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ABSTRACT

Introduction: Dentists are expected to play a major role in advancing the field of stem cell research as well as directing and implementing
future stem cell therapies in dentistry. Accordingly, good basic knowledge and a positive attitude toward stem cells and their potential

applications are essential among the dentists.
Objective: This study aimed to assess the prevalence of knowledge on stem cell among the dental practitioners.

Methods: A descriptive cross-sectional study was conducted among the registered dental practitioners in Nepal. An online questionnaire
was created with the help of Google forms between 27 October, 2021 to 22 July, 2022 after receiving ethical approval from the Institutional
Review Committee of a tertiary care center. The questionnaire was designed after reviewing pertinent literatures. Convenience sampling

method was used. Data from Google forms were entered in Microsoft Excel version 2016 and were analysed with IBM SPSS v.20.

Results: Among the total of 280 responses received, the prevalence of good knowledge about stem cells was found to be 53 (18.93%)
(14.34- 23.52, 95% Confidence Interval). Majority of the respondents with good knowledge score were female 41 (77.36%). Almost all of
the respondents knew about the term stem cells and its sources. But very few 68 (24.29%) of them knew about the availability of stem cell

banks in Nepal.

Conclusions: The prevalence of good knowledge about stem cell in dentistry was found to be less than half the sample size. Hence, there

is a need to cover stem cells related information in dental curricula in Nepal.
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INTRODUCTION

Stem cells are unspecialised/undifferentiated cells,
which have the potential to generate differentiated
cell types that carry out different functions.! Stem
cell-based tissue engineering is an emerging science
to replace or repair lost or damaged tissues or
even organs in humans. Considering the stem cell-
based researches, there are also numerous possible
applications in the branch of dentistry.?

Dentists are expected to play a major role not only
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in advancing the field of stem cell research but
also in directing and implementing future stem cell
therapies in dentistry.? The knowledge and awareness
of stem cells and its importance for the development
is necessary in the professional field.

Thus, this study aimed to assess the prevalence of
knowledge on stem cells in dentistry among the
online respondent dental practitioners.

METHODS

A descriptive cross-sectional study was conducted
among the registered dental surgeons working in
different dental setups throughout Nepal over a
period of 27 October, 2021 to 22 July, 2022 after
receiving ethical approval from the Institutional
Review Committee (IRC), Kantipur Dental College
Hospital (KDCH) (IRC-KDCH, Ref: 27/021). A
structured and self-reported survey questionnaire
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containing informed consent and other measures
was provided on the Google form platform.

Data were collected using the same platform. Dental
practitioners of Nepal who agreed to participate in
the study were instructed to fill the questionnaire.
Incomplete forms and those not willing to participate
in the study were excluded. Online
consent was obtained before proceeding with the

informed

questionnaire. Convenience sampling method was
used. Point estimate and 95% Confidence Interval
were calculated.

The sample size was calculated using the following
formula:

n=7’xpxgq/e?
=1.962x 0.50 x 0.50 / 0.06%2= 267
Where,

n = minimum required sample size, Z=1.96 at 95%
Confidence Interval (CI), p= prevalence taken as 50%
for maximum sample size calculation, q= 1-p, e =
margin of error, 6%

The minimum required sample size was 267.
However, final sample size taken was 280 due to a
greater number of responses obtained.

The questions in the questionnaire have been
developed after reviewing pertinent literatures’-> and
the permission to use the questionnaire have been

obtained from the authors of previous publications
which have used a similar questionnaire. The
questionnaire was designed in English and
comprised of a series of questions pertaining to
sociodemographic characteristics, the knowledge
of dentists, and their perceptions regarding stem
cell and its use in dentistry. Participants were also
asked about their interest in attending an advanced
course about stem cells and their applications.
Suggestions for improvement in the questionnaires
were incorporated by subject experts and modified
accordingly. The respondents were clearly informed
about the background and objectives of the study
on the first page of the online questionnaire. They
were also informed that they were free to withdraw
at any time, without giving reasons, and the study
maintained their privacy and confidentiality of
the collected
consisted of two sections: the first consisted of the
sociodemographic and professional aspects and
the second section consisted of 12 item questions
related to the knowledge. The number one (1) was
allotted for the correct answer and zero (0) for the

information. This questionnaire

incorrect answer. A total of 12 scores was given for
the knowledge part of the questionnaire. The level of
knowledge was interpreted based on Bloom’s cut-off
point,’ as good if the score was between 80 and 100%
(9.6-12 points), moderate if the score was between 60
and 79% (7.2-9.48 points), and poor if the score was
less than 60% (<7.2 points).

Table 1: Various knowledge statements used in the questionnaire for data collection.

Knowledge statement

1 Stem cells are unspecialised type of cells capable of forming any cell type. (Yes)

2 Human sperms and eggs considered a source of adult stem cells. (Yes)

3 Stem cells obtained from adults are specialized cells that can form either bone or cartilage only. (No)
4 Embryonic stem cells can be obtained from umbilical cord. (Yes)

5 Stem cells obtained from dental tissues are considered adult stem cells. (Yes)

6 Dental pulp of exfoliated deciduous teeth is considered a useful source of stem cells. (Yes)

7 Dental stem cells can form neural cells. (Yes)

8 Dental stem cells can be retrieved from apical papilla of the tooth. (Yes)

9 Potential application of stem cells - root formation following trauma (Yes)

10  Autologous transplant of adult stem cells can fail mainly because of immunogenic reaction. (Yes)
11  Dental implants derived from stem cells are now available to replace missing teeth. (Yes)

12 Stem cell banks are now available in Nepal. (Yes)
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Data from Google forms were entered in Microsoft
Excel version 2016 and were analysed with IBM
SPSS (International Business Machines Corporation,
Statistical Package for the Social Sciences), version
20.0 (IBM Corp., Armonk, N.Y., USA). Frequency
distribution as well as Point estimate were calculated
from the data.

RESULTS

Among 280 responses obtained the prevalence of
good knowledge about stem cells was found to be
53 (18.93%) (14.34-23.52, 95% CI) based upon Bloom’s
cut-off point. Majority of the respondents with good
knowledge about stem cells in dentistry were female
41 (77.36%) (Figure 1).

The age of the participants having good knowledge

41 (77.36%)

Male

about stem cells in dentistry ranged from 24 to 36
years. Out of the total 53 respondents, 30 (56.60%)
respondents from Bagmati province and none of
the respondents from Karnali Province had a good
knowledge about stem cells in dentistry. A total of 26
(49.05%) had less than two years of dental practice
experience followed by 2-5 years of dental practice
experience which included 25 (47.17 %). Table 2
shows the various characteristics of the respondents
with good knowledge on stem cell in dentistry.

Majority of the respondents, that is, 239 (85.36%)
were known about the term stem cells. They were
also aware about the sources of the stem cells as
well as the mentioned derivatives. But very few 68
(24.29%) of them were aware about the availability of
stem cell banks in Nepal.

12 (22.64%)

M Female

Figure 1: Gender wise distribution on good knowledge about stem cells in dentistry (n= 53).

Table 2: Distribution of Study Participants with good knowledge on stem cell in dentistry based on vari-
ous characteristics.

Characteristics ‘ n= 53 (%)
Female 41 (77.36)
Gender
Male 12 (22.64)
21-25 13 (24.53)
Age
26-30 37 (69.81)
group
>30 3 (5.66)
< 2 years 26 (49.05)
Practice 2-5 years 25 (47.17)
years  6-10 1(1.89)
>10 1(1.89)

Characteristics ‘ n= 53 (%)
Number 1 3 (5.66)
Madhesh 3 (5.66)

] Bagmati 30 (56.60)
Province
Gandaki 7 (13.21)
Lumbini 9 (16.98)
Sudurpaschim 1 (1.89)
Government 6(11.32)
Work .
Private 40 (75.47)
place
Medical/Dental college 7 (13.21)
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DISCUSSION

The current study investigated the level of knowledge
which revealed the prevalence of good knowledge
scores about stem cells to be 53 (18.93%). There have
beenreports of inadequate stem cell awareness among
various health professionals around the world.’*
Similar study using self-administered questionnaire
conducted in Qassim, Saudi Arabia’ showed almost
similar results in regard to the prevalence of good
knowledge scores about stem cells i.e., 31.2%. Study in
recent dental graduates in Saudi Arabia®, found that
47.5% of the respondents have not been exposed to
a sufficient amount of information about stem cells
and their potential application in dentistry. Hence,
they recommended that dental students should
be exposed to and motivated by the principles of
regenerative dentistry during their academic years to
be prepared for future practice utilizing stem cells.?

Categorizing participants based on knowledge
showed number of females were more than male in
all the levels of knowledge. However, this might be
due to the distribution of the sample which showed
greater participants from female. Other studies
also showed a similar distribution of participants
among the gender.*”# The study also showed that
the maximum number of participants were from
the Bagmati province. The least participants were
from Karnali and Sudurpaschim. Data on dentists in
Nepal showed that these two provinces have very few
dentists.® The distribution of dentists is similar to
the findings reported in the study.

than 85%
participants were aware of the term stem cells. The

Based on the questionnaire, more
stem cells reside in a closed microenvironment called
a stem cell niche.! This is composed of heterologous
cell types, extracellular matrix, and soluble factors to
support the maintenance and self-renewal of the stem
cells.!' Stem cells can be categorised into embryonic
and adult stem cells.! Pluripotent embryonic cells
are derived from the inner cell mass of mammalian
blastocysts and can be maintained indefinitely in
culture.’ The adult type of stem cells can be derived
from the tooth structure whose sources can be dental
pulp, exfoliated primary teeth, periodontal ligament,
apical papilla, and dental follicle progenitor cells.?
The study focused on sensitizing this particular
topic while filling out forms for the survey and may

be the source of encouragement to undergo further
training and lectures on stem cells and regenerative
procedures in the field of dentistry.

The dental stem cells have already been used
successfully for the regeneration of neural tissue.'?
The participants also knew about the fact that
the stem cells could be used for the formation
of both bone and cartilage. The undifferentiated
mesenchymal cells exist in the pulp and have the
ability to differentiate into odontoblast-like cells,
which are responsible for new dentin formation
following any dental injury. The periodontal ligament
stem cells are multipotent and show a differentiation
ability into cementoblast-like cells, adipocytes, and
fibroblasts. Dental follicle stem cells can generate
cementum, bone, and periodontal ligament.!*

More than (245, 87.50%) of the total respondents are
interested in attending an advanced course about
stem cells and their applications. A study conducted
in Kerala, India® showed that 84% of dentists never
received any training on handling and processing of
oral stem cells, however among the total participants
89% were interested in attending training workshops.
They found that the postgraduate students were
significantly aware thanundergraduate students. They
concluded that the syllabus for the undergraduate
should include the topic of stem cells.?

Among the graduating students of Ahmedabad and
Gandhinagar district of India'* only 15.52% of the total
participants were aware that the deciduous tooth can
be the best source for stem cells. However, the result
of the present study revealed that 72.50% (203) of
the participants were aware about this source. The
study® found that 65.2% of the students considered
dental pulp stem cells to be an emerging branch in
dentistry and 75% of the graduating students wanted
stem cells to be added as part of their syllabus.

Similarly, a study in Iran found majority (82.1%) of
dental residents believed that regenerative treatments
should be included in dental practice.® 63.1% thought
that dental pulp stem cell banking would be useful
to regenerate dental tissues. More than half of
the participants (51.2%) were not sure whether
regenerative procedures would be successful. Only
(68, 24.29%) of the participants were aware about
availability of stem cell banks in Nepal according to
the findings of the present study.
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Stem cell therapy is a challenge in developing
countries like Nepal. The main challenges in
developing countries are lack of trained/qualified
personnel, cost, and
quality which subdues the use of stem cells as a

regenerative therapy for the treatment of diseases.!¢

poor economic condition,

Nepal also lacks adequate government guidelines for
stem cells use and legal support. In addition, lack of
infrastructure, poor transfusion services, and lack of
international collaboration support strategies also
prevail.'®Also, the lack of adequate knowledge about
stem cell therapy due to people’s belief in primitive
therapy and traditional cultural issues!# are equally
affecting the establishment of stem cell therapy.

The stem cell-based regenerative field is complex
and multidisciplinary. Its development resides in
the collaboration between clinicians and researchers
from diverse fields, whose goal will be to develop
regenerated dental and craniofacial tissues.!” The
various potential fields where stem cell therapy can
be used is during repair and regeneration of dental
tissues. The stem cells obtained from dental tissue
can be used not only for dental bioengineering, but it
has also shown to be used in treating heart diseases,
regenerating neural tissue, and repairing cranial
defects.'® Whole tooth bioengineering has given hope
to dental replacement and regenerative therapy.'
Hence, dental practitioners are expected to possess
the required knowledge about stem cells and their
applications in dentistry to advance the utilisation of
stem cells in dentistry and medicine.?

Despite having certain limitations, we hope that this
study has been able to sensitise the topic of “stem
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