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Evaluation of Dentists’ Awareness, Knowledge, and
Attitude towards Dental Stem Cells
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ABSTRACT

Aim: Various adult stem cell populations exist in dental tissues.
These are known as dental stem cells. Dentists play an active role
in the collection, preservation, and inclusion of dental stem cells
into treatment processes. This study aimed to evaluate dentists’
awareness regarding dental stem cells as well as their knowledge
and attitudes towards dental stem cells. The study included
dentists with different professional experience.

Materials and Method: In this study, a total sample size
consisting of 112 dentists working in different sectors in Ankara
province in May-June 2023 and having different professional
experience periods was selected. A hand-delivered questionnaire
consisting of 22 items was used to evaluate dentists’ awareness,
knowledge, and attitude toward dental stem cells. The results
were statistically analyzed by using the chi-squared test.

Results: 96.4% of the participants had knowledge about stem
cells, while 82.1% had knowledge about dental stem cells. 11.6%
of those who had knowledge about dental stem cells found their
knowledge sufficient. 58% of the participants had knowledge that
there were stem cell banks in Turkey. 83.7% of those with <5
years of professional experience, 85.4% of those with 5-15 years
of professional experience and 72.7% of those with >15 years
of professional experience had awareness regarding dental stem
cells (p=0.428). The rate of awareness towards stem cell banks
was significantly lower in those with <5 years of professional
experience (p=0.016).

Conclusion: This study reveals that dentists have a high
awareness of dental stem cells but do not have sufficient
knowledge about their basic features. Dentists need knowledge
content that starts with undergraduate education about dental
stem cell sources and stem cell banks and continues with
postgraduate education programs.
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OzZET

Amag: Dis dokularinda gesitli yetiskin kék hiicre populasyonlari
bulunur ve bunlar dental kék hicreler olarak bilinir. Dental kdk
hilcrelerin toplanmasi, saklanmasi ve tedaviye dahil edilmesi
asamalarinda dis hekimleri aktif rol almaktadir. Bu ¢alismada,
farkl mesleki deneyime sahip dis hekimleri arasinda dental kék
hiacrelerin varlidina iligskin farkindaligin ve dental kok hucrelere
iligkin bilgi ve tutumlarinin degerlendiriimesi amaglanmistir.

Gereg ve Yontemler: Bu calismada Mayis-Haziran 2023 tarihinde
Ankara ilinde farkli sektérlerde galisan ve farkli mesleki deneyim
surelerine sahip 112 dis hekiminden olusan toplam &érneklem
blyuklugu segildi. Dis hekimlerinin dental kdk hiicrelerine yénelik
farkindahgini, bilgisini ve tutumunu degerlendirmek icin elden
teslim edilen, 22 soruluk bir anket kullanildi. Sonuglar ki-kare testi
kullanilarak istatistiksel olarak analiz edildi.

Bulgular: Katilimcilarin %96.4’inin kok hicreler, %82.1’inin
dental kok hicreler hakkinda bilgisi vardi. Dental kdk hucreler
hakkinda bilgi sahibi olanlarin %11.6’si bilgi birikimini yeterli
buluyordu. Katilimcilarin %58’i Turkiye’de kok hiicre bankalarinin
oldugunu biliyordu. Mesleki deneyimi <5 yil olanlarin %83.7’si,
5-15 yil olanlarin %85.4’G ve >15 yil olanlarin %72.7’si dental
kok hucrelerin farkindaydi (p=0.428). Mesleki deneyimi <5 yil
olanlarin kék hlcre bankalarindan haberdar olma orani anlamli
olarak daha dusuktu (p=0.016).

Sonug: Bu calisma dis hekimlerinin dental kdk hicreler hakkinda
yuksek farkindalia sahip olduklari ancak temel O&zellikleri
hakkinda yeterli bilgiye sahip olmadiklarini géstermektedir. Dental
kok hucre kaynaklari ve kdk hicre bankalar hakkinda lisans
egitimiyle baglayan ve mezuniyet sonrasi egitim programlariyla
devam eden bilgi iceriklerine dis hekimlerinin ihtiyaci vardir.
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INTRODUCTION

Stem cells are precursor progenitor cells with the
potential to evolve into specialized cell types.' Var-
ious populations of adult stem cells exist in dental
tissues, and these are known as dental stem cells
(DSC).2 According to their origins, DSCs are classi-
fied as dental pulp stem cells, stem cells from human
exfoliated deciduous teeth, periodontal ligament
stem cells, gingival-derived stem cells, stem cells
from the apical papilla and tooth germ progenitor
cells derived from third molars.®

DSCs are adult stem cell types with very high tissue
regeneration capacity. The most important advan-
tage of DSC is that it is easily obtainable.* Another
advantage of cord blood compared to stem cell ap-
plications is that it can be obtained more than once
during the individual’s life. It is also relatively more
noninvasive and painless than bone marrow stem
cell applications.*®

DSCs are of ectomesenchymal origin and have the
potential to regenerate dentin, pulp, periodontal liga-
ment and cement as well as to differentiate into ad-
ipocytes, nerve cells, osteocytes, chondrocytes and
myocytes.*® In the near future, DSC will contribute
to the emergence of new treatment approaches that
will help repair defects in all dental tissues through
strategies developed by dentists and tissue engi-
neers. In addition to dental structures, the regener-
ative capacities of DSCs are tried to be utilized on
orofacial structures such as salivary glands, tongue,
maxillofacial muscle structures and temporomandib-
ular joint components.® In addition to dental practic-
es, DSCs have begun to be investigated in various
fields in medicine. For example, studies are using
DSC in the treatment of motor neuron damage, liver
diseases, and some neurodegenerative disorders
(such as Alzheimer’s).*”

Dentists’ awareness, knowledge, and attitude to-
ward DSC is a relatively unexplored field and should
be evaluated to obtain basic information on the sub-
ject. Providing knowledge and spreading awareness
regarding DSC among dentists may benefit the cre-
ation of programs on the subject in the future and its
delivery to a wider audience. Therefore, this study
aimed to evaluate the awareness, knowledge and
attitude of dentists with different professional experi-
ence towards DSC.

MATERIALS AND METHOD
Study Design

This is a cross-sectional and questionnaire-based
study. The study included a total of 112 dentists.

Sampling and Participants

Dentists, who had different professional experience
periods and worked in the Oral and Dental Health
Application and Research Centers of the Ministry of
Health in Ankara, private clinics and dentistry fac-
ulties of universities, were invited to participate in
the study between May and June 2023. Dentistry
students, retired dentists, and dentists, who did not
answer all of the questions, were excluded from the
study.

Data Collection

The study was carried out by using a self-adminis-
tered, hand-delivered, and 22-item questionnaire
that collected data on dentists’ awareness, knowl-
edge and attitude towards DSC. The questionnaire
was developed based on similar studies in the lit-
erature on DSC.*® Through the questionnaire, infor-
mation about demographic variables such as age,
gender, years of experience, field of expertise and
workplace were obtained. The questionnaire consist-
ed of items aiming to evaluate awareness regarding
the presence of DSC, awareness of the presence
of stem cell banks in Turkey, recent developments
about stem cells, sources of information on the sub-
ject, basic level of knowledge about DSC and areas
of use in dental treatments.

Data Analysis

After the items were answered, the collected data
were transferred to the computer environment, and
the answers given by the participants to each ques-
tion were shown in the tables with their percentages.
The answers to some items were presented in bar
charts.

Statistical Analysis

Statistical analysis was completed by transferring
the data to IBM SPSS Statistics 26 program. As a
result of the power analysis applied with the GPow-
er 3.1.9.7 program, the sample size was determined
as 84 people according to the value of type 1 er-
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ror: 0.05, type 2 error: 0.20 and effect size = 0.30
to determine the relationship between the measure-
ments. While evaluating the study data, descriptive
statistics (mean, standard deviation) are given for
numerical variables and (number, percentage) for
categorical variables. Differences between groups
were examined using One-way ANOVA/independent
sample t-test or Kruskal Wallis test/Mann Whitney U
test, depending on suitability for normal distribution.
For the relationship between measurements, Pear-
son or Spearman correlation analysis was used, de-
pending on suitability for normal distribution. p<0.05
was accepted for significance.

Ethical Approval

This study was approved by Gazi University Faculty
of Dentistry Clinical Researches Ethics Committee.
(Decision date: 28/12/2023, Approval no.: 2023 —
503)

Informed Consent

Prior to the questionnaire, each participant was in-
formed about the study procedure and objective,
and an informed consent form was obtained from
each participant. No incentive was offered for com-
pleting the questionnaire.

RESULTS

112 dentists were included in this study. 47.3% (n:
53) of the participants were male, and 52.7% (n:

59) were female. The rate of those with less than
5 years of professional experience was 43.75%
(n: 49), while the rate of those with more than 15
years of professional experience was 19.6% (n: 22).
71.4% (n: 80) of the participants worked in private
clinics, and 26.78% (n: 30) in the dentistry faculties
of universities. The rate of those, who received spe-
cialty training in any branch of dentistry, was 26.8%
(n: 30).

91.1% (n: 102) of the participants had heard of stem
cells before, and 82.1% (n: 92) had heard of DSC
before. The rate of those, who considered their level
of knowledge about DSC sufficient was 11.6% (n:
13), while the rate of those who consider the oppo-
site was 74.1% (n: 83). 58.04% (n: 65) of the partic-
ipants knew that there were stem cell banks in Tur-
key. The rate of the participants, who thought that
DSC was an important branch open to development
in dentistry, was 60.7% (n: 68).

The answers given to the question from which
source the information about DSC was obtained
were shown in Figure 1, and the answers given to
the questions asking basic information about dental
stem cells and their application in dental treatments
were shown in Table 1. Opinions regarding the ob-
stacles in the practice of DSC treatments were sche-
matized in Figure 2. The data regarding the requests
and suggestions for information about DSC were
listed in Table 2.

Percentage (%)

Doctorate/specialty  Internet
training

Academic journals

Conferences Television Postgraduate

education

Figure 1. Distribution of the answers given to the question regarding the source of the

information on dental stem cells
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Percentage (%)

Dentists’insufficient Lack of Highcost  People’s insufficient Ethical problems No idea
knowledge of Awareness knowledge of
stemn cells stem cells

Figure 2. Distribution of the answers given to the question regarding the biggest obstacle to the

application of dental stem cell treatments

Table 1. Distribution of answers to questions asking basic information about dental stem cells and their appli-

cation in dental treatments

In which classification are dental stem cells included?
Adult stem cells
Embryonic stem cells
No idea

n (%)

57 (50.9%)
27 (24.1%)
28 (25.0%)

Do dental stem cells have the ability to regenerate in body tissues other than dental tissues? n (%)

Yes
No
No idea

25 (22.3%)
18 (16.1%)
69 (61.6%)

Which of the following(s) can dental stem cells be obtained? n (%)
Deciduous tooth pulp 88 (76.6%)
Dental pulp 48 (42.9%)
Periodontal ligament 39 (34.9%)
Wisdom tooth 50 (44.6%)
Apical papilla 30 (26.8%)
No idea 13 (11.6%)
Can a complete tooth be obtained from dental stem cell? n (%)
Yes 40 (35.7%)
No 21 (18.8%)
No idea 51 (45.5%)
Can dental stem cells be applied in trauma treatments? n (%)
Yes 77 (68.8%)
No 6 (5.4%)
No idea 29 (25.9%)
Can dental stem cells be used in cleft palate treatment? n (%)
Yes 43 (38.4%)
No 0 (0.0%)
No idea 69 (61.6%)
What are the different clinical applications of dental stem cells for oral health? n (%)
Dentin/pulp regeneration 55 (49.1%)
Alveolar bone regeneration 44 (39.3%)
Periodontal ligament regeneration 30 (26.8%)
No idea 33 (29.5%)
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Klinik Bilimler Dergisi
Journal of Clinical Scciences

429



Dental Stem Cell Awareness

Cilt: 13, Sayi: 3, 2024 Sayfa: 426-434

Table 2. Data on requests and suggestions for obtaining information about dental stem cells

Would you like to know more about dental stem cells? n (%)
Yes 103 (92.0%)
No 9 (8.0%)
Have you ever attended any seminar/conference on stem cells? n (%)
Yes 36 (32.1%)
No 76 (67.9%)
Would you like if there are more seminars/conferences on dental stem cells? n (%)
Yes 96 (85.7%)
No 16 (14.3%)
Do you think dental stem cells should be included in the dental curriculum? n (%)
Yes 108 (96.4%)
No 4 (3.6%)

87.8% of those with less than 5 years of professional
experience, 85.4% of those with 5-15 years of pro-
fessional experience and 95.5% of those with more
than 15 years of professional experience were aware
of DSCs (p=0.519). 42.9% of those with less than 5
years of professional experience, 70.7% of those with
5-15 years of professional experience and 68.2% of
those with more than 15 years of professional ex-
perience knew that there were stem cell banks in
Turkey. Those with less than 5 years of professional
experience were significantly less aware of stem cell
banks (p=0.016). The rate of those, who knew that
DSC was included in the adult stem cells class, was
53.1% in those with less than 5 years of professional
experience, 58.5% in those with 5-15 years of pro-
fessional experience, and 31.8% in those with more
than 15 years of professional experience (p=0.354).
The rate of those, who knew that a complete tooth
could be derived from DSC, was 24.5% in those with
less than 5 years of professional experience, 41.5%
in those with 5-15 years of professional experience,
and 50.0% in those with more than 15 years of pro-
fessional experience, and this rate was significantly
lower in those with less than 5 years of professional
experience (p=0.036). 16.3% of those with less than
5 years of professional experience, 39.0% of those
with 5-15 years of professional experience and 4.5%
of those with more than 15 years of professional ex-
perience knew that DSC had the ability to regenerate
body tissues except dental tissues (p=0.001). 81.6%
of those with less than 5 years of professional expe-

rience, 68.3% of those with 5-15 years of profession-
al experience, and 40.9% of those with more than
15 years of professional experience knew that DSCs
were applicable in trauma treatments. The rate of
those, who knew that DSC was applicable in trau-
ma treatments, was significantly lower in those with
more than 15 years of work experience (p=0.008).
The rate of those, who knew that DSC could be used
in cleft palate treatment, was 36.7% in those with
less than 5 years of professional experience, 51.3%
in those with 5-15 years of professional experience,
and 18.2% in those with more than 15 years of pro-
fessional experience, and this rate was significantly
lower in those with more than 15 years of profession-
al experience (p=0.035) (Table 3).

There was no significant difference between those
with and without specialty training in terms of aware-
ness of DSC (p=0.766). The rate of those, who knew
that there was a stem cell bank in Turkey (p= 0.037),
the rate of those, who knew that DSC was in the
adult stem cell class (p=0.001), the rate of those
who knew that DSC could be obtained as a com-
plete tooth (p=0.004), the rate of those, who knew
that DSC had the ability to regenerate in body tis-
sues other than dental tissues (p=0.001), the rate of
those, who knew that DSC could be applied in trau-
ma treatments, (p=0.001) and the rate of those who
knew that DSC could be used in cleft palate treat-
ment (p=0.001) were significantly higher in those
with specialty training (Table 4).
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Table 3. Comparison of knowledge levels about dental stem cells by years of professional experiences

<5 years 5-15 years >15 years P Value
n (%) n (%) n (%)

Aware of dental stem cells 43 (87.8%) 38 (85.4%) 21 (95.5%) 0.519
Knows that there is a stem cell bank in Turkey 21 (42.9%) 29 (70.7%) 15 (68.2%) 0.016
Knows that dental stem cells are included in the 26 (53.1%) 24 (58.5%) 7 (31.8%) 0.354
class of adult stem cells
Knows that a complete tooth can be obtained froma 12 (24.5%) 17 (41.5%) 11 (50.0%) 0.036
dental stem cell
Knows that dental stem cells can regenerate body 8 (16.3%) 16 (39.0%) 1(4.5%) 0.001
tissues other than dental tissues
Knows that dental stem cells can be applied in 40 (81.6%) 28 (68.3%) 9 (40.9%) 0.008
trauma treatments
Knows that dental stem cells can be used in the 18 (36.7%) 21 (51.2%) 4 (18.2%) 0.035

treatment of cleft palate

Table 4. Comparison of knowledge levels regarding dental stem cells by specialty training

Specialty training P value

Yes (%) No (%)
Aware of dental stem cells 90.2% 91.8% 0.766
Knows that there is a stem cell bank in Turkey 68.6% 49.2%  0.037
Knows that dental stem cells are included in the class of adult stem cells 65.6% 33.3% 0.001
Knows that a complete tooth can be obtained from a dental stem cell 50.8% 39.2% 0.004
Knows that dental stem cells can regenerate body tissues other than dental tissues 80.3% 39.2%  0.001
Knows that dental stem cells can be applied in trauma treatments 39.3% 9.8% 0.001
Knows that dental stem cells can be used in the treatment of cleft palate 82.5% 33.3% 0.001

DISCUSSION

Stem cells are cells that differentiate into different
cell types by undergoing a large number of cell divi-
sions and sustain their proliferation characteristics.
They are also known as progenitor cells due to their
ability to self-renew and differentiate.! Stem cells are
classified as embryonic and adult stem cells in terms
of their differentiation potential and origin. Adult stem
cells are postnatal stem cells that can be derived
from the bone marrow, umbilical cord, pancreas, ad-
ipose tissue and dental pulp.®

DSC is an easy-to-access and convenient adult stem
cell type. There are various sources of DSC in the
mouth, such as the dental pulp, dental follicle, peri-
odontal ligament, alveolar bone marrow and dental
germ. These progenitor cells have wide use in den-
tistry such as regeneration of an immature tooth with
extensive pulp damage, periodontal regeneration,
biological tooth and stem cell-based treatments.°

Stem cell studies around the world are conducted
with great speed and hope. Scientists carry out stud-
ies to produce treatments that try to repair damaged
tissues with tissues grown from stem cells. In den-
tistry, studies are continuing about the regenera-
tion of damaged periodontal tissue, bone, pulp and
dentin. DSC has the potential to regenerate dentin,
periodontal ligament and cementum and can also be
used to repair bone defects." Undoubtedly, prom-
ising and DSC-supported treatment validated with
in vitro studies need to be carried out with a multi-
disciplinary approach. Dentists play a critical role in
informing patients and managing the treatment pro-
cess correctly. Playing this role in the most effective
way requires to understand the great potential asso-
ciated with the use of stem cells in the clinical setting
and to evaluate their level of knowledge.

In the literature, studies examining the awareness
and knowledge level of dentists regarding stem cells
and DSC are limited."*® Among the dentists partic-
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ipating in this study, awareness of both stem cells
and DSC was found to be quite high. No statistically
significant difference was found between profession-
al experience and awareness of stem cell. In a study
conducted by Chitroda et al." in India, it was revealed
that 95.2% of dentists heard of DSC before; howev-
er, only 53.9% were aware of the application areas
of DSC. Katge et al."? concluded that dentists had
a good awareness of stem cells, but their level of
knowledge towards applications, sources and areas
of use for DSC was insufficient. When compared to
the results of previous studies, our study revealed
that awareness of dentists towards DSC was higher.
Similar to these studies, it is seen that dentists have
higher stem cell awareness compared to DSC. The
differences between studies may be due to differ-
ent study populations and study periods. DSC is a
subject that has come to the forefront recently, and
its low awareness in the past is an expected result
accordingly.

The effect of experienced dentists on stem cell
awareness has been investigated by studies. In the
study conducted by Gosvami et al.4, the rate of DSC
awareness was higher in dentists aged over 29 and
those with more than 5 years of experience. In ad-
dition, senior assistants and postgraduate students
had a higher awareness rate compared to interns.
Similar findings were reported by Sede (2013)'*and
Chitroda (2017)", while opposite results were report-
ed by Katge (2017)'2. In our study, it was concluded
that the duration of professional experience did not
have a significant effect on the rate of awareness
regarding DSC.

Following the publication of the Ministry of Health
Cord Blood Banking Regulation dated 5 July 2005,
stem cell banks started to be opened in our coun-
try. Their number and activities are increasing day
by day.' Recently, it has been quite popular to store
deciduous teeth for future use as a source of stem
cells. The use of this stored DSC is not only limited
to the donor but can also be used for other family
members. These stem cells obtained from decidu-
ous teeth in stem cell banks can be stored for 20-
25 years.”™ It is highly important for dentists to be
aware of the existence of these stem cell banks and
to inform patients and their relatives accordingly. In
our study, only 58% of the dentists were aware of

the existence of these stem cell banks in our coun-
try. In their study, Gosvami et al.* reported that only
24% of the dentists in India were aware of the stem
cell bank in their country. In another study conducted
by Goyal'®, 43.7% of the dentists reported that they
were aware of the stem cell banks in their countries.
In our study, although the rate of dentists’ awareness
of stem cell banks was high compared to the data in
the literature, 58% can be considered low. It is seen
that dentists should be informed about the existence
of stem cell banks to make DSC treatments more
widespread. It is important for dentists not only have
comprehensive scientific knowledge through the lit-
erature, but also have awareness of the commercial
dimensions of stem cell banking.

Stem cell has recently become an increasingly pop-
ular issue, and information can be obtained through
many different channels. In this study, almost all par-
ticipants stated that they wanted to know more about
DSC, and their preferred source of information about
DSC was often specialty training. This was followed
by the internet, academic journals, conferences, and
television. Similarly, in the literature, it was observed
that undergraduate education curriculum, academic
journals and the internet were often the source of in-
formation for dentists about DSC.*'2¢'” These find-
ings show that the dominant learning way of the par-
ticipants were postgraduate education, conferences,
internet, and journals. The high awareness regard-
ing stem cell use in dentistry may be due to the con-
tribution of undergraduate education to awareness
on the subject. Therefore, 70% of the participants in
our study stated that the subject of DSC should be
included in the dentistry curriculum. In parallel with
the findings of our study, it is seen that conferences
and seminars are good and preferred methods to in-
crease the level of knowledge about DSC and are
activities requested by dentists.'>'® In addition, this
study revealed that the awareness of dentists, who
received specialty training after graduation, was sig-
nificantly higher than those who did not receive any
specialty training (p<0.05). In addition, almost half
of the participants reported that they gained their
knowledge about DSC during specialty training.
When all these results are evaluated together, it is
seen that specialty training has an important place
for dentists in terms of obtaining dental stem cell
knowledge.
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In general, questions were asked to the participants
to reveal their knowledge level regarding DSC.
25% of the participants reported that DSC was in
the class of adult stem cells, 22.3% reported that
DSC had regeneration ability in body tissues other
than dental tissues, 35.7% reported that a complete
tooth could be derived from DSC, 68.8% reported
that DSC could be applied in trauma treatments,
and 38.4% reported that DSC could be used in cleft
palate treatment. When it was examined wheth-
er there was a significant relationship between the
professional experience of dentists and their level of
knowledge regarding DSC, a statistically significant
relationship was found between the duration of pro-
fessional experience and the answers given to the
questions that "there was a stem cell bank in Tur-
key”, "a complete tooth can be obtained from DSC",
"DSC can be used in cleft palate treatment”, "DSC
can be applied in trauma treatments”, and "DSC has
the ability to regenerate body tissues other than den-
tal tissues” (p<0.05).

Among the challenges encountered in stem cell ap-
plications are the lack of awareness and knowledge
in dentists, high cost and low patient awareness. In
our study, it was observed that the biggest obstacles
to the DSC treatments were the lack of knowledge
of dentists about stem cells, lack of awareness, high
cost, insufficient knowledge of patients about stem
cells and ethical problems. The findings obtained in
studies conducted with similar purposes in the litera-
ture are in parallel with our study.'21®

It is possible to state that Turkish dentists participat-
ing in the study have a high level of awareness about
DSC but do not have sufficient knowledge about its
basic features. The most important limitation of this
study is that it was conducted in a single center.
Therefore, additional research from multiple centers
is needed to accurately assess the level of knowl-
edge and awareness of Turkish dentists towards
DSC and to inform the development of the under-
graduate curriculum and the content of the training
programs that can be organized after graduation.

CONCLUSIONS

Dentists are expected to have relevant knowledge
and a positive approach to stem cell applications so
that stem cell treatments can develop and the use
of DSC can make progress in dentistry and medi-

cine. In order to raise awareness towards DSC and
to direct dentists to the right information, the subject
should be comprehensively included in undergradu-
ate and specialty training, and the knowledge should
be kept up-to-date with conferences and workshops.
In this way, dentists can start treatment with the right
guidance at the right time and use the great poten-
tial of DSC in the treatment of dental and medical
disorders.
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