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Knowledge levels of dentists in Turkiye regarding dental stem cell applications:
A cross-sectional survey

Turkiye'deki dis hekimlerinin dental kbk hiicre uygulamalari hakkindaki bilgi dlizeyi:
Kesitsel bir arastirma
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ABSTRACT

Aim: This study aimed to evaluate the knowledge level of actively practicing dentists in Tirkiye
regarding dental stem cells and to determine the specific areas in which knowledge deficiencies are
most pronounced.

Materials and Methods: A total of 384 dentists in Tlrkiye participated in a Google Forms—based online
survey. The questionnaire consisted of three main sections: a 17-item sociodemographic information
form, a 24-item knowledge assessment divided into seven subdomains, and a SWOT analysis section.
Quantitative data were analyzed using SPSS version 25.0, while qualitative data were evaluated through
thematic analysis.

Results: Among the 384 respondents, 93.2% demonstrated below-average knowledge regarding the
acquisition, use, and storage of dental stem cells, while 84.5% expressed willingness to attend
educational programs on this topic. Dentists with specialty or doctoral education exhibited significantly
higher knowledge of stem-cell-related complications (x* = 8.926, p = 0.003). Attendance at scientific
meetings and congresses was also associated with significantly greater knowledge levels (p < 0.001).
SWOT analysis revealed that the most prominent opportunity was motivation and desire for learning (22
mentions), the major weakness was lack of clinical application experience (20 mentions), and the
primary threat was the inadequacy and ambiguity of current regulations (17 mentions).

Conclusions: Dentists in Turkiye demonstrate substantial knowledge gaps regarding dental stem cells
but exhibit a strong willingness to pursue education in this field.
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0z

Amag: bu calisma Tiirkiye'deki aktif calisan dis hekimlerinin dental kbk hiicre konusundaki bilgi diizeyini
ve bilgi eksikliginin hangi alanlardan kaynaklandigini 6lgmeyi amaclamistir.

Gereg ve Yéntem: Tiirkiye'de aktif calisan 384 dis hekimi lizerinde Google anket olarak hazirlanan
anket uygulanmistir. Anket baglica (¢ bélliime ayrilmistir. 17 soruluk sosyodemografik bilgiler anketi, 7
alt béliimde bilgi diizeyini 6lcen 24 soruluk anket béliimi ve SWOT analizi uygulanmigtir. Nicel bulgular
SPSS 25.0, nitel veriler ise tematik analiz ile incelenmistir.

Bulgular: Arastirmaya katilan 384 dis hekiminin %93,2’si dental kék hlicrelerin elde edilmesi, kullanimi
ve saklanmasi konularinda ortalamanin altinda bilgi diizeyine sahip bulunmus; buna karsin %84,5’i bu
konuda diizenlenecek bir editime katilmak istedigini belirtmistir. Uzmanlik veya doktora egitimi alanlarin
kék hlicre komplikasyonlari konusunda bilgi diizeyi istatistiksel olarak anlamli bicimde daha yliksek
bulunmustur (x?=8.926, p=0.003), ayrica kongre veya bilimsel etkinliklere katilanlarda bilgi diizeyi
belirgin bicimde artmistir (p<0.001). SWOT analizine gére, en gli¢li firsat egitim ve 6grenme istegi (22
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tekrar), en belirgin zayif yén uygulama deneyimi eksikligi (20 tekrar), en kritik tehdit ise mevzuatin
yetersizligi ve belirsizligi (17 tekrar) olarak tespit edilmisgtir.

Sonug: Tiirkiye'deki dis hekimlerinin dental kbk hiicre konusunda bilgi eksikligi vardir ve hekimler bu

konuda egitime isteklidir.

Anahtar Sézciikler: Dental kbk hiicre, farkindalik, bilgi diizeyi, kék hlicre

INTRODUCTION

Stem cells are undifferentiated cells capable of
self-renewal and differentiation into the cells of
their tissue of origin or other tissue types (1). They
possess significant potential in the treatment of
tissues with limited regenerative capacity.

Dental-derived stem cells can differentiate into
both dental and systemic tissues and, owing to
their high proliferative capacity, they hold
considerable promise for the treatment of various
degenerative diseases such as diabetes and
Parkinson’s disease (2). However, although their
clinical use has not yet been established, these
cells are sometimes portrayed in the media as
“life-saving” therapies, which can mislead patients
and even result in financial exploitation (3). Stem
cell-based therapies are often confused with
platelet-rich plasma (PRP) applications which
accelerate tissue healing through growth factors.
In contrast, stem cell therapy involves isolating
mesenchymal stem cells from donor tissues and
transferring them to the target tissue using
appropriate biomolecules and scaffolds. While
both aim to promote healing, conflating the two
can lead to ethical and clinical misunderstandings
(3-5). Protecting patients from misinformation and
inappropriate practices is therefore a core
professional responsibility of dentists. Eliminating
misinformation, enhancing public understanding,
and guiding patients toward evidence-based
treatments fall within the duties of the dental
profession.

In recent years, regenerative therapies and
dental-tissue—derived stem cells have become
major research topics in dentistry (6). Such
methods are mainly used in the treatment of pulpal
necrosis, periodontal tissue regeneration, and
alveolar bone defect repair (7). Because the
isolation and characterization of dental stem cells
remain complex and costly, their routine clinical
use is not yet feasible. Nevertheless, advances
such as induced pluripotent stem cell (iPSC)
technology are expected to facilitate the future
clinical utilization of dental stem cells (8).
Consequently, dental tissues should be regarded

248

as valuable biological resources rather than
medical waste.

In Tarkiye, dental stem-cell banking is carried out
by a limited number of private institutions, and no
publicly available statistical data exist (9). Current
practices are evaluated under the general
Regulation on the Procurement, Testing,
Preservation and Distribution of Human Tissue
and Cells, however there is still no regulation
specific to dental stem cell therapy (10).

The present study aims to assess the knowledge,
experiences, and deficiencies of dentists in
Turkiye regarding dental stem-cell therapies and
to propose strategies to address the identified

gaps.
MATERIALS and METHODS

This cross-sectional survey study was conducted
between September 2024 and June 2025. Data
were collected using a questionnaire developed
by the researchers. The questionnaire comprised
three sections:

a. Sociodemographic variables: Age, gender,
years of professional experience, field of
specialization, postgraduate education related
to stem cells, and prior experience with stem-
cell applications.

b. The Dental Stem Cell Use Knowledge: The
form was developed by the researchers based
on learning objectives related to dental stem
cells. The instrument consists of 24 items
distributed across seven sub-dimensions: stem
cell acquisition, application areas,
complications, storage conditions, legislation,
access to information, and education. Items
are rated on a 5-point Likert scale ranging from
1to 5 (1 = strongly disagree to 5 = strongly
agree).

A total score was not calculated because the
form was intentionally designed to assess
multiple, conceptually distinct domains of
dental stem cell use knowledge. In
multidimensional instruments, aggregating
heterogeneous domains into a single total
score may compromise construct validity and

Ege Journal of Medicine / Ege Tip Dergisi



obscure domain-specific  strengths and
weaknesses. Therefore, analyses were
conducted at the subscale level, allowing each
knowledge domain to be interpreted
independently, consistent with domain-based
evaluation approaches commonly used in
medical and health professions education.

Because the number of items differed across
sub-dimensions, direct comparison of raw
subscale scores could lead to biased
interpretations favoring domains with a greater
number of items. To address this issue and to
enable meaningful comparison across
domains, subscale scores were standardized
and transformed to a common 0-100 scale.
This approach enhances interpretability while
preserving the theoretical structure of the
instrument, as recommended in educational
measurement literature and demonstrated in
recent medical education research (11-14)

Dental stem cell use knowledge was evaluated
using the Approach Rate of Maximum Score
(ARMS), defined as the ratio of the observed
subscale score to the maximum possible
score, calculated using the formula [(observed
score / maximum possible score) x 100]. This
method was selected because it provides a
normalized and easily interpretable indicator of
proximity to the maximum achievable
knowledge level within each domain. Higher
values indicate greater knowledge of dental
stem cell use while maintaining the conceptual
distinctiveness of each subscale.

c. Strength, Weakness, Opportunities, Threats
(SWOT) Analysis: This section gathered
qualitative data addressing the following
prompts:

“In which aspects of dental stem-cell use do
you feel most competent?”

“In  which aspects feel least

competent?”

do you

“What factors facilitate your use of dental stem
cells?”

“What factors hinder your use of dental stem
cells?”

The study population included all practicing
dentists in Tarkiye (N = 43,000). Dentists not
currently in active practice were excluded.
Assuming a 5% margin of error, a 95%
confidence level, and an estimated 20%
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response rate, the required sample size was
calculated as 381 dentists.

The online survey was created and distributed
via Google Forms between February and April
2025, shared through professional dental
networks and social media. Data collection was
closed upon reaching adequate sample
saturation (n = 384). Informed consent was
obtained at the beginning of the survey,

participation was  voluntary, duplicate
submissions were prevented, and all
responses were anonymized and kept
confidential.

Quantitative data were analyzed using SPSS
version 25.0. Descriptive statistics and
hypothesis tests (T-test, Chi-Square) were
applied, with a significance level set at p < 0.05.
Qualitative data were analyzed using thematic
analysis, employing the same thematic
structure as the second part of the
questionnaire. Ethical approval was obtained
(12.12.2024 | 2024-302).

RESULTS
A) Sociodemographic Findings

A total of 384 dentists participated in the study. Of
these, 54.9% were female and 45.1% male. The
mean age was 35.59 + 7.67 years (range: 22—65).
70.6% had <10 years of professional experience.
Employment distribution showed that 36.2%
worked in public institutions, 50% in the private
clinics, and 13.8% were pursuing postgraduate
(specialty training/ PhD education) training.

While 72.7% had heard of the general concept of
stem cells, only 55.7% had knowledge with the
term “dental stem cells.” Among those unaware of
the concept (n = 214), 67.6% had not received
postgraduate education. The relationship between
postgraduate education and perceived knowledge
of dental stem cells was statistically significant (x2
= 8.63, p < 0.003).

A total of 311 dentists (81%) reported no
participation in any congress or scientific event
related to stem-cell applications; among these,
84.5% had no postgraduate training. The
difference between postgraduate and non-
postgraduate groups in congress participation was
not statistically significant (x* = 3.84, p > 0.005).

Only seven respondents reported holding a
postgraduate certificate or diploma related to
stem-cell therapy. Seventeen indicated prior
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clinical use of stem-cell-based procedures: five in
endodontics, four in oral and maxillofacial surgery,
four in orthodontics, and four in restorative
dentistry. Of these, ten had no postgraduate
training and only three held formal certification.
The rate of practice among non-postgraduate
dentists lacking specific training in this area was
significantly higher than among specialists (x* =
69.32, p < 0.001).

Sixty-three respondents had performed PRP
applications in dental treatments. Responses to
the open-ended question comparing PRP and
stem-cell therapy were grouped into five main
response types:

e Accurate conceptual distinction (20-22%) —
recognizing stem cells as regenerative and
PRP as healing accelerators.

e Source differentiation (3—4%) — noting that
stem cells originate from dental tissues while
PRP derives from blood.

o Lack of knowledge (40-47%) — stating “no
idea” or “never heard.”

o Methodological distinction (=3%) — referring to
differences in application techniques.

¢ Incorrect or incomplete understanding (1-2%).

Social media was cited as the primary source of
information (23.8%), followed by scientific articles
(10.4%). When asked about future educational
opportunities, 84.5% expressed willingness to
attend a training program on stem-cell
applications.

B) Knowledge Level

The second part of the questionnaire measured
knowledge levels in seven areas using the "
Approach Rate of Maximum Score (ARMS)", with
the scores presented in (Table-1). Knowledge
levels assessed by the form were operationalized
using subscale-specific ARMS scores. For each
subscale, the mean ARMS value was used as the
cut-off point, and participants were dichotomized
into two groups: below the mean and at or above
the mean. This categorization enabled the relative
positioning of dentists’ knowledge levels within the
overall study sample for each knowledge domain.
Figure-1.

Overall, knowledge regarding  stem-cell
acquisition, application, and storage was below
average. In total, 93.2% of respondents scored
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below the group mean, indicating a substantial
need for education on dental stem cells.

No significant difference was found by gender (x?
=1.081, p = 0.582). Those familiar with the stem-
cell concept scored significantly higher (x> = 5.421,
p = 0.020).

Postgraduate-trained  dentists  demonstrated
higher knowledge regarding complications (x* =
8.926, p = 0.003), while non-trained dentists
showed lower understanding of storage
procedures (x> = 5.622, p = 0.018).

Attendance at scientific events correlated
positively with higher scores in acquisition (x* =
22.423, p < 0.001), storage (x> = 15.605, p <
0.001), legislation (x* = 30.360, p < 0.001), and
access to information (x* = 48.661, p < 0.001).

Respondents without certification demonstrated
significantly lower knowledge scores (x* = 14.709,
p <0.001). A statistically significant difference was
also observed between practitioners who had
performed stem-cell procedures and those who
had not (x2 =111.96, p = 0.001), with a large effect
size (Cramer’'s V = 0.54)

As shown in Figure-2, domain-specific analysis
demonstrated a significant disparity in knowledge
levels across dental specialties, with the lowest
ARMS-based knowledge observed in Pedodontics
and the highest levels observed in Endodontics
and Restorative Dentistry (x> = 15.68, p < 0.001,
Cramer’'s V = 0.89). The lower level of knowledge
observed among pedodontists may reflect
differences in clinical focus and the perceived
relevance of dental stem cell applications across
specialties. Pedodontic practice emphasizes
preventive care and developmental conditions,
whereas stem cell applications are more closely
associated with regenerative endodontic and
restorative procedures, potentially limiting clinical
exposure in pediatric dentistry. Variations in
postgraduate curricula and training emphasis,
along with ethical and regulatory considerations
related to pediatric populations, may further
restrict engagement with emerging applications.
Importantly, these findings should be interpreted
in relation to specialty-specific clinical needs
rather than as an indicator of professional
inadequacy.

A significant association was found between
willingness to attend future training and lower
knowledge levels (x> = 5.45, p = 0.05), indicating
that less-informed dentists are more motivated to
pursue education (Table-1).
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Table-1. Item distribution, descriptive statistics, and ARMS (%) values of the dental stem cell knowledge subscales

Subscales Number of items Mean Std.Dev. Min. Max. ARMS (%)
Acquisition 5 18,16 3,34 10 25 72,65
Application 4 15,26 2,51 4 20 76,29
Complications 5 18,23 2,95 5 25 72,93
Storage 4 12,22 2,74 4 20 61,08
Legislation 1 1,87 1,02 1 5 37,34
Access to Information 3 7,51 2,54 3 13 50,09
Education 2 7,89 1,86 2 10 78,93
80,0

70,0
60,0 547 976

70,1
56,3 57,6
’ 1,8 52,3
482" ’

50,0 3.8 2.4 45,3 2.4 47,7
40,0 29.9
30,0
20,0
10,0

0,0

Acquisition ApplicationComplications Storage Legislafi@cess to Informatiaatucation

= ARMS below the mean (%) ® ARMS above the mean (%)

Figure-1. Distribution of dentists’ knowledge levels based on subscale-specific ARMS scores categorized using
the mean cut-off

6 5
5 4
4 3 3
3 2
1
. - 0 - 0 0 - 0
Oral and Endodontics Ortodontics Pedodontics Periodontics Restorative
Maxillofacial Dentistry

Surgery

B ARMS below the mean (n) B ARMS above the mean (n)

Figure-2. Distribution of ARMS-based knowledge levels (below vs. at/above the mean) by dental specialty

C) SWOT Analysis Opportunity and Strengths: The most frequently
o _ expressed factor was the desire for education and
Qualitative responses were categorized under  self-improvement (22 mentions), reflecting high

four  themes:  Opportunities,  Strengths,  motivation and readiness to engage in learning
Weaknesses, and Threats. programs.
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Weakness: The most emphasized internal
limitation was lack of practical experience (20
mentions), followed by inadequate academic or
continuing education.

Threat: The most critical external challenge was
the absence of clear legislation (17 mentions),
which creates legal uncertainty for clinical
implementation.

Additional themes included limited access to
reliable information, insufficient storage-bank
standards, high costs, and ethical ambiguities.

These findings highlight education and legislation
as the most urgent areas requiring intervention.

DISCUSSION

Dental stem cells are easily obtainable,
autologous, and hold great promise for both dental
and systemic regenerative therapies. Current
studies investigate their potential in drug testing
and tissue regeneration, with broader clinical
applications expected in the near future (15).
Therefore, recognizing their value and protecting
the public from misinformation are essential
responsibilities of dental practitioners.

Dental stem cells were first identified by Gronthos
et al. in 2000 (16). Given this relatively recent
discovery, younger dentists may show different
levels of awareness compared with those in longer
practice, a trend supported by our findings: 70.6%
of participants had <10 years of professional
experience, indicating that early-career dentists
significantly influence the overall knowledge
profile.

While 72.7% of respondents were familiar with the
term “stem cell,” only 55.7% had heard of “dental
stem cells.” Moreover, 93.2% scored below the
mean knowledge level, with the lowest scores
observed in legislation, access to information, and
education. Conversely, those who were aware of
the concept exhibited significantly higher scores,
underscoring the importance of exposure and
continuing education.

Among the surveyed dentists, 13.8% had
postgraduate or doctoral training. The association
between postgraduate education and greater
knowledge—particularly in “complications” and
“storage conditions”—was statistically significant.
Endodontic and restorative specialists
demonstrated superior understanding compared
with those in pediatric dentistry, echoing findings
from international studies.
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Qabool et al. conducted a similar survey among
69 dentists, reporting an overall correct-response
rate of 50.7%, indicating insufficient knowledge
and the need for further training. Comparable to
our results, restorative and endodontic specialists
showed significantly higher knowledge (17).
Utneja et al. also found that 88% of restorative and
endodontic dentists expressed a strong interest in
stem-cell learning (18).

Goyal, in a study of 126 dentists in Udaipur, India,
reported that 60.3% were aware of dental stem-
cell classification and expressed a positive attitude
toward further education (19), consistent with our
finding that 84.5% of respondents desired
additional training. Similarly, Demirdizen et al.
found that although 82.1% of Turkish dentists had
heard of dental stem cells, only 11.6% considered
their knowledge sufficient, and most expressed a
strong need for education (20).

Our results also showed that 81% of respondents
had never attended a related congress or scientific
event, whereas attendance was associated with
significantly higher knowledge levels. This finding
highlights  scientific meetings as effective
platforms for enhancing professional knowledge
and competence.

The limited number of studies on dentists’
knowledge of dental stem cells may be due to the
same factors our findings revealed: insufficient
knowledge, high costs, and the need for
specialized laboratory infrastructure. Addressing
these deficiencies could foster curiosity, self-
confidence, and consequently, academic
productivity in regenerative dental research.

According to the most recent National Core Dental
Education Curriculum (DUCEP 2024), stem-cell
topics are not yet included as compulsory content.
Nevertheless, some universities—such as Gazi
University (5th-year course “Stem Cells in
Dentistry”), Ankara University, and Istanbul Aydin
University—offer optional courses on this subject
(21-24).

CONCLUSION

This study identifies a substantial gap in dental
stem cell-related knowledge levels among
Turkish dentists, particularly among those without

postgraduate education. The observed
differences in  knowledge levels across
educational background and professional

engagement highlight the need for supportive
policy frameworks to ensure the safe and
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equitable integration of dental stem cell

technologies into clinical practice.

From a policy standpoint, the establishment of
clear, transparent, and consistently implemented
legislative regulations is critical for guiding clinical
decision-making and reducing uncertainty related
to ethical and legal responsibilities. Such
regulatory clarity may contribute to improving
knowledge levels by encouraging engagement
with evidence-based applications and facilitating

Future research should examine how policy-
driven educational strategies and regulatory
guidance influence knowledge levels and clinical
readiness over time. Evaluating the impact of
harmonized legislation and policy-supported
training programs may provide valuable evidence
to inform national strategies for the responsible
advancement of dental stem cell applications.

Conflicts of interest: Authors declared no conflict
of interest.

structured educational

initiatives aligned with

national health and education policies.
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