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ABSTRACT

Introduction: Stem cell therapy is new revolutionary technique
which can repair many defects of human body. There are two
sources of stem cells, one is embryonic and postnatal. Postnatal
sites are the ones from which procuring stem cells is easiest.
Dental stem cells from exfoliated deciduous teeth are also
obtained from these sources. Dental health professionals must
have understanding about dental stem cells for its application.
Hence, there is need to evaluate knowledge, attitude and practice
of dental professionals regarding dental stem cells.

Aim: To evaluate Knowledge, Attitude and Practice (KAP)
regarding dental stem cells and tooth banking among dental
professionals of Gujarat.

Materials and Methods: The study was a questionnaire based
cross-sectional study conducted in the Department of Paediatric
and Preventive Dentistry, KM Shah Dental College and Hospital,
Sumandeep Vidyapeeth, Vadodara, Gujarat, India from December
2020 to March 2021. Total of dental health professionals
participated including undergraduate (interns) and postgraduate
students, dental practitioners and faculty members of dental
colleges. Participants received the questionnaire in the form of a
google form through email and whatsApp. The data was analysed

INTRODUCTION

Human body is composed of millions of cells which are exposed to
numerous aliments. Disease causes many defects in body which
have to be healed for normal functioning of body. There are two
ways in which healing occurs in our human body i.e. repair and
regeneration [1]. Nature has assigned this task to specialised cells
of our body that are known as stem cells, these are pluripotent in
nature i.e property to regenerate into different cells and parts of
body as and when required [2,3]. Stem cells are of different types
like chondrogenic (generate cartilage), osteogenic (generate bone),
adipogenic (generate connective tissue), and neurogenic (generate
neural tissue) [2]. Based on their potential to regenerate, stem cells
are classified as totipotent, pleuripotent, multipotent, oligopotent,
or unipotent [3,4].

These cells can be acquired from two site embryonic or postnatal
sites. Bone marrow, allograft, and dental stem cells are all postnatal
sites. There are various types of dental stem cells which include
Dental Pulp Stem Cells (DPSCs), Periodontal Ligament Stem Cells
(PLSCs), Stem Cell From Apical Pulp (SCAP), Dental Follicular
Precursor Cell (DFPC), and Stem Cells from Exfoliated Deciduous
teeth (SHED) [5,6]. Among all these types, exfoliated deciduous
teeth are most preferred because they have many added advantages
like least traumatic technique, safest and has no side effects [7].

using percentages of total and Chi-square test for statistical
analysis.

Results: Out of 711 participants, 410 were students, 44 faculties,
207 practitioners and 50 faculties and practitioner both. Among the
faculty, knowledge on types of dental stem cells was significantly
associated with the years of experience (p-value <0.001). Among
the students, first year postgraduate students and interns had
significantly less knowledge regarding various applications
of dental stem cells (p-value <0.001). Among them, 52.9%
participants were aware of stem cell banks in India and 55.5%
were aware of names of stem cell banks. Participants suggested
that seminars, journals, academic curriculum, conferences or
Continued Dental Education (CDE), and advertisement and
public notice all should be used to increase awareness of dental
stem cells among dental professionals.

Conclusion: There was adequate awareness among dental
health professionals regarding dental stem cells and their
applications but were unaware about tooth banking and
its procedure. The study also found that there was lack of
knowledge regarding steps of preservation of dental stem cells
and their ethical concerns. Therefore, the topic of dental stem
cells should be included in dental curriculum.

Keywords: Postnatal stem cells, Preservation, Umbilical cord cells

Exfoliated deciduous tooth stem cells have proved to have a
greater differentiation capacity than other dental stem cells [8,9].
The laboratories preserving stem cells provide storage media and
container in which clinician has to store exfoliated deciduous teeth.
These cells are stored using cryopreservation under 4° C [10]. There
are specialised dental stem cell banks which store these dental
stem cells [11].

Dental stem cells are new road to regeneration as they are easy to
obtain, less invasive and require lesser resources for collection. For
utilisation of dental stem cells in regenerative process, knowledge
regarding dental stem cells, their sources, types, method of
preservation, ethical concerns, application in dentistry, duration of
preservation, etc. is very necessary [12].

All dental health professionals starting from students to faculty
and professionals play an important role in creating awareness
and break the stigma regarding application of dental stem cells.
On literature search as there are very few studies found [12-17]
regarding knowledge, attitude and practice of dental stem cells and
tooth banking. Most of the studies focused on dental stem cells and
ignored stem cell banking [12-13]. Thus, there is a need to assess
the level of knowledge regarding use of dental stem cells and
available tooth banking systems in India. The aim was to evaluate

Journal of Clinical and Diagnostic Research. 2022 Nov, Vol-16(11): ZC36-2C42



www.jcdr.net

and compare knowledge, attitude and practice regarding dental
stem cells and tooth banking among dental professionals.

MATERIALS AND METHODS

The study was a questionnaire based cross-sectional study
conducted in the Department of Paediatric and Preventive Dentistry,
KM Shah Dental College and Hospital, Sumandeep Vidyapeeth,
Vadodara, Guijarat, India from December 2020 to March 2021, after
obtaining approval from Institutional Ethics Committee. Convenience
sampling technique was used and sample size was calculated
based on Sede MA et al. (2013) [12]. Out of 1000, a total of 711
dental health professionals completed the questionnaire.

Inclusion and Exclusion criteria: The target population included
undergraduate (interns) and postgraduate students, dental
practitioners and faculty members of dental colleges of Gujrat.
Participants who didn’t give consent to fill questionnaire or filled an
incomplete questionnaire were excluded from the studly.

Questionnaire

Questionnaire was prepared based on studies and validated by
subject expert [12-15]. Reliability of the questionnaire was tested
using test-retest method at two week interval on a sample of 20.
They were excluded from final sample. The test-retest correlation
coefficient was +0.95. For the internal consistency between items
of questionnaire, Cronbach’s o was calculated. The Cronbach’s a
was found to be +0.90. The questionnaire was checked for Face
validity and Content Validity by five subject experts. More than half
of the experts rated the questions essential. Content validity ratio
for every item and average content validity ratio was calculated
from the responses of the expert. The content validity ratio was
found to be 0.78 at p-value <0.05. Participants received the
questionnaire in the form of a google form via email and whatsapp.
The survey form consisted of two parts in which first part included
demographic data, introduction to the study and consent form and
second part consisted of questionnaire. Questionnaire consisted of
21 questions among which 13 for knowledge, three for attitude and
five for practice regarding dental stem cells and stem cell banking
[Annexure 1]. The participants, who didn’t fill the questionnaire within
15 days, were reminded three times for filling the questionnaire at
the interval of 15 days.
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STATISTICAL ANALYSIS

The participant’s responses were entered into Microsoft Excel
2018. The analysis was done using Statistical Package for Social
Sciences software version 21.0 software (SPSS Inc., Chicago, IL,
USA). The data was analysed using percentages of total and Chi-
square test for statistical analysis. A p-value <0.05 is considered to
be significant.

RESULTS

A total of 711 people completed the questionnaire, among which
499 were women and 212 were men. Out of 711 participants 410
were students, 44 faculties, 207 practitioners and 50 faculties and
practitioner both. Amongst students 158 interns (undergraduates),
88 first year postgraduate students, 118 second year postgraduate
students and 46 third year postgraduate students had participated.
[Table/Fig-1].

Among the participants with work experience of >10 years had
statistically more knowledge on dental stem cells (p-value=0.002).
Among the students, first year postgraduate students and interns
had significantly less knowledge regarding various applications of
dental stem cells (p-value <0.001). It was found that professionals
with work experience less than 5 years had significant less
knowledge regarding different types and applications of dental stem
cells (p-value <0.001). Interns also had less knowledge on different
applications of dental stem cells (p-value <0.001) [Table/Fig-2].

Higher percentage of professionals with >10 years of experience
responded that it is important to preserve the stem cells even after
preservation of umbilical cord stem cells (p-value <0.001). For
students, second and final year MDS students were more aware
about preserving dental stem cells even after preservation of
umbilical cord stem cells (p-value <0.05) [Table/Fig-3].

According to participants high cost, ethical issues and insufficient
awareness among patients regarding dental stem cells, all are factors
which are obstacle for patients obtaining dental stem cells therapy
and was statistically significant [Table/Fig-4]. Participants suggested
that seminars, journals, academic curriculum, conferences or CDE,
and advertisement and public notice all should be used to raise
dental practitioners’ awareness regarding dental stem cells and
tooth banking [Table/Fig-4].

Gender Students Faculty and practitioners Experience of faculty

Undergraduate | Postgraduate Faculty and
Male | Female student student Faculty Practitioner practitioner both | Less than 5 years 5-10 years More than 10 years
212 499 158 252 44 207 50 137 116 48

410 301
711 301
[Table/Fig-1]: Demographic data of the participants.
Experience Year of study (For students)
1st year 2 year 3 year
PG PG PG Intern
<5years | 5-10years | >10 years
n=137 n=116 n=48 n=88 n=118 n=46 n=158

Questions Categories n (%) n (%) n (%) p-value n (%) n (%) n (%) n (%) p-value
Are you aware of | a) Yes 115(83.9) | 108 (93.1) 48 (100) 82(93.20) | 112 (94.90) | 42 (91.30) | 140 (88.60)
the concept of 0.002 0.278
dental stem celis? | b) No 22 (16.1) 8 (6.9) 0(0) 6 (6.80) 6 (5.10) 4 (8.70) 18 (11.40)

a) Dental pulp stem cells 19 (13.9) 8 (6.9) 0(0) 10 (11.40) | 12(10.20) 0(0) 14 (8.90)

b) Stem cells from shedded

human milk teeth 2(1.5) 16 (13.8) 0(0) 6 (6.8) 4 (3.40) 4 (8.70) 6 (3.80)

What are different ) .

c) Stem cells from apical papilla/
types of dental Stem cells from tissue 429 | 26024 | o0 | 99| 203 | swes0 | 470 | 10630 | *'°
stem cells?

beneath the tooth
d) All of the above 94 (68.6) 60 (51.7) 48 (100) 62 (70.50) | 89 (75.40) | 30 (65.20) | 104 (65.80)
e) Not aware about it 18 (13.1) 6(5.2) 0(0) 8(9.10) 10 (8.50) 8 (17.40) 24 (15.20)
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Are you aware a) Yes 115(83.9) | 90 (77.6) | 46(95.8) 50 (56.80) | 103 (87.30) | 40 (87.0) | 100 (63.30)
of various 0.016 <0.001
applications of b) No 22 (16.1) 26 (22.4) 2(4.2) 38(43.20) | 15(12.70) | 6(13.0) 58 (36.70)
dental stem cells?
a) Whole tooth regeneration 4(2.9) 4(3.4) 2(4.2) 0(0) 2(1.70) 0(0) 6 (3.80)
b) Periodontal ligament,
cementum, alveolar bone/
What are different tooth supporting structures 18(13.1) 14 (12.1) 2(4.2) 12 (13.60) 4 (3.40) 6(13.0) | 32(20.30)
applications of regeneration <0.001 <0.001
?
dental stem cells? | o poqeneration of pulp/dentin 13(9.5) 30 (25.9) 2(4.2) 6(18.20) | 21(17.80) | 6(13.0) 14 (8.90)
d) Al of the above 76 (55.5) 52 (44.8) | 42(87.5) 48 (54.50) | 83(70.30) | 28 (60.90) | 78 (49.40)
e) Not aware about it 26 (19) 16 (13.8) 0(0) 12(13.60) | 8(6.80) 6(13.0) | 28(17.70)
Are you aware a) Yes 103 (75.2) | 100 (86.2) 48 (100) 72(81.80) | 100 (84.70) | 40(87.0) | 124 (78.50)
of concept of
gege.”erag"e g <0.001 0.442
entistry base b) No 34 (24.8) 16 (13.8) 0(0) 16(18.20) | 18(15.30) | 6(13.0) | 34 (21.50)
on dental stem
cells?
Can dental stem | @) Yes 78 (56.9) 64 (55.2) 36 (75) 40 (45.50) | 43(36.40) | 24 (52.20) | 72 (45.60)
cells be used
o develop non b) N 10 (7.3) 28 (24.1) 4(8.3) <0.001 2 (2.30) 8 (6.80) 8(17.40) | 18(11.40) | 0.006
dental tissue? c) Not aware about it 49 (35.8) 24 (20.7) 8(16.7) 46 (52.30) | 67 (56.80) | 14 (30.40) | 68 (43.0)
a) Heart therapies 4(2.9) 2(1.7) 0(0) 4 (4.50) 2(1.70) 0(0) 4 (2.50)
b) Brain tissue regeneration 0(0) 2(1.7) 0(0) 0(0) 0(0) 0(0) 2 (1.30)
What are
non dental ¢) Muscular dystrophy therapies 2(1.5) 12 (10.3) 4(8.3) 10 (11.40) 0(0) 2 (4.3) 8 (5.10)
o 0.012 0.008
applications of d) Bone regeneration 24 (17.5) 22 (19) 6(12.5) 8(20.50) | 21 (17.80) | 10(21.70) | 46 (29.10)
dental stem cells?
e) All of the above 90 (65.7) 54 (46.6) 26 (54.2) 38 (43.20) | 74 (62.70) | 26 (56.50) | 80 (50.60)
f) None of the above 17 (12.4) | 24(20.7) 12 (25) 18(20.50) | 21 (17.80) | 8(17.40) | 18(11.40)
Are you aware of | g) Yes 64 (46.7) 82(70.7) | 38(79.2) 38(43.20) | 64 (54.20) | 30 (65.20) | 60 (38.0)
dental stem cell <0.001 0.003
banks in India? b) No 73 (53.3) 34 (29.3) 10 (20.8) 50 (56.80) 54 (45.80) | 16 (34.80) 98 (62.0)
a) Stemade Biotech 14 (10.2) 6(5.2) 6(12.5) 2 (13.60) 6(5.10) 4(8.70) | 28(17.70)
Which of the b) Transcell Biologics Pvt. Ltd. | 10 (7.3) 8(6.9) 4(8.3) 8(9.10) | 17(14.40) | 4870 | 16(10.10)
following are
names of various | ¢) Ree Labs 12(8.8) 30 (25.9) 0(0) <0.001 4 (4.50) 2(1.70) 4(8.70) 4 (2.50) 0.001
stem cell banks in
India? d) All of the above 76 (55.5) 52 (44.8) 36 (75) 38 (43.20) | 79 (66.90) 6 (56.50) | 88 (55.70)
€) None of the above 25(18.2) 20 (17.2) 2(4.2) 6 (29.50) | 14 (11.90) | 8(17.40) | 22(13.90)
Do you know a) Yes 46 (33.6) 66 (56.9) 24 (50) 4 (27.30) | 49 (41.50) | 22 (47.80) | 48 (30.40)
the procedure
for dental stem 0.001 0.025
cell banking after b) No 91 (66.4) 50 (43.1) 24 (50) 64 (72.70) 69 (68.50) | 24 (52.20) | 110 (69.60)
extraction?
Avre there any a) Yes 73(53.3) | 48(41.4) | 38(79.2) 46 (52.30) | 68 (57.60) | 24 (52.20) | 82 (51.90)
ethical concerns
regarding use b) No 8(5.8) 22(19) 0(0) <0.001 6(6.80) 2(1.70) 6(13.0) 12(7.60) 0.201
of stem cells in
dentistry? ¢) Not aware 56 (40.9) 46 (39.7) | 10(20.8) 36 (40.90) | 48(40.70) | 16 (34.80) | 64 (40.50)
a) Eg;’;gﬁ“”c” of Medical 34(24.8) | 32076 | 32(66.7) 22 (25.0) | 30(25.40) | 18(39.10) | 44 (27.80)
The ethical
guidelines related | b) Dental Council of India 12 (8.8) 10 (8.6) 2(4.2) 10 (11.40) | 20(16.90) | 8(17.40) | 54 (34.20)
t tal st .001 .001
C‘;l%egr: ;Veer: ¢) Medical Council of India 6 (4.4) 16 (13.8) 00 <000 2 (2.30) 4340) | 2430 | 2030 | °®
by? d) None of the Above 6 (4.4) 8(6.9) 0(0) 4 (4.50) 6(5.10) 2 (4.30) 2 (1.30)
e) Not aware about it 79 (67.7) 50 (43.1) | 14(29.2) 50 (56.80) | 58(49.20) | 16 (34.80) | 56 (35.40)
a) Life long 36(26.3) | 20(17.2) | 20(41.7) 28(31.80) | 32(27.10) | 16 (34.80) | 42 (26.60)
How long can you | p) 10 years 4(2.9) 26 (22.4) 0(0) 14 (15.90) 8 (6.80) 6 (13.0) 8(5.10)
preserve dental <0.001 <0.001
stem cells? ¢) 20 years 16 (11.7) 18 (15.5) | 10(20.8) 8(9.10) 15(12.70) | 12(26.10) | 12 (7.60)
d) Not aware about it 81 (59.1) 52 (44.8) 18 (37.5) 38 (43.20) | 63 (53.40) 2 (26.10) | 96 (60.80)
[Table/Fig-2]: Association of years of experience and year of study to knowledge regarding dental stem cells and tooth banking.
PG: Postgraduate
Experience Year of study (For students)
1t year 2" year 3 year
PG PG PG Intern
<5 years 5-10 years | >10 years
n=137 n=116 n=48 n=88 n=118 n=46 n=158 p-
Questions Categories n (%) n (%) n (%) p-value n (%) n (%) n (%) n (%) value
If given a chance, would you like a) Yes 125(91.2) 98 (84.5) 38 (79.2) 82 (93.20) | 102 (86.40) | 42 (91.30) | 144 (91.10)
to attempt Regenerative Dentistry
based on d | Is i 0.07 0.391
ased on dental stem cells in your b) No 12 (8.8) 18 (15.5) 10 (20.8) 6 (6.80) 16 (13.60) 4(8.70) 14 (8.90)
clinical practice?
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) a) Yes 97 (70.8) 68 (58.6) 42 (87.5) 50 (56.80) | 84 (71.20) | 28(60.90) | 94 (59.50)
Is preservation of dental stem cells
important, even after preservation of | b) No 4(2.9) 32 (27.6) 2 (4.2) <0.001 8(9.10) 8 (6.80) 2 (4.30) 4 (2.50) 0.044
umbilical cord stem cells?
c) Not aware 36 (26.3) 16 (13.8) 4(8.3) 30 (34.10) 26 (22.0) 16 (34.80) 60 (38.0)
Will you advise preservation or a) Yes 129 (94.2) 100 (86.2) 40 (83.3) 0.041 76 (86.40) | 110(93.20) | 36 (78.30) | 144 (91.10) 0.098
storage of dental stem cells? b) No 8(5.8) 16(13.8) | 8(16.7) 12(13.60) | 8(6.80) | 10(21.70) | 14 (8.90)
[Table/Fig-3]: Association of years of experience and year of study to attitude regarding dental stem cells and tooth banking.
PG: Postgraduate
Experience Year of study (For students)
st nd rd
1 F}(gar 2 P}gar 3 l:,ygar (iferE
<5 years | 5-10 years | >10 years
n=137 n=116 n=48 n=88 n=118 n=46 n=158
Questions Categories n (%) n (%) n (%) p-value n (%) n (%) n (%) n (%) p-value
Are you willing to collect and | a) Yes 109 (79.6) 80 (69) 34 (70.8) 76 (86.40) | 94 (79.70) | 38(82.60) | 134 (84.80)
invest in dental stem cells 0.136 0.573
for preservation? b) No 28 (20.4) 36 (31) 14 (29.2) 12 (13.60) | 24 (20.30) | 8(17.40) | 24 (15.20)
a) High cost 18 (13.1) 8 (6.9) 2(4.2) 2 (2.30) 6 (5.10) 2 (4.30) 18 (11.40)
b) Lack of awareness 10 (7.9) 10 (8.6) 6 (12.5) 8(9.10) 6 (5.10) 6 (13.0) 20 (12.70)
What do you think are o
the obstacles for dental c) Ethical issues 4(2.9) 14 (12.1) 2(4.2) 2 (2.30) 7 (5.90) 4 (8.70) 4 (2.50)
) ) . . 0.014 0.004
professionals in advising d) Insufficient knowledge
dental stem cell therapy? among dental 22 (16.1) | 24 (20.7) 4(8.9) 12 (13.60) | 26(22.0) | 6(13.0) 12 (7.60)
practitioners
e) All of the above 83 (60.6) 60 (51.7) 34 (70.8) 64 (72.70) | 73(61.90) | 28 (60.90) | 104 (65.80)
a) High cost 12 (8.8) 14 (12.1) 4(8.9) 4 (4.50) 8 (6.80) 4(8.70) 24 (15.20)
Lack of . 48 (41.4 4 (70. 4 (4. 7. 13. 19.
What do you think are the b) Lack of awareness 95 (69.3) 8 (41.4) 34 (70.8) (4.50) 9 (7.60) 6 (13.0) 30 (19.0)
obstacles for patients in c) Ethical issues 16 (11.7) 24 (20.7) 2(4.2) 2 (2.30) 4 (3.40) 0 (0) 0(0)
- <0.001 0.001
obtaining dental stem cell d) Insufficient
therapy? NSUTICIeNt awarensss | () 12 (10.8) 0(0) 10(11.40) | 12(1020) | 4(870) | 6(3.80)
among people
e) All of the above 14 (10.2) 18 (15.5) 8(16.7) 68 (77.30) | 83(70.30) | 32 (69.90) | 94 (59.50)
a) Seminars 6 (4.4) 6(5.2) 0(0) 2 (2.30) 2(1.70) 4(8.70) 20 (12.70)
b) Journals 0(0) 2(1.7) 0(0) 0(0) 2(1.70) 2 (4.30) 4 (2.50)
¢) Conferences and CDE | ) 12(10.3) | 242 2 (2.30) 2(1.70) | 24.30) | 14(8.90)
What according to you programs
are the ways to increase d) Inclusion in Academic <0.001 0.002
awareness of Dental Stem | oricuilum in Dental 8(5.9) 20(17.2) | 6(12.5) 44500 | 108500 | 2(4.30) 4 (2.50)
Cells and its preservation? Schools
e) Advertisements and
public notice 8(5.8) 12 (10.3) 4(8.9) 4 (4.50) 7 (5.90) 2 (4.30) 10 (6.30)
f) All of the above 115(83.9) | 64 (55.2) 36 (75) 76 (86.40) | 95 (80.50) | 34 (73.90) | 106 (67.10)
In future, would you be 112
interested in attending any a) Yes 123 (89.8) | 98 (84.5) 46 (95.8) 80 (90.90) (94.90) 44 (95.70) | 144 (91.10)
workshop/conference/
seminar or continuing dental 0.097 0.488
education program about | ) No 14 (102) | 18(15.5) 2(4.2) 8(9.10) 6(5.10) 2(4.30) | 14(8.90)
the applications of Dental
Stem Cells and Tooth bank?

[Table/Fig-4]: Association of years of experience and year of study to practice regarding dental stem cells and tooth banking.

PG: Postgraduate

DISCUSSION

Stem cells are boon to healthcare sector as it has ability to
regenerate deficiency [12]. Therefore, this study targeted to evaluate
knowledge and awareness about dental stem cells among dental
professionals.

Dental stem cells include dental pulp stem cells, exfoliated deciduous
tooth stem cells, and apical papilla stem cells [7]. Dental stem
cells can be utilised for regeneration of whole tooth, pulp, dentin
and periodontium. Regenerative dentistry is based on the idea of
using stem cells, gene therapy, and other regeneration techniques
[9]. Dental stem cells are diverse in nature, with applications in
the treatment of heart disease, brain tissue, muscular dystrophy,
and bone regeneration [12]. Stem cells bank preserving dental
stem cells for maximum 20 years are, Stemade Biotech, Transcell
Biologics Pvt. Ltd., and Ree Labs [13]. Stem cell therapy is itself
under research and also has ethical concerns. For its application
in the realm of medicine, researchers must follow the ethical norms
set forth by the Indian Council of Medical Research [14]. It can be
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breakthrough in field of health for which willingness to collect and
invest is important. Lack of awareness, high cost, ethical concerns,
etc. are obstacles for both patient and doctor [12].

Storage of dental stem cells is important as they are safest to
procure and are multipotent [7]. Davies OG and Scheven BA have
given the importance of storing protocol and storage of dental stem
cells as biological insurance, which can be utilised for same genetic
makeup [10].

Participants of all group had lack of knowledge regarding technique
of preservation of dental stem cells and ethical guidelines for its
clinical application given by Indian Council of Medical Research.
Results found by Nagraj A and Acharya S [13], Katage F et al., [14],
Chitroda PK et al., [15] were similar to the present study.

In the present study, it was found that all dental health professionals
had positive attitude regarding recommending dental stem cell
preservation and tooth banking. Similar result was found by
Goswami M et al., [16].
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[Table/Fig-5]: Comparison of results from around the globe [12-17].

S. Author’s name Place of Number of
No. and year study subjects Parameters assessed Conclusion
Awareness, atfitude and High level of awareness, positive attitude and poor knowledge of the use of stem
Sede MA et al., Benin-City, knowledge of the use of on’ . P . PO ey
1. oo 200 . . cells in dentistry among a cross section of Nigerian Dentists.
2013 [12] Nigeria stem cells in dentistry ) . ) S ;
o f Use of stem cells in dentistry is acceptable to Nigerian Dentists.
among Nigerian dentists
. Knowledge, awareness and | Participants were optimistic regarding future prospect of stem cells application in
Nagraj A and . . ) } ;
Jaipur, attitude of postgraduate field of dentistry in future.
2. Acaharya S, . 100 ) . - . -
India students and dental An impending need was felt amongst participants for professional training and
2013 [13] . " )
scientists additional academic courses on dental stem cell technology.
Good level of awareness among the dental professionals.
Chitroda PK et Karnataka, Awareness of stem MDS staff‘vvas completely aware of the terminology followed by PG students, BDS
3. al., 2017 [15] India 189 cells among the dental staff, and interns.
v professionals Knowledge can be increased at UG level by conducting seminars, organising
seminars and conferences.
Good awareness regarding stem cells.
Navi Knowledge, awareness The awareness, knowledge regarding sources, applications, uses, and clinical
Katage F et al., . and attitude regarding research guidelines regarding DSCs are lacking among the dentists.
4. Mumbai, 823 ) . .
2017 [14] ) dental stem cells of Indian Relatively, higher awareness was seen among the postgraduates probably
India ) ) :
dentists due to updated and research-oriented curriculum.
A positive attitude toward updating the knowledge regarding DSCs.
Alhadiag A et al., R|yadh, Knowledge and attitude of Therg was mpderatg to positive attitude toward stem cells and their therapeutic
5. Saudi 606 . applications in dentistry.
2019 [17] . recently graduated dentists :
Arabia Knowledge was inadequate.
High level of awareness about dental stem cells and its applications was noted. A
Goswami M et New Delhi Awareness, knowledge significant association of age and type
6. o 100 and attitude among dental | of practice with awareness of dental stem cells and knowledge regarding their use in
al., 2020 [16] India ) ) .
professionals developing nondental tissues was observed.
Positive attitude towards recommending dental stem cell banking was seen.
) There is awareness among dental professionals but, there is lack of knowledge on
Knowledge, attitude and ) . I .
) . method of collection, ethical concerns and guidelines regarding dental stem cells.
practice regarding dental ' . ! L
Present study, Vadodara, There are many obstacles like high cost, patient acceptance, ethical issues and
7. ’ 711 stem cells and tooth . - . .
2022 India . insufficient knowledge among patients and professionals.
banking among dental ) . ; . . .
f The dental curriculum and educational programs should include in detail regarding
professionals ) .
dental stem cells, storage technique and time.

DSC: Dental stem cells; MD: Masters of dental surgery; BDS: Bachelor of dental surgery; PG: Postgraduate

Chitroda PK et al., [15] and Katage F et al., [14] suggested that high
cost and lack of awareness are the major factors creating barrier
for use of dental stem cells which was similar to our study. Contrary
result was found by Nagraj A and Acharya S, [13], in which they
suggested that high cost lesser responsible than lack of knowledge
for creating barrier in use of dental stem cells.

Chitroda PK et al., [15] found that main obstacles in seeking dental
stem cell therapy are high cost, lack of awareness, ethical issue
and insufficient knowledge regarding dental stem cells among
dental health professional and people similar to our study. Similar
result was found by Katage F et al., [14] that high cost and lack of
awareness are barriers for recommending dental stem cell therapy
by dental professionals.

To gain knowledge there are many methods like seminars, lectures,
conferences, wokrshops, etc. Integrating all these approaches
raises public awareness of the subject, bridging the knowledge
gap between experts and dental stem cells. Similar studies were
found by Chitroda PK et al., [15], Sede MA et al., [12] and Nagraj
A and Acharya S [13]. Alhadlag A et al., [17] concluded that dental
curriculum should be updated by adding stem cells and their future
applications in dentistry.

All participants showed willingness towards attending future
conferences on this topic. Chitroda PK et al., [15] had found that
participants are willing to get exposed to such less talked topics
like dental stem cells and tooth banking, which is similar to our
study. Tabulation of the results of similar studies have been done in
[Table/Fig-5] [12-17].

Limitation(s)

The collected data was self-reported by participants through a
questionnaire. Usually, self-reported data cannot be independently
verified and may be prone to bias such as exaggerated or lessened
response by individuals. Therefore, further assessment and efforts
should be undertaken on multicentric level for reducing such bias.

CONCLUSION(S)

This study suggests that there was awareness among dental
professionals regarding dental stem cells but still, there was lack
of knowledge on method of collection, ethical concerns and
guidelines regarding dental stem cells. It was found that there are
many obstacles like high cost, patient acceptance, ethical issues
and insufficient knowledge among patients and professionals.
There is need for increasing horizon of dental stem cells and making
professionals skilled and patients aware about it so that these can
be used for regeneration. The dental curriculum and educational
programs should include in detail regarding dental stem cells,
storage technique and time. Therefore, it will open new ways for
dental stem cell therapy in the field of dentistry. There is need for
future in-vivo research and increase applicability of dental stem cells
in treatment in field of dentistry.
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ANNEXURE 1

Questionnaire

Title: “Knowledge Attitude and Practice Regarding Dental Stem Cells
and Tooth Banking Among Dental Professionals: A Questionnaire
Based Cross-sectional Study”

Consent

1. | confirm that | have read and understood the information
sheet.

a) Yes b)No

2. | agree to take part in the study.
a) Yes b)No

3. General information

1. Name

2. Age

3. Gender

4. Qualification:
a) BDS b) MDS
5. Specialty:
6. Working as:
a) Student:

b) Faculty:

c) Practitioner:

: Male/Female/Others

d) Practitioner and Faculty Both:
7. Name of Institute/Clinic:

8. City:
9. Experience since Start of Practice (Faculty/Practitioners)

a) Less than 5:
b) 5-10:
¢) More than 10:
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10. Year of Study (For Students)

Intern 1%t year postgraduate
3 year postgraduate

2" year postgraduate

Questionnaire

1. Are you aware of the concept of dental stem cells”?
a) Yes b)No

2. What are different types of dental stem cells?

a) Dental pulp stem cells

b) Stem cells from shaded human milk teeth

c) Stem cells from apical papilla/Stem cells from tissue beneath the
tooth

d) All of the above

e) Not aware about it

3. Are you aware of various applications of dental stem cells?
a) Yes b)No

4. What are different applications of dental stem cells?

a) Whole tooth regeneration

b) Periodontal ligament, cementum, alveolar bone/tooth supporting
structures regeneration

¢) Regeneration of pulp/dentin
d) All of the above
e) Not aware about it

5. Are you aware of concept of Regenerative Dentistry based on
dental stem cells?

a) Yes b)No

6. If given a chance, would you like to attempt Regenerative Dentistry
based on dental stem cells in your clinical practice?

a) Yes b)No


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf
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7.1s preservation of dental stem cells important, even after
preservation of umbilical cord stem cells?

a) Yes

b) No

c) Not aware about it

8. Can dental stem cells be used to develop non dental tissue?

a) Yes b)No c) Not aware about it

9. What are non dental applications of dental stem cells?

a) Heart therapies

b) Brain tissue regeneration

¢) Muscular dystrophy therapies

d) Bone regeneration

e) All of the above

f) None of the above

10. Are you aware of dental stem cell banks in India?

a) Yes

b) No

11. Which of the following are names of various stem cell banks in
India”?

a) Stemade Biotech

b) Transcell Biologics Pvt. Ltd.

c) Ree Labs

d) All of the above

e) None of the above

12. Do you know the procedure for dental stem cell banking after
extraction?

a) Yes
b) No

13. Are there any ethical concerns regarding use of stem cells in
dentistry?

a) Yes

b) No

c) Not aware about it

14. The ethical guidelines related to dental stem cells is given by?
a) Indian Council of Medical Research

b) Dental Council of India

¢) Medical Council of India

d) None of the Above

e) Not aware about it

www.jcdr.net

15. How long can you preserve dental stem cells?

a) Life long

b) 10 years

c) 20 years

d) Not aware about it

16. Will you advise preservation or storage of dental stem cells?
a) Yes

b) No

17. Are you willing to collect and invest in dental stem cells for
preservation?

a) Yes
b) No

18. What do you think are the obstacles for dental professionals in
advising dental stem cell therapy?

a) High cost

b) Lack of awareness

c) Ethical issues

d) Insufficient knowledge among dental practitioners
e) All of the above

19. What do you think are the obstacles for patients in obtaining
dental stem cell therapy?

a) High cost

b) Lack of awareness

c) Ethical issues

d) Insufficient awareness among people
e) All of the above

20. What according to you are the ways to increase awareness of
dental stem cells and its preservation?

a) Seminars

b) Journals

¢) Conferences and CDE programs

d) Inclusion in Academic curriculum in Dental Schools
e) Advertisements and public notice

f) All of the above

21. In future, would you be interested in attending any workshop/
conference/seminar or continuing dental education program
about the applications of dental stem cells and tooth bank?

a) Yes
b) No
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