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ABSTRACT
Healthcare provision and dental care is always subject to transformation by technology and telecommunication. An archetype shift towards better inter-professional connection can certainly yield
better health services outcome. A relatively new term tele-dentistry is emerging that employs electronic
methods and communications for the transfer of dental health data and statistics for remote healthcare, thereby evolving as a major milestone in dentistry abreast such technological developments.
This study was conducted in Hamdard Medical and Dental College, Karachi aimed to ascertain
tele-dentistry awareness among dental professionals. Practicability and viability of tele-dentistry
was also analysed in this study. A pre-structured questionnaire was prepared and circulated among
dental professionals’ i.e. undergraduate BDS students in different years of their course and postgraduate MCPS and FCPS trainees in Hamdard Medical and Dental College, Karachi. Resultant data
were statistically evaluated using SPSS version 19 with application of Chi-square test and results
were obtained. It was concluded that tele-dentistry cognizance was lesser in BDS students in initial
years (26.7% in 1st year BDS) of their training as compared to final year BDS students (80%) and
post graduate trainees (80%) while most of them had a basic insight into tele-dentistry practices and
prospects but it needed further deliberation and perceptual enhancement.
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INTRODUCTION
“Telemedicine” is an emerging term these days
which uses information technology and latest communication schemes to provide healthcare across distant
and inaccessible regions.1 Telemedicine can improve and
augment the worth and productivity of health care.2,3
Telemedicine today is practiced in academic institutes,
public hospitals and also employed at international
level to connect rural and remote areas in developing
countries to centers of excellence. Recent advances in
digital communication and internet offer an unparal1
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leled prospect for provision of remote access to medical
care.4,5
Dental well-being is part and parcel of general
health. The term Tele-dentistry was introduced towards
end of 20th century and now it is transforming into a
robust and operative mash of technology and dentistry. It comprises fast and efficient transferal of patient
information via electronic tools over remote distances
enabling doctors and consultants in yielding improved
treatment designs and consequences. So far it has been
stressing upon only patient referral systems, education and consultations rather than provision of direct
patient care.6 Today we are witnessing upgradation in
utilization of computers, telecommunication technology,
digital diagnostic imaging services and software’s for
scrutiny and follow-up.7,8 These upgrades have not only
improved the quality of treatment of dental patients,
but also warranted it partially or completely at massive
distances from tertiary care centers and competent
dentists.9
Innovation and adaptation is basis of progression
of any field and thus development in the arenas of
information and technology has resulted in enormous
advancement in healthcare services. Tele-dentistry can
be practiced in many forms such as “real-time consultation/video conferencing” that enables doctor-patient
communication using an audio-visual system. Second-

Pakistan Oral & Dental Journal Vol 40, No. 1 (January-March 2020)

55

Tele-dentistry awareness

ly “store and forward method” can be employed that
involves the interchange of patient’s data including
history, photographs, physical examination record etc
with the consultant for expert analysis and treatment
forecasts.7 “Remote monitoring method,” is yet another
approach in which patients are monitored distantly at
a hospital or a private setup.8,10
So far very limited data is available about tele-dentistry with regards to dental professionals in our region.
To indoctrinate the practice of tele-dentistry in upcoming dentists it is imperative to ascertain the existing
awareness levels amongst dental students. Therefore,
this study was carried out in dental professionals including students aimed at establishing the knowledge
and awareness levels about tele-dentistry.
MATERIALS AND METHODS
This study was conducted at Hamdard Medical and
Dental College, Karachi over a period of nine months
from 20th Feb 2017 to 25th Nov 2017. Study procedure
was beforehand appraised by the ethical committee of
hospital and there was no legal concern highlighted. A
pre-tested self-structured questionnaire was prepared
according to different studies pertaining to data required for this survey. During college working hours
the questionnaire was provided to dental professionals
in order to assess their knowledge and awareness about
tele-dentistry. Surveyed dental professionals included
undergraduate students of 1st year, 2nd year, 3rd year and
final year of BDS and postgraduate FCPS and MCPS
trainees. Completed questionnaires were then collected
and subjected to statistical analysis using SPSS version
19. The quantitative variables were presented as mean
and standard deviation. Chi-square test was applied
to ascertain null hypothesis and determine significant
difference between variables. A p value of less than
0.05 was considered statistically significant.
RESULTS
A total of 100 subjects were recruited according
to WHO calculator in the study and their responses
to the questionnaire were recorded and later statistically analyzed. 1st year BDS students were 30% of
total recruits, 20% were 2nd year BDS students, 15%
3rd year BDS students, 15% final year BDS students
and another 20% were postgraduate FCPS students
(Table 1).
According to this study final year BDS students
and Postgraduate students showed much higher level of
tele-dentistry awareness i.e. 80% as compared to BDS
students in early years of their course. 1st year students
had least awareness level of 27%. Majority of recruits
in each group had a concept that tele-dentistry works
via media rather than phone but analysis proved it to
be statistically insignificant having p-value of 0.398.
A total of 62% recruits showed their intent to practice
tele-dentistry in future as compared to 38% but again
this co-relation was statistically insignificant having
a p-value of 0.310 (Table 1).

Overall 35% recruits had an opinion that tele-dentistry can be a useful practice as compared to 20% having
a reciprocal opinion while remaining 45% opined that it
can have significant medico-legal implications. Majority
of recruits’ i.e. 64% believed that tele-dentistry can be
a useful tool for mass education and similar percentage
of respondents’ i.e. 62% believed that tele-dentistry can
be a convenient aid in oral healthcare training (Table
1).
As far as financial feasibility of tele-dentistry is
concerned 52% of respondents agreed to its viability,
however 29% assumed it to be impracticable while 19%
participants were not sure about it but this correlation
didn’t prove to be statistically significant. Time-domain
analysis yielded that overall 67% recruits thought it
to be more time consuming option than routine consultation procedures but this result was statistically
insignificant.
DISCUSSION
Tele-dentistry can be an extremely helpful tool for
both the patients and doctors as it decreases the time
domain for multiple opinions and consultations and
has turned out to be more economical. Real essence
of medicine i.e. early detection and prevention can be
achieved via application of tele-dentistry.8
Bradley M et al. efficaciously demonstrated its use
in oral medicine in a community based dental model
in Ireland, by means of a prototype tele-dentistry
system.9 Similarly, Torres-Pereira et al proposed that
distant diagnosis can be a real-time alternative in the
diagnosis of oral lesions via transmission of digital images.10 Duka M et al have also established teledentistry
to be comparable to real-time assessment for clinical
diagnoses.11 According to Kopycka-Kedzierawski et al,
teledentistry has been demonstrated to be a real-world
and economical method to improve oral health care for
rural and underprivileged children.12 Alabdullah JH
and Daniel SJ found tele-dentistry to be comparable to
face-to-face evaluation for oral screening particularly in
rural areas and remote access areas.22 Similarly, Purohit
BM et al documented on their study that tele-dentistry
examination is analogous to clinical examination in
screening of dental caries in school children.23
Vinayagamoorthy K et al and Estai M et al studied
the effect of tele-dentistry assisted screening of patients and concluded that it resulted in better service
for patients.14,15 Similarly, Ignatius E et al evaluated
the role of teledentistry in diagnosis and treatment
planning of patients requiring prosthetic rehabilitation
and established that video-consultation can enhance
provision of dental services.16
According to current study tele-dentistry awareness
levels were higher among Post graduates trainees as
compared to BDS students which is not in accordance
with Boringi M et al at who reported lower awareness
levels amongst postgraduates.17 Moreover, an increasing
trend in this awareness level was observed in the present study as compared to available regional statistics.
83.3% of the participants had an opinion that tele-den-
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TABLE 1: GROUP WISE ANALYSIS IN ACCORDANCE TO ANSWERS OF QUESTIONNAIRE
Q u e s tions

1st Yr
BDS (%)
(n = 30)

2nd Yr
BDS (%)
(n = 20)

3rd Yr
BDS (%)
(n = 15)

Final Yr
BDS (%)
(n = 15)

PGs (%)
(n = 20)

Total (%)
(n = 100)

Chisquare

p-value

20.008

0.000

4.059

0.398

4.782

0.310

21.602

0.006

27.154

0.001

16.294

0.038

6.933

0.544

8.787

0.361

Have you heard about Tele-dentistry?
Yes

26.7

65.0

66.7

80

80

59

No

73.3

35.0

33.3

20

20

41

What do you understand how Tele-dentistry works?
Via Phone

16.7

15

20

40

20

21

Via Media

83.3

85

80

60

80

79

Do you intend to practice Tele-dentistry in future?
Yes

53.3

35

33.3

33.3

25

38

No

46.7

65

66.7

66.7

75

62

What is your general opinion about Tele-dentistry?
Useful

53.3

10

46.7

33.3

25

35

Partial
Use

33.3

65

46.7

33.3

25

20

Legal Issues

13.3

25

6.7

33.3

50

45

Can Tele-dentistry help in health education of masses?
Yes

70

40

60

100

55

64

No

10

25

26.7

0

45

21

Not Sure

20

35

13.3

0

0

15

Can Tele-dentistry be employed effectively for oral hygiene training? ng?
Yes

56.7

45

66.7

93.3

60

62

No

16.7

35

33.3

6.7

30

24

Do not
know

26.7

20

0

0

10

14

Is Tele-dentistry a financially viable tool?
Yes

43.3

45

46.7

60

70

52

No

26.7

35

40

26.7

20

29

30

20

13.3

13.3

10

19

Do not
know

Is Tele-dentistry time consuming as compared to routine consultation?
Yes

73.3

63

60

73.3

60

67

No

6.7

20

33.3

26.7

25

20

Not Sure

20

15

6.7

0

15

13

tistry works by means of various broadcasting options
that is in agreement with Chhabra N et al.18 Similarly
majority of the participants agreed that tele-dentistry
can be an effective tool in mass education which is in
accordance with Ata SO where more than 90% agreed
about tele-education.
In present study it was observed that majority of
BDS students (75.48%) had an insight into tele-dentistry
as already established by Nagarajappa R et al in their
study in which nearly 70% agreed that it can help in

inculcation of healthier dental hygiene practice.5 Most of
1st year and 3rd year BDS students in this study believed
that tele-dentistry is a time saving approach (73.3%
each) but majority of postgraduates (70%) thought it is
not financially feasible which is not in accordance with
Ata SO and Ozkan S who concluded that it requires
lesser time and is a more economical option. Bulk of
participants in current study (62%) did not show intent
to practice tele-dentistry in their future practice which
can be attributed to their lack of its operational mechan-
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ics. Parallel results were observed by Latif N et al; who
acknowledged in their study that no respondent had
practiced tele-dental health although 38.1% approved
for operability of e-health and 39.35% suggested that
tele-dentistry is a viable and practicable approach in
Pakistan.24 Brullmann D et al, Ireland N et al and Khan
SA et al have elaborated in their studies about various
methods used in tele-dentistry which can be employed
depending upon the situation at hand. Commonly
practiced options include automated health records,
digital referral systems, teleconsultations, and tele-diagnosis.13,19,20 Mcfarland KK et al have suggested that
tele-dentistry has the prospect to improve oral health
outcomes, particularly for rural and underprivileged
populations via easy consultation, referral and disease
management.21 Summarily it can provide easy access to
the deprived populations, enhance quality of care and
decrease disease load on already cramped healthcare
delivery system in Pakistan even from long distances.
CONCLUSION
In current study, it was observed that sufficient
awareness exists about tele-dentistry among dental professionals. Postgraduates and final year BDS students
had more knowledge about tele-dentistry as compared
to 1st year BDS, 2nd year and 3rd year BDS students. It
was also established that tele-dentistry is a practicable and viable tool but supplementary studies having
a broader context will be necessary to authenticate
various aspects of tele-dental applications.
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