proven to be an effective tool to assess oral mucosal disorders promptly
and address orofacial pain conditions or postoperative complications that may not necessarily require a
face-to-face consultation, thus reducing the risk of potential exposure to COVID-19.!* Most of the
general practitioners have difficulties in discovering, identifying, diagnosing and treat of suspected oral
lesions..”? Deferred diagnosis oral cancer and suspended oral medicine treatment due to COVID-19 may
lead to alteration clinical result, treatment and prognosis.** Early detection of oral cancer using
teledentistry has been shown in several studies.'>** Teledentistry had excellent sensitivity (93.8%) and
specificity (94.2%) for diagnosing dental pathologies among elderly nursing home residents.?’

Almost all of the dentists in this study (91.3%) accepted that teledentistry is a useful tool for
general dentists to provide drug prescriptions and instructions for treating oral soft tissue disease with
the direction of an oral medicine specialist. The study in England recommends teleconsultation for
prescribing long-term therapies to patients using systemic corticosteroids or immunosuppressive drugs
(dosage adjustment, untoward events).>* Teledentistry supports the interaction between the dentist and
the patient in a follow-up to evaluate the healing progress and medication therapeutic drug
administration.®

Only 4.3% of dentists did not agree with one of the benefits of teledentistry in supporting
observation of the patient's condition according to the direction and opinion of an oral medicine
specialist. Teledentistry can be a useful tool for dentists in remote observation, investigation, and
evaluation of patients, especially during the COVID-19 pandemic.*>*¢ Follow-up using teledentistry for
patients with oral pain significantly reduced oral pain, according to 65% of self-reported improvement
in oral symptoms.'?

Most of the knowledge about teledentistry in oral medicine of study participants was fair, and
this could relatively be described by impediments such as the demand to expand additional knowledge
and skills in digital systems for the implementation of teledentistry.?” More than half of the dentists in
this study had good knowledge about teledentistry in oral medicine, although their experience was less
than 5 years. Fresh graduate dentists with less work experience might be more literate with new
technology.!* On the contrary, dental specialists with more than a decade of experience were
significantly more capable of implementing teledentistry than general dental practitioners and those
with under 10 years of experience.’’’

Dentists with more than a decade of work experience had lower levels of knowledge about
teledentistry than those with less than 5 and 5-10 years of work experience. Technology literacy could
influence the acquisition and implementation of the recommended information and communications
technology system. The dental students were adaptive and enthusiastic with a new adaptation of
computer-based information systems into the dental curricula, dental health records and management
of clinics.'® Lack of knowledge among dentists in the earlier study was due to the absence of
teledentistry in dental curricula and no dental continuing education programs on teledentistry,?**>4! and
this finding will most probably be the matter in many developing countries.!” Similar to previous
studies, dental students and dentists nowadays use technology in daily life and practice, for example,
online class teaching and exams, webinars, dental health records, paperless laboratory and radiography
results, and teledentistry.?

In the recent study, most dentists had a good knowledge of teledentistry in oral medicine,
although restorative and endodontic treatments were the most frequently performed treatments,
followed by periodontic, extraction, pedodontics, prosthodontic and orthodontic. Corroborating with
the earlier studies reported, most of the participants were endodontists and orthodontists, and these
professionals were more adhered to teledentistry.’> The limitation of this study is there is no data
obtained for age/years and experience differences and information and technology mastery capabilities;
limited sample size and the possibility of not knowing which participants have positive or negative
tendencies towards the study objectives can result in response bias.
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CONCLUSION

Finally, these findings revealed that dental students had low knowledge of teledentistry in oral medicine,
while most dentists had good knowledge. The lack of knowledge among participants could be overcome
by introducing teledentistry into the dental curricula and continuing education programs.
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