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Background: The coronavirus disease 2019 (COVID-19) pandemic necessitated wide-
spread changes in delivery of dental care. Telemedicine utilization increased overnight
during this pandemic because of its ability to enhance access to oral healthcare, easily link
to remote area, time management, low cost, etc. We aimed to identify the utilization of
telemedicine among oral medicine practitioners in Saudi Arabia during COVID-19 pandemic
and identify future impacts, potential challenges and barriers hindering the implementation of
telemedicine.

Methods: The present cross-sectional electronically self-administered supplement-based
survey Supplement Based Survey study was conducted among different professional levels

of oral medicine involving consultants, specialists, and residents. The supplement includes
demographic data, the current use of telemedicine, participant’s perspective on future
implications, and potential barriers and limitations of telemedicine. Internal consistency
was measured using Cronbach’s alpha (a) to assess how closely related a set of items in
our study.

Results: Of the total (N = 75) oral healthcare professionals, 52% were male, 70.7% were
Saudi, 45.3% were consultant, 42.7% had 1-5 years of experience, 82.7% were practicing in
urban areas, 93.3% stated COVID-19 affected their clinics, consultation was the major
reason for the use of telemedicine before (50.7%) and during (72%) COVID-19 outbreak,
57.3% were communicating with their patients, 97.33% had not experienced any cyber risk,
and 45% patients were satisfied with the telemedicine service; our data showed a high level
of homogeneity (o = 0.82). The poor knowledge and training on telemedicine technologies
may substantially (p < 0.05) impact the future implications of telemedicine in oral medicine
practice.

Conclusion: Telemedicine could be a useful adjunct for oral medicine practice, especially
for remote diagnosis, consultation, referral, training and education. Our study emphasizes an
urgent need to increase the awareness and education on how to utilize and practice tele-
medicine technologies among medical staff to maximize the efficiency.
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Introduction

In December 2019, coronavirus disease (COVID-19) outbreak caused by SARS-
CoV-2 was detected in Wuhan, China. On the 11th of March 2020, the WHO
announced and characterized the COVID-19 outbreak as a global pandemic.' As
a result of this outbreak, there was an increased demand in optimizing virtual health
care systems across the globe. The dentists are at high risk of SARS-CoV-2
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infection because of their close contact with the patient’s
oral cavity, saliva, blood and respiratory tract secretions.”
Hence, the Kingdom of Saudi Arabia suspended regular
dental treatments, allowing only emergency treatment.” In
the event of COVID-19 pandemic, telemedicine has been
utilized in various specialties in dentistry as it provides an
alternative approach for remote screening, diagnosis, con-
sultation,  treatment  planning, and  mentoring.*
Furthermore, this will reduce the load of patient’s visit to
the hospitals and, as a result, the risk of infection will be
decreased. During such a pandemic, telemedicine can be
an optimal alternative used in providing health care.
Telemedicine is defined as the use of advanced infor-
mation technologies and electronic tool for communication
to facilitate the clinical services even at remote area.
Similar to telemedicine, teledentistry has emerged as
a new tool with promising benefits for various dental
disciplines including endodontics, orthodontics, oral sur-
gery and pediatric dentistry.'” It holds the potential to
improve access to and delivery of oral healthcare in rural
and underserved areas.”° In addition, teledentistry has the
potential to save resources and reduce the overall cost of
healthcare.' Estai et al have reported the implementation
of teledentistry for screening of low caries risk children
could save 40 million dollars per year in Australia.” Oral
lesions, such as ulcerative and potentially malignant
lesions, can be difficult to diagnose in dentistry, particu-
larly in underserved communities with limited access to
specialized dental care. As a result, teledentistry may be
able to fill this gap while also improving the quality of
treatment. Conversely, several barriers, such as poor
knowledge and training, lack of funding, absence of infra-
structure such as connectivity, regulations of the telemedi-
cine framework, patient’s satisfaction, etc., have been
reported as major hindrance in the implementation of
telemedicine.® Therefore, to overcome such barriers, an
international legislation and collaboration with strategies
may aid in the universal implementation of telemedicine.
A recent study conducted to assess acceptance of tele-
medicine by practicing physicians revealed most of the
participants were having positive perceptions and willing-
ness to apply telemedicine in their clinical practice.”®
Many hospitals in Saudi Arabia have activated the virtual
clinic via live video or phone call during the outbreak to
minimize the unnecessary visits to hospitals.** Hence, the
present study aimed to assess the use of telemedicine
among oral medicine practitioners in Saudi Arabia during
COVID-19 pandemic. We further aimed to identify

possible future impacts on oral medicine practice and to
identify potential challenges and barriers hindering the
implementation of telemedicine in the future practice of
oral medicine specialty.

Materials and Methods

A cross-sectional survey study was carried out in Saudi
Arabia to assess the use of telemedicine among oral med-
icine practitioners during the COVID-19 pandemic. The
study was approved by the Institutional Review Board at
Prince Sultan Military Medical City. Prior to data collection,
study participants gave their informed, explicit consent to
have their data published. An electronic self-administered
supplement was designed and modified based on
a previously published study.® The supplement was revised
by a telemedicine expert and was adopted in English lan-
guage. Cronbach’s alpha (o) was estimated for the entire
supplement to assess how closely related a set of items in
our study. The values of o may vary from 0 to 1, with
higher values indicating greater interconnectedness among
test items. The supplement was submitted to study partici-
pants with different professional levels of oral medicine
specialty involving consultants, specialists, and residents.
The supplement is divided into four main sections including
demographic data, the current use of telemedicine, potential
barriers and limitations of telemedicine in the specialty
practice and participant’s perspective on future implications.
Views on possible future implementation was measured
using five-point Likert scale with 1 = strongly agree, 2 =
agree, 3 = neutral, 4 = disagree, and 5 = strongly disagree.

Statistical Analysis

The statistical analysis was carried out by using SSPS
software, windows version 21.0 (Chicago, IL, USA). All
parameters were expressed in frequencies and percentages.
ANOVA test was conducted for the comparison of cate-
gorical data. Cronbach’s alpha reliability method was used
to estimate the internal consistency of data. The linear
regression analysis was conducted to predict future impli-
cations, potential barriers and limitations of telemedicine.
p < 0.05 was considered as significant.

Results

In this present study, 75 participants were responded of
which 52% were male and 48% were female, majority of
the participants were Saudi (70.7%), 48% were within 25—
35-year age group, followed by 36-45 years (32%) and 46—
55 years (16%), 45.3% of the participants were consultant,
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28% were specialist, 24% were resident and 2% were with
MSc/PhD. The Majority of the participants (42.7%) had 1-5
years of experience. In our study, the overall internal consis-
tency () of the supplement was 0.82, which is considered
good. Most of the participants (57.3%) were working in
government university. The practice location of the partici-
pants was majorly in urban area (82.7%) as shown in Table 1.

93.3% of the participants had their clinics deferred due
to COVID-19 pandemic. When the participants were asked
for their perceptions about the usefulness of telemedicine
in improving dental care, 65.3% were familiar, while

Table | Demographic and Professional Characteristics of
Participants (N = 75)
Characteristics Number | Percentage
Gender
Female 39 52.0
Male 36 48.0
Nationality
Non-Saudi 22 29.3
Saudi 53 70.7
Age group
>55 3 4.00
25-35 36 48.0
3645 24 32.00
46-55 12 16.0
Professional level
Consultant 34 453
MSc/ PhD student 2 2.67
Resident 18 24.0
Specialist 21 28.0
Experience in oral medicine specialty
(year)
>15 17 227
1-5 32 427
=15 8 10.7
6-10 18 24.0
To which health sector respondents
belong to
Government hospital/clinic 24 320
Governmental university 43 57.3
Private hospital/clinic 6 8.00
Private university 2 2.67
The location of respondent’s practice?
Major city 62 82.7
Remote area | 1.33
Town 12 16.00

Abbreviation: N, number of participants.

46.7% had used telemedicine before, and 28% of the
participants stated that their practice setup supports the
use of telemedicine, while 40% stated that their practice
setup does not support the use of telemedicine.
Consultation was the major reason for telemedicine use
in oral medicine practice before (50.7%) and during (72%)
COVID-19 pandemic. In the event of pandemic, 57.3% of
the participants have been in communication with their
patients via telemedicine and the majority of them pre-
ferred to use personal smartphone (58.7%) to communi-
cate with patients using WhatsApp application (62.7%).
Results revealed that only 27% of the participants have
taken consent with their patients before telemedicine ses-
sion. Poor image quality was one of the major reasons
(21.3%) for inconvenience in the use of telemedicine.
Among the respondents, 97.3% had not experienced any
cyber risk while using telemedicine in their practice,
41.3% of the participants reported that the use of teleme-
dicine is convenient, while 48% found it occasionally
convenient; overall, 45% patients were satisfied with the
telemedicine services (Table 2). When the comparison was
made between experience levels to understand the future
implications of telemedicine, it showed that future impli-
cations of telemedicine did not differ significantly among
participants having different experience levels (Table 3).
Similarly, when comparison was made between experience
level with potential barriers and limitations of telemedi-
cine in the oral medicine practice, only low levels of
knowledge and training on telemedicine technology
among medical staff were significantly associated with
years of experience (Table 4).

A linear regression analysis was conducted to assess
how the factors C1, C2, C3, C4, C6, R3, RS, and R6
significantly predicted with future implications of teleme-
dicine (F). We observed that one-unit increase in category
“NO” of clinic deferred due to the COVID-19 pandemic
(C1) decreased the value of F by 0.62 units, whereas one-
unit increase in category ‘YES’ of conveniences of the use
of telemedicine (R5) increased the value of F by 0.45
units. Moreover, it was also found that one-unit increase
in overall satisfaction of the patients (R6) by using tele-
medicine services decreased the value of F by 0.53 units in
R6 dissatisfied (Table 5). Linear regression analysis was
also conducted to assess how these factors are associated
with predicting potential barriers and limitations of tele-
medicine (F) in the oral medicine practices. It was
observed that one-unit increase in the conveniences of
the use of telemedicine will decrease barriers and
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Table 2 Perceptions About the Usefulness of Telemedicine in Improving Dental Practice (N = 75)

Characteristics Frequency | Percentage
Was the clinic deferred due to the COVID-19 pandemic? (% yes) 70 93.3
How the respondents managed patients during COVID-19 pandemic?
Patient rebooking 35 46.7
Attending urgent cases only 28 373
Communicating through telemedicine 41 54.7
Are you familiar with the use of telemedicine? (Yes) 49 65.3
Does respondents practice setup support the use of telemedicine?
| do not know 24 320
No 30 40.0
Yes 21 28.0
Have ever utilized any form of telemedicine before the COVID-19 pandemic? (% yes) 35 46.7
Please specify the reasons for telemedicine use in practice before COVID-19 pandemic?
Consultation 38 50.7
Clinical discussion with colleagues 33 44.0
Scheduled follow-up 17 22.7
Diagnose new cases I 14.7
Medication refill 15 20.0
Teaching 21 28.0
Which media do respondents prefer to use when communicate through telemedicine?
Hospital devices 12 16.0
Personal computer 17 227
Personal smartphone 44 58.7
Personal tablet 2 2.67
Have you been in communication with patients via telemedicine during the COVID-19 pandemic? (% yes) 43 57.3
Which system/application were you using most to communicate with your patients?
Phone call 30 40.0
WhatsApp 47 62.7
Email 4 5.33
Virtual videoconferencing 5 6.67
What were the reasons for telemedicine use during the outbreak of COVID-19 pandemic?
Consultation 54 72.0
Scheduled follow-up 17 227
Diagnose new cases 30 40.0
Medication refill 20 26.7
Clinical discussion with colleague 35 46.7
Teaching 33 44.0
Have respondents ever experienced any cyber risk while using telemedicine in practice? (% yes) 2 2.67
Was it convenient to use telemedicine?:
No 8 10.7
Occasionally 36 48.0
Yes 31 41.3
The reasons for inconvenience
Not familiar with the technology 3 4.00
Poor internet Connection 3 4.00
(Continued)
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Table 2 (Continued).

Characteristics Frequency | Percentage
Poor image quality 16 21.3
Time consuming 5.33
Patient dissatisfaction 6.67
No proper set up 5.33

Overall, how satisfied were the patients with the telemedicine services?

Dissatisfied 4 533
| do not know 37 493
Satisfied 34 453

Abbreviation: N, number of participants.

limitations of telemedicine in the oral medicine by 0.32
(Table 6).

Discussion

Telemedicine is becoming a powerful tool in the health-
care system as it can increase the efficiency and accessi-
bility of patient healthcare services, especially those in
remote areas.®’ Currently, demand for virtual health care
system optimization has sharply increased worldwide for
consultation, diagnosis and follow-up in different medical
specialties.”'° During the COVID-19 outbreak, many hos-
pitals in Saudi Arabia activated virtual clinics via live
video or phone calls to reduce unnecessary hospital visits.
Likewise, many non-urgent appointments have been
deferred, especially dental appointments, to minimize the
risk of viral spread. Recently, the Ministry of Health of
Saudi Arabia has established an e-health policy involving
the use of telemedicine to increase accessibility and qual-
ity of treatment for patients and health care providers. To
the best of our knowledge, this is the first study that aims
to access the use of telemedicine among oral medicine
practitioners in Saudi Arabia.

In the present study, among all respondents, 45.3%
were consultants and 42.7% were having 1-5 years of
experience in practicing the specialty. The vast majority
of participants work in the academic sector (57.3%) of
government universities as compared to clinicians
employed in government hospitals (32%) as shown in
Table 1. Our finding is supported by evidence that oral
medicine specialty is slowly emerging in Saudi Arabia and
the establishment of a local residency program in 2017
will impact the growth and popularity in the near future. In
the present study, the majority of the oral medicine practi-
tioners (82.7%) are located in major cities (Table 2).

Despite the tremendous growth of dentistry in Saudi
Arabia, specialists are still mostly located in the major
cities and towns.'" Therefore, this in fact highlights the
importance of utilizing telemedicine to provide healthcare
services for areas with limited accessibility to oral medi-
cine practitioner. The reliability of telemedicine in the
screening of oral diseases has shown its importance, espe-
cially for large populations in rural areas, as it is a cost-
effective screening method and enhances patient access to
oral health services.'? Kruse et al recommended that the
policy making should be applied in order to use telemedi-
cine to particularly those in rural area.'® Other studies also
recommended a protocol to diagnose a new case, consulta-
tion and follow-up in oral medicine practice, especially for
patients in rural area and compromised patient whom
under care.®'*!*

In our study, 93.3% of respondents’ clinics deferred
due to COVID-19 outbreak. More than half (54.7%) of
respondents were communicating through telemedicine
with their patients in comparison to 46.7% of whom ever
utilized any form of telemedicine before COVID-19 pan-
demic. The consultation (50.7%) and clinical discussion
(44%) with colleagues are being the most common reason
for the use of telemedicine in oral health practice before
this pandemic. Similarly, in the event of COVID-19, we
observed that majority of participants believe telemedicine
can be used for consultation (72%) and follow-up
(Table 2), as observed in previous studies.'>'® More than
half of the respondents were familiar with the use of
telemedicine. The use of personal smartphones was the
preferred method for sharing patient’s images, radiograph
and other telecommunications. The simplicity and user-
friendliness of today’s smartphones are the primary rea-
sons for this practice. In contrast to encrypted emails, the

Risk Management and Healthcare Policy 2021:14

https:

4373

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Al Mohaya et al

JuedIUSIS SB PAJSPISUOD SeM GO'0 > ¢ "duIdIpaws[al jo suonediidwil 4nInj pue [9A9] 9dudlIadxa sauspuodsau sedwod 01 paIdNpuUOd seM 1531 YAONY S93ION

8570 (89°0) 11y (z5°0) 9% (68°0) 60+ (19°0) s€% (92°0) 1T¥ 9o10e4d [BJIUID Y2IM BUIDIPAWS|R] SIBUSIUI O SSAUIIIAA
90 (59°0) TTv (z5°0) 9% (£8°0) 8% (6+°0) SE (12°0) 9¢¥ Bujureny pue uonednpa Ul ssauNyRSN
9050 (69°0) €€ (9v°0) S£v (z90) 05+ (08°0) 1¥+ (99°0) L¥'¥ SSIA dn-Mmo||0} IO} SN puE 150D [aAR.) JUBNEd dY) 3oNpal o
9E0 (85°0) 68°€ (z50) 8¢ (68°0) 8T+ (€0'1) 90+ (€8°0) SI'¥ UORINPa. 350D ||BIBAO Ul 3|0y
weo (82°0) 6% (z5°0) 9% (z90) 05+ (15°0) L¥'¥ (x90) 8¥'+ $9n3e3||02 YIIM UOISSNISIP [EIUI[D PUB UOREDIUNWWIOD 3B
0920 (€20 8L¢€ (zo'1) 00w (101 ve'e (€6'0) Ty (€6'0) S6°€ [e149424 2uaned pue BuRIPAWRJRL
wso (08°0) 90+ (9£70) 0S¥ (€0'1) L6'€ (1o'n) 8I'v (s6°0) 60°% susiA dn-moj|o} Ul UOIIINPaJ PUE BUIRIPIWS[RL
8850 #9°0) v6'€ (L0) 8% (560) 90+ (66°0) 88°€ (£80) €0 uonedipaw Buljjya. puE BuRIPAWRIRL
9L1°0 (89°0) 68°€ (z50) 9% (86°0) 90+ (€5°0) 81'% (08°0) 1'% dn-moj|o} 3uaned pue supIpawaa)
S9€°0 (69°0) 00 (€5°0) 0S% (zro) 91y (99°0) 90+ (89°0) €I'v UONEINSUOD PUE SUIIPIWDIB]
$79°0 (90'1) ¥6T (9¢1) 88T (66°0) 8T°€ (s6'0) 81°€ (eo'n) €1°¢ $95BD MaU @sougelp 01 pasn aq UED BUPIPAWRR]
9080 (z90) €8¢ (oz'1) 00w (9£°0) 90+ (6£°0) 00'% (8£°0) 66°€ 2onoe4d SuPIpaW [eJO Ul SSAUNYISN
1940 (590) 82¢ ernuy (68°0) 16€ (6£°0) 00'% (€8°0) T6'€ a.ed [eoipaw Suipiroad up ssaunyesn
sanjeA d 01-9 SI-11 S-1 Sli< resoL
95uaadxg jo sueap so13siia3deIReYD)

aupipswa|9] jo suopedidw|

24nIn4 Joj 22ualuadx] JO S|9AST aYl usamiag uosliedwo) € a|qeL

Risk Management and Healthcare Policy 2021:14

https:
Dove!

4374


https://www.dovepress.com
https://www.dovepress.com

Al Mohaya et al

Dove

"JUBDYIUSIS SB PAUIPISUOD SEM GO'0 > Gx 9213eJd BUIDIPAW [BJO BYI Ul SUIDIPAWS|A] JO SUONEIWII| PUE SJaliieq [enualod syl Yam [9A3] 2dualiadxa a1 asedwod 01 paidnpuod sem YAONY S2ION

STE0 (££70) 00% (9£°0) 0S¥ (so'1) v8'e (5£°0) 90 (06°0) 00+ Aepads aupipaw [eo ayy ul asn aupipawafel Sundope puswwodal syuspuodsal oQ
€190 (z90) €8¢ (901) 8¢€'€ (£6°0) 99°¢€ (290) 65°¢€ (€8°0) $9°¢€ A114n23sul €IEP PUE sk 13GAd AuJed JYSIW BuIdIPaWSa) JO 3sn By |
Ajiqer| e3s] e
¥96°0 (£L0) €€€ (o) TIe (zo'1) 8zt (69°0) 6T°€ (26'0) 8T'€ | @sod pue Ayjennuspyuod pue oeaud sjusned ay3 azipaedos| 3yBiw supipaws|el jo asn ay |
$90°0 (£8°0) 90+ (9v°0) s2 v (00'1) 18°€ (88°0) T8°€ (€6°0) L6'€ aunidn.asesur || Buosds & spasu 2ddeid SuIdIPaWS|R) [BUOISSDJOI]
9€8°0 (z90) 05°¢€ (1571) 8e’e (¥80) v¥'€ (06°0) ¥T'€ (68°0) O¥'€ uonensiuwpe 3mnsul Aq paro.dde aq 30u yBIW BuPIPAWSRY
€L1°0 #0'1) €8°€ (oT'1) os°e (880) sT’€ (0£°0) s9°¢€ (#6°0) 15°€ @dUBJNSUl [€31PaW Aq PaISA0D 3G 10U ABL 3DIAIDS BUIDIPAWRIRL
€€€°0 (00'1) 8L°€ (6¥'1) sT€ (€6'0) 69°€ (s1'n) vre (£0'1) 95°¢ suoseaJ [eamn> o3 anp syuaned 4Aq paidedde aq 10u Aew supipawRfR
S¥T0 (98°0) v¥'¥ (90'1) T9% (€8°0) TI'y (99°0) 90 #8°0) ¥T¥ udped MU 3Y3 1O} MSIA [EDIUI]D O 3INDYISQNS € JOU S| SUIDIPIWI[S]
990 (68°0) TL°€ (sz'1) 88°€ (880) SL°€ (tLo) tre (88°0) 69°€ sjuaned Suowe suonedijdde 1rews pue ASojouydan suidIpawa|al Suisn AlLel|iwey JO e
6010 (s01) g€€ (6€1) sT€ (880) £5°€ (e0'1) 94T (so'1) 8z SISOUSEIP [e2IUI2 Ul N[BA P3N JO S| BUIDIPAWRIRL
auaw3pnl [ed1ul> aya 109ye ued suoned)dde
€470 (LL0) €€¥ (66'0) 88°€ (88°0) ST¥ (Lo1) T8°€ (z60) €1¥ aupIpaws|? ays ySno.ys sadew [edjydesdolpes pue seun3did [edjuld Jo uonRN|osaL 400y
*€00°0 (z90) €8°€ (66'0) 88°€ (0o'1) 18°€ (98°0) 88°C (96'0) 19°€ Hes [edipaw Buowre A20|ouyd3) BUIIPAWRIRY UO SulUlEL) PUB 3EPIIMOLD] JO [9AS| MO
8750 (1’1 9s°¢ (€8°0) TI'y (1o'1) o€ (12°0) 65°€ (s6'0) 59°€ 2e|djiom 243 38 dupIpaWa|el Joy dnass Joog
sanjea-d 01-9 SI-11 S-1 Si< leyoL
9oualiadx3 jo Jeap sansaldRIRYD

921138 SUIDIPS| [B4QO SY3 Ul SUIDIPSWSIS] JO SUONEIIWIT PUB SJSLLIEY [BIUSIO] YIM S|9AST 9dusliadxg usamiag uosiiedwo) ¢ ajqer

4375

https:

Risk Management and Healthcare Policy 2021:14

Dove:


https://www.dovepress.com
https://www.dovepress.com

Al Mohaya et al

Dove

Table 5 Prediction of Future Implications of Telemedicine in Oral Health Practice

Variable B SE 95% CI B T p values
(Intercept) 3.88 0.18 3.53-4.24 0.00 21.72 0.001*
Cl No —0.62 0.22 —1.06-0.18 —-0.28 —2.84 0.006*
C2 Yes 0.14 0.14 —0.13-0.41 0.12 1.01 0.317
C3 Yes 0.13 0.17 —0.20-0.46 0.11 0.79 0.434
C3 No —0.03 0.14 —0.31-0.25 —0.03 —-0.20 0.841
C4 No —0.02 0.13 —0.29-0.25 —0.02 —0.15 0.88l1
C6 Yes —0.28 0.15 —0.59-0.03 —0.25 —-1.83 0.072
R3 Yes 0.17 0.12 —0.07-0.41 0.14 1.44 0.156
R5 Yes 0.45 0.12 0.22-0.69 041 3.83 0.001*
R5 No —-0.07 0.20 —0.46-0.32 —0.04 —0.35 0.731
Ré satisfied 0.21 0.13 —0.05-0.48 0.19 1.62 0.109
Ré dissatisfied —0.53 0.26 —1.05-0.02 —0.22 -2.07 0.042*

Notes: A linear regression analysis was conducted to assess how the factors Cl, C2, C3, C4, Cé, R3, R5, and Ré significantly predicted future implications of telemedicine
(F). *p < 0.05 was considered as significant. Cl = “Was clinic deferred due to the COVID-19 pandemic?”, C2 = “Familiarity with the use of telemedicine?”’, C3 = “Does
practice setup support the use of telemedicine?”, C4 = “Have the respondent ever utilized any form of telemedicine before the COVID-19 pandemic?”, Cé6 = “Have the
respondent been in communication with patients via telemedicine during the COVID-19 pandemic?”’, R3 = “Do the consent of patients was taken before telemedicine
session?”, R5 = “Was it convenient to use telemedicine?”, R6 = “Overall, how satisfied were the patients with the telemedicine services?”.

Table 6 Identification of Potential Barriers and Limitations of Telemedicine in the Oral Health Practice

Variable B SE 95% CI B T p values
Intercept 4.05 0.17 3.704.39 0.00 23.63 0.001*
ClINo 0.18 0.21 —0.24-0.60 0.10 0.84 0.401
C2Yes —0.08 0.13 —0.34-0.18 —0.09 —0.60 0.552
C3Yes —0.02 0.16 —0.34-0.30 —0.02 —0.11 0913
C3No 0.16 0.13 —0.11-0.43 0.18 1.20 0.234
C4No -0.25 0.13 —0.50-0.01 —0.28 -1.91 0.060
CéYes -0.19 0.15 —0.48-0.10 -0.22 -1.30 0.198
R3Yes 0.02 0.11 —0.21-0.25 0.02 0.15 0.88I
R5Yes -0.32 0.11 —0.55-0.10 -0.37 —2.87 0.006*
R5No —0.19 0.19 —0.56-0.19 —0.13 -1.00 0.321
Ré satisfied 0.03 0.13 —0.22-0.28 0.03 0.22 0.829
Ré dissatisfied 0.03 0.25 —0.47-0.52 0.01 0.10 0917

Notes: A linear regression analysis was conducted to assess how the factors Cl, C2, C3, C4, C6, R3, R5, and Ré significantly predicted F (future implications of
telemedicine). *p < 0.05 was considered as significant. C1= “Was clinic deferred due to the COVID-19 pandemic?”, C2= “Are the respondent were familiar with the use of
telemedicine?”, C3= “Does practice setup support the use of telemedicine?”, C4 = “Have respondent ever utilized any form of telemedicine before the COVID-19
pandemic?”, Cé = “Have respondent been in communication with patients via telemedicine during the COVID-19 pandemic?”, R3 = * Do the consent of patients was taken

before telemedicine session?”, R5 = “Was it convenient to use telemedicine?”, R6 = “Overall, how satisfied were the patients with the telemedicine services?”.

patient’s privacy is compromised while exchanging the
information through smartphone applications. The com-
munication with patients through WhatsApp was the
most common (62.7%) application during pandemic
(Table 2) and encrypted to dissipate the public privacy
concerns. Thus, while using mobile phones to exchange
patient-related materials, all health care providers are
expected to understand the value of data privacy.'” "
Among participants, 40% of them states that their practice
setup does not support the use of telemedicine, which may

give an idea that telemedicine needs to be more accessible

and utilized within hospital settings. However, with the
outbreak of COVID-19, in a large number of medical
specialties, several hospitals have launched virtual clinics.
Such crisis has rapidly implemented the use of telemedi-
cine across the globe. The majority of the participants
(97.3%) have not experienced any sort of cyber risk.
However, with the current routine information technology,
there is a risk concerning in patient information
confidentiality.?® In our study, 21.3% participants believe
that telemedicine is not convenient due to poor image
quality (Table 2). In contrast to our finding, Petruzzi and
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De Benedittis have found that 93% of photos were of good
quality and only 7% were considered as poor.*!

Almost half of the participants were not aware about
patient’s satisfaction with telemedicine service. According
to Bradley et al paper, almost 90% of patients were satis-
fied with the telemedicine system.

In our study, we did not observe any significant impact
of the respondent’s experience level on future implications
of telemedicine (Table 3); however, poor knowledge and
training on telemedicine technology among medical staff
were significantly associated with years of experience
(Table 4). It may be considered as potential barriers and
limitations of telemedicine in the oral medicine practice.

When we analyzed the impact of convenience of teleme-
dicine on future implication and barriers of telemedicine, our
results showed that convenience of telemedicine is signifi-
cantly associated with implication and barriers of telemedi-
cine (Table 5). Additionally, dissatisfaction of the patients
with telemedicine significantly decreases the possibility of
future implications of telemedicine in oral medicine practice
(Table 6). Most of the respondents were willing to integrate
telemedicine into their clinical practice. However, the tech-
nological barriers and lack of computer literacy prevailed as
serious challenges in the successful implementation of tele-
medicine. The previous studies from Saudi Arabia reported
that non-familiarity of technical staff, poor design, privacy,
cost of table equipment, lack of training, problems with
information and communication technology are major obsta-
cles to the adoption of telemedicine.'”** Similarly, the same
obstacles to telemedicine were identified by the Centers for
Disease Control and Prevention (CDC) during COVID-19.**

In concordance with our results, previous studies have
demonstrated that poor knowledge and awareness of tele-
medicine was a major hindrance to the implementation of
telemedicine.”> ?” Other barriers in the present study are
poor resolution of clinical pictures that might affect the
clinical judgment, cultural acceptance, privacy, confidenti-
ality and legal liability. A study by Villa et al found almost
one third of total providers believe that images were not
sufficient to make a diagnosis.'®*?

Currently, with the COVID-19 pandemic, medical
insurance in the United States of America is providing
reimbursements for telemedicine virtual clinics conducted
for both the inpatient and outpatient.'® In Saudi Arabia, the
Council of Cooperative Health Insurance approved health-
care policy that covers telemedicine services until the end
of year 2021. This

represents the importance of

implementing telemedicine within the health insurance
companies for future plans and health care coverage.28

The majority of the participants (92%) agree that tele-
medicine can be a useful tool for education and training
purposes. Interestingly, we also found that 23% of the
respondents were using telemedicine for teaching purposes
during COVID-19 pandemic as it was proven in previous
study that telemedicine can provide an addition to the
conventional teaching methods in dental education.'” In
contrast, majority of the participants (82.6%) believe that
telemedicine is not a substitute for face-to-face clinical
visits. However, most of the participants are willing to
adopt telemedicine as a part of their clinical practice.
This outcome is in accordance with previous study where
95% of participants believed that telemedicine can be
adopted in their clinical practice.’® The supplement was
delivered to the study participants in English language;
therefore, a preventive and not declared selection of the
study participants was performed: as a consequence, we
may guess that the eventual population included profes-
sionals more skilled, more up-to date in terms of modern
technologies, with subsequent consequences in the signifi-
cance of the collected data.

There are several limitations, such as small sample
size, inaccuracy of database for the registered specialists,
cultural concerns, cost-effectiveness and adequate infra-
structure availability to practice telemedicine, that were
not addressed. Therefore, future studies with larger sample
size along with considering the above constraints are
required to strengthen the present findings.

In conclusion, telemedicine might provide an efficient
adjunct tool for oral medicine practice, especially for remote
diagnosis, consultation, referral, training and education.

Rural areas with limited access can benefit from the
use of telemedicine as the majority of oral medicine prac-
titioners are located in major cities. We suggest to intro-
duce telemedicine guidelines and license for the
practitioner and also to provide the services for patients
with limited accessibility to practice. Furthermore, our
study emphasizes an urgent need to increase the awareness
and training on how to utilize and practice telemedicine
technologies among medical staff.
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