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Abstract

devices (DMDs) among academic dental practitioners.

descriptive and inferential methods.

awareness from an early stage.

Objective This study aimed to evaluate the awareness, usage frequency, and perceptions of dental magnification

Methods A cross-sectional survey was conducted at the Istanbul University Faculty of Dentistry, which targeted
academic staff, doctoral candidates, and specialization students. A total of 159 participants completed an 18-item
multiple-choice questionnaire. The data were collected via email and QR codes and statistically analyzed via

Results The results revealed increasing awareness and usage of DMDs, with ergonomic benefits and improved
treatment precision being the most commonly cited advantages. Despite these benefits, barriers such as cost and
concerns over device dependency have limited broader adoption. The participants indicated that magnification was
particularly valuable in endodontics and restorative procedures.

Conclusion The findings emphasize the growing recognition of DMDs in academic dental practice and highlight the
need to incorporate magnification training into dental education curricula to enhance clinical skills and ergonomic

Keywords Dental magnification devices, Dental education, Dental loupes, Ergonomics, Cross-sectional survey

Introduction

Magnification devices found their place in the medical
field in the late 19th century and gradually became inte-
gral to dental practice. The first microscope specifically
designed for dentistry was developed by Apotheker and
Jako in 1978, marking the start of magnification use in
modern dental care [1].
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Today, magnification tools such as dental loupes and
microscopes are widely used across clinical dentistry
[2-4]. Loupes typically provide magnification in the
range of 2.5x—6.5x, whereas microscopes allow higher
levels, often up to 40x, particularly in procedures requir-
ing extreme precision [3, 5]. Their main benefits include
improved visualization, compensation for near-vision
deficiencies, and the promotion of proper posture, which
helps prevent musculoskeletal disorders commonly asso-
ciated with dentistry [6]. Loupe systems are commonly
classified as flip-up or through-the-lens (TTL), with fur-
ther subdivisions such as Galilean or prismatic designs.
Each type offers distinct ergonomic and optical proper-
ties, making them suitable for different clinical and edu-
cational settings [6, 7]. Microscope systems, while less
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common due to cost and learning curve, provide the
highest magnification and depth of field [4].

Previous studies in different countries have examined
the prevalence, benefits, and barriers of dental magnifi-
cation devices. For example, Farook et al. reported cost-
related challenges among trainers and trainees in the UK,
Eichenberger et al. emphasized the importance of early
adoption of optical aids to compensate for visual defi-
ciencies in their Swiss study, while Penmetsa et al. high-
lighted affordability as a major barrier in India [3, 4, 8].
Similarly, Ferreira et al. demonstrated high usage rates
of magnification tools among endodontists in Brazil [9].
Despite this growing body of international research, there
remains a significant gap in understanding the adoption
and perception of these devices within the Turkish dental
academic community, leaving a notable absence of com-
prehensive data from Turkish dental institutions.

This study therefore aims to address these gaps by
investigating the usage patterns, perceived benefits, and
barriers of magnification devices among specialists, doc-
toral students, and faculty members at Istanbul Univer-
sity, one of Turkey’s largest dental faculties. The findings
will not only contribute to the international literature on
dental ergonomics but also provide valuable insights for
curriculum development and institutional policy regard-
ing magnification technology in dental education.

Materials and methods

This survey study was conducted with the approval of
the Clinical Research Ethics Committee of the Faculty of
Dentistry at Istanbul University (2023/52 REV-1). This
cross-sectional study was conducted and reported in
accordance with the STROBE (Strengthening the Report-
ing of Observational Studies in Epidemiology) guidelines
for observational studies. A completed STROBE check-
list has been included as a supplementary file to ensure
transparent and comprehensive reporting of the study
methodology and findings. The study included students
pursuing specialization or doctoral degrees and fac-
ulty staff at the Faculty of Dentistry, Istanbul University.
Undergraduate dental students were excluded from the
study.

The survey was distributed to a target population of
204 participants via email through the faculty secre-
tariat. Additionally, a QR code linked to the survey was
shared directly with accessible participants to facilitate
online completion. Out of 204 potential participants, 159
completed the survey, yielding a response rate of 77.9%
(159/204). Individuals who could not be reached, did not
respond, or failed to complete the survey were excluded
from the analysis. No imputation methods were used for
missing data.

The survey consisting of 18 multiple-choice questions
was developed through a systematic process. The initial
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questionnaire items were adapted from previously pub-
lished studies, particularly those by Farook et al. and
Aboalshamat et al, which had established reliability in
assessing dental magnification device usage [3, 10]. The
questionnaire was then modified with additional items
specific to our research objectives. To ensure content
validity, the draft questionnaire was reviewed by two
experienced faculty members in Restorative Dentistry
who assessed the relevance, clarity, and comprehensive-
ness of the items. Based on their feedback, necessary
modifications were made to improve the questionnaire’s
face and content validity.

Following expert review, a pilot test was conducted
with 15 participants (including 5 doctoral students, 5
specialization students, and 5 faculty members) who
were not included in the final study sample. The pilot
test aimed to assess the clarity of questions, identify any
ambiguities, and evaluate the time required to complete
the survey. Feedback from the pilot test indicated that all
questions were clearly understood, and no further modi-
fications were necessary. The average completion time
was approximately 5-7 min.

The final questionnaire included items on demographic
information, previous experience with magnification
devices, frequency of use, types of devices used, sources
of information about magnification devices, perceived
barriers to use, advantages and disadvantages, and appli-
cation in various dental specialties. Responses were col-
lected via an online platform, recorded, and subsequently
analyzed statistically.

The sample size for this study was calculated via the
G*Power 3.1.7 statistical analysis program. The study’s
power was expressed as 1-f8 (where {3 represents the
probability of a Type II error). On the basis of the effect
size (d) of 0.3976437 derived from the study by Farook
et al. [3], a minimum of 145 participants was required to
achieve 95% power at an a level of 0.05.

Simple descriptive statistics, including frequency and
percentage values, were used to represent significant dif-
ferences between categorical variables. The chi-square
test was applied to analyze relationships among categori-
cal data, with a significance level set at p <0.05.

Results

In study, the data were collected via a survey method and
distributed to a target population of 204 participants.
The study employed convenience sampling to recruit
participants including students and academic staff from
the Faculty of Dentistry at Istanbul University. This non-
probability sampling technique was selected due to its
practicality in accessing the target population of dental
professionals and students within the institutional set-
ting. However, individuals who could not be reached,
did not respond, or failed to complete the survey were
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excluded from the analysis. No imputation methods were
used for missing data. With a response rate of 77.9%, a
total of 159 participants, including specialization and
doctoral students as well as academic staff, were included
in the study. This sample size exceeded the minimum
required sample of 145 participants as determined by our
power analysis, ensuring adequate statistical power for
the study.Among the participants, 65 were male (40.9%),
and 94 were female (59.1%). The demographic data of the
participants are presented in Table 1.

The majority of participants were between 25 and 34
years of age, and more than half had less than five years
of professional experience. Doctoral students and spe-
cialization students constituted the largest subgroups,
reflecting the academic setting of the study.

Overall, approximately half of the respondents reported
having used dental loupes, though only a minority used
them consistently. Loupes were more common than
microscopes, with Galilean loupes preferred over pris-
matic types. Most participants learned about magnifica-
tion devices through colleagues or peers, indicating high
general awareness.

Cost emerged as the most significant barrier to owner-
ship, with more than four-fifths of participants citing it
as the primary limitation. Other disadvantages included
concerns about dependence, though ergonomic benefits
and improved treatment quality were widely acknowl-
edged. Endodontics and restorative dentistry were iden-
tified as the specialties where magnification was most
useful.

Despite strong awareness and positive attitudes toward
magnification, device ownership remained relatively low.

Table 1 Demographic data of survey participants

Demographic Data n %
Female 94 59.1%
Gender Distribution Male 65  40.9%
Total 159 100%
Age Range 18-24 26 164%
25-34 87  54.7%
35-44 17 10.7%
45-54 13 82%
55-64 14 88%
>65 2 1.3%
Academic Title Professor 10 63%
Associate Professor 18 11.3%
Assistant Professor (Dr.) 15 9.4%
Specialization Student 42 264%
Doctoral (PhD) Student 66 41.5%
Other 8 5%
Years of Professional Experience  Less than 5 years 83  522%
5-10 years 31 195%
10-15 years 13 82%
More than 15 years 32 20.1%
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While many participants believed that magnification
could improve treatment quality, opinions were divided
on whether it increased or reduced procedure time.

Regarding perceived benefit by specialty, respondents
most frequently identified endodontics (%83,6) and
restorative dentistry as the primary areas where magnifi-
cation is most useful, with oral and maxillofacial surgery
cited next; prosthodontics and periodontology received
moderate endorsement, whereas pediatric dentistry, oral
diagnosis and radiology, and orthodontics were less fre-
quently named, and only a very small minority consid-
ered magnification unimportant in any specialty.

Detailed distributions of responses for each survey
item are presented in Table 2.

The inferential statistical analysis revealed significant
associations between demographic characteristics and
magnification device usage. Usage differed significantly
by gender (p = 0.025), with males reporting higher ever-
use than females. Professional experience was also sig-
nificantly associated with adoption (p = 0.023), with
mid-to-late career dentists—particularly those with
10-15 years in practice—reporting greater use than
early-career colleagues. Adoption varied significantly by
age (p = 0.022), with higher uptake among dentists aged
35-44 and 45-54 relative to younger cohorts. In con-
trast, academic title did not reach statistical significance
for either binary use (p = 0.084) or usage frequency (p =
0.077). Perceptions that magnification improves treat-
ment quality differed significantly by experience (p =
0.016), with more experienced dentists more likely to
endorse this benefit. Chi-square test statistics examining
associations between demographic characteristics and
magnification device usage patterns and perceptions are
summarized in Table 3.

Discussion

In dentistry, manual dexterity and visual acuity are criti-
cal for success. Magnification devices are tools utilized in
dental practice, which require precise visual capabilities
for working on teeth and soft tissues. These devices facili-
tate a transition from the conventional macro dentistry
approach to a more precise micro dentistry methodol-
ogy [11]. Today, dentists can choose from a wide range
of magnification systems, including simple single-lens
telescopic magnifiers, compound prismatic telescopic
lenses, and various surgical microscopes [12]. This study
achieved a 77.9% response rate among 159 participants
(65 male, 94 female), with gender distribution closely
matching Istanbul University Faculty of Dentistry’s 2023
admission ratios (59.8% female, 40.2% male).

The majority of participants in this study were doctoral
students, who demonstrated a positive level of aware-
ness regarding magnification devices. This reflects the
tendency of doctoral students to engage more actively
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Table 2 Survey questions and detailed data of answers
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Survey Questions n %
Have you ever used a magnification device before? Yes 78 49.1 %
No 81 50.9 %
(Single Response)
What is the frequency of your use of digital magnifi- ~ Always 5 3.1%
cation devices? Usually 21 132 9%
Rarely 25 15.7 %
Tried it for experimental purposes 48 30.2%
Never used 60 37.7%
(Single Response)
Which types of magnification devices have you used? Galilean Loupe (2.5%-3.5x) 56 352%
Combined Magnifier 14 88 %
Prismatic Loupe (1.5x-6x) 40 252 %
Surgical Operating Microscope (40x) 19 11.9 %
I have not used any of them 69 42.8 %
(Multiple Response)
From which sources have you obtained information ~ From textbooks 52 327 %
about magnification devices? From colleagues or friends 101 63.5%
From hands-on training 53 333%
From social media 60 37.7 %
From academic articles 48 30.2%
I'have no knowledge about loupes 22 13.8%
(Multiple Response)
What are the barriers to the use of magnification Cost 133 83.6 %
devices? Better performance without magnification 9 56%
Magnification devices make no difference in clinical outcomes 4 25%
I do not trust digital magnification devices 4 25%
I do not use them due to health issues 10 6.2%
Other 20 126 %
(Multiple Response)
What are the perceived advantages of using digital Visual comfort 128 80.5 %
magnification devices? Improved treatment quality 95 59.7 %
Time efficiency 50 314 %
Reduction in muscle pain 69 434 %
None of the above 6 37%
Other 10 6.3 %
(Multiple Response)
What are the perceived disadvantages of using digital Difficulties in visual measurement 53 333%
magnification devices? Neck and shoulder pain 28 176 %
No disadvantages of dental magnification devices 16 10 %
Lower back pain 19 11.9 %
Becoming dependent on the device 93 585 %
Pain in hands and wrists 19 12%
Other 18 11.3%
(Multiple Response)
In which dental specialties do you believe digital Not important in any specialty 2 13%
magnification devices are most beneficial? Orthodontics 6 3.8%
Oral Diagnosis and Radiology 9 57%
Oral and Maxillofacial Surgery 66 41.5%
Restorative Dentistry 102 64.2 %
Endodontics 133 83.6 %
Prosthodontics 46 289 %
Periodontology 42 264 %
Pedodontics 20 126 %
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Table 2 (continued)
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Survey Questions n %
(Multiple Response)
Do you follow innovations in digital dentistry? Yes 124 78 %
No 8 5%
Undecided 27 17 %
(Single Response)

Do you believe that magnification devices such as Yes 139 874 %
dental loupes and microscopes facilitate restorative No 5 31%
dental procedures and enhance treatment quality? Undecided 15 94 %
(Single Response)

Do you think the use of digital magnification devices  Yes 68 42.8 %
increases the duration of dental procedures? No 53 3339

Undecided 38 239%
(Single Response)
What is your reason for purchasing a digital magnifi- | considered it necessary for treatment 28 17.8 %
cation device? It was recommended to me 18 11.5%
I tried it and liked it 27 17.2 %
Ergonomics 24 153 %
I do not own the device 106 67.5%
To improve the quality of my work 1 0.6 %
(Multiple Response)

What is your reason for not purchasing a digital I do not consider it necessary for treatment 18 11.5%
magnification device? [ find the prices too high 92 59 %

I do not find it aesthetic or practical 2.6 %

I tried it and did not like it 38%

I have purchased and own the device 37 237 %

Other 16 10.3 %
(Multiple Response)

Do you believe that technological devices facilitate Yes 148 93.1 %
dental procedures? No 1 0.6 %

Undecided 10 6.3%

(Single Response)

Table 3 Chi-square analyses of associations between categorical

variables

Variable Outcome measure X df p
value

Gender Ever-use of magnification 501 1 0.025

Professional experi- Ever-use of magnification 955 3 0.023

ence (years)

Age group Ever-use of magnification  13.19 5  0.022

Academic title Ever-use of magnification 970 5  0.084

Academic title Frequency of magnifica- 2959 20 0.077

tion use
Professional experi- Perception that magnifica- 1026 3 0.016

ence (years) tion improves treatment
quality

A two-sided p value < 0.05 was considered statistically significant

in academic research and scientific studies, showing a
greater willingness to participate in such endeavors. Sim-
ilarly, Karl et al. highlighted the increasing use of digital
magnification devices in dentistry. Their study empha-
sized that digital magnification tools could play a pivotal

role in the education and practical training of young clin-
ical dentists [13].

Nearly half of the participants reported prior use of
dental loupes, indicating their widespread preference
as tools in dental practice. However, the proportion of
nonusers is also noteworthy, suggesting that some den-
tists have yet to adopt this technology or may prefer
alternative tools. Braga et al. emphasized the significant
role of dental loupes in dental practice, highlighting that
their use during preparation exercises on models led to
improved outcomes among dental students [14]. Simi-
larly, Ferreira et al., in their study involving 279 endo-
dontists in Brazil, reported a 67.3% usage rate of dental
microscopes and loupes in dental practice [9]. Con-
versely, Topkara et al. reported that only 14.2% of prac-
titioners used magnification devices during endodontic
treatment, which is a notably lower rate. This disparity
may be attributed to regional and economic factors [15].

The widespread use of dental loupes can be attrib-
uted to several factors, such as ergonomic benefits and
enhanced visual accuracy during surgical procedures.
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Brown et al, in their study on the advantages of dental
loupes, specifically emphasized their ergonomic benefits
and the ease they provide in surgical applications [16].
However, the high proportion of nonusers suggests that
dental loupes may not suit certain clinical or personal
preferences or that specific barriers may hinder their use.
Low et al. identified challenges such as difficulty adapt-
ing to a new working style, the high cost of magnification
devices and their accessories, additional infection control
requirements, and potential risks of injury from sharp
instruments during procedures as reasons why dentists
might avoid using magnification systems [17]. A recent
study also emphasizes that high cost and lack of training
are the major factors limit the usage of dental magnifiy-
ing devices [18]. These findings underscore the need to
promote the adoption of dental loupes and encourage
nonusers to benefit from this technology.

Colleagues and peers were identified as the primary
source of information on magnification devices, which
reflects the strong role of professional networks in shap-
ing clinical decisions. This reliance on interpersonal
exchange is consistent with previous studies, such as
Eichenberger et al, who noted that recommendations
from colleagues were more influential than other factors
in purchase decisions [4]. Social media and other chan-
nels played a secondary but still notable role, suggesting
that multiple sources contribute to awareness. The high
overall level of knowledge about loupes in our sample
likely reflects both these diverse information pathways
and the increasing visibility of magnification in dental
training and practice.

A small but notable proportion of respondents indi-
cated no knowledge of digital magnification devices.
This highlights a gap in exposure that is particularly con-
cerning within an academic setting, where future prac-
titioners are being trained. The absence of awareness
underscores the importance of integrating magnifica-
tion topics into undergraduate curricula, ensuring that
all students—regardless of their specialization or level of
training—receive early and consistent education on the
clinical and ergonomic benefits of these tools. The incor-
poration of such topics into dental education could help
future practitioners understand and utilize these technol-
ogies effectively.

In the survey, a considerable number of participants
indicated that they had never used digital magnifica-
tion devices, reflecting limited exposure despite their
recognized benefits. Cost was reported as the most sig-
nificant barrier to the adoption of magnification devices,
with over four-fifths of participants citing financial con-
straints. This finding is in line with previous research
highlighting the economic burden of purchasing loupes.
For example, Penmetsa et al. reported that high expense
was a key limiting factor for practitioners in Andhra
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Pradesh, India, while Farook et al. found that cost
remained a considerable challenge for dental trainers and
trainees in the UK [3, 8]. As in these contexts, our results
emphasize that affordability is a critical determinant
of loupe adoption. However, the financial constraints
observed in our study are particularly specific to Istanbul
University, where both students and faculty face addi-
tional limitations related to local income levels and the
relatively high cost of imported devices. Addressing this
challenge may require institutional interventions, such as
bulk procurement, subsidies, or providing shared access
to magnification devices during training, thereby reduc-
ing the individual financial burden and ensuring early
exposure to their ergonomic and clinical benefits.

In line with the findings of Alhazzazi et al., the majority
of participants in our study reported that the use of mag-
nification devices improved treatment quality, providing
an additional advantage in clinical practice [19]. The ease
of using magnification devices depends on the chosen
system. Among the participants, Galilean loupes were
preferred by 35.2%, surpassing the use of surgical micro-
scopes. This preference may stem from their lightweight
design and ease of use, particularly at the introductory
stage. Jain et al. similarly recommended lightweight and
user-friendly magnification devices for initial use [20].

Most participants used 2.5x—3.5x magnifying Galilean
loupes and 1.5x—6x magnifying prismatic loupes for rou-
tine dental procedures, whereas surgical microscopes
with up to 40x magnification were employed for surgical
procedures. Consistent with the findings of Christensen,
magnification devices play a significant role in dental
practices, providing valuable guidance in determining
appropriate levels of magnification [7].

The participants generally reported that magnifica-
tion devices are beneficial because of improvements in
treatment quality and the resulting time savings during
procedures. Similarly, research has demonstrated that
enhanced treatment quality, combined with the use of
microsurgical instruments to minimize tissue trauma,
significantly accelerates healing processes [21].

While few participants believed that digital magnifica-
tion devices have no disadvantages, the most frequently
cited concern among those who noted drawbacks was
the risk of dependency (58.5%). This finding requires
nuanced interpretation, as it may reflect either negative
perception or positive adaptation to higher clinical stan-
dards. From one perspective, this concern could indicate
apprehension about losing fundamental clinical skills or
becoming overly reliant on technology [17].

However, from an ergonomic standpoint, this ‘depen-
dency’ may actually represent beneficial adaptation to
improved working conditions and enhanced visual acuity
standards. Ergonomics is one of the most critical princi-
ples in dental practice, and research in dental ergonomics
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consistently demonstrates that practitioners who use
magnification devices develop superior postural habits
and experience reduced musculoskeletal strain [22, 23].
Hong et al. (2024) demonstrated that microscope use
significantly reduced muscle workload in the neck and
shoulder muscles during crown preparation procedures
while Costa et al. confirmed their role in lowering the risk
of musculoskeletal disorders [24, 25]. Hayes et al. (2016)
conducted a comprehensive study on the effect of loupes
on neck pain and disability among dental hygienists, find-
ing that while no statistically significant differences were
detected, wearing loupes appeared to have both positive
and negative outcomes with regards to physical well-
being, suggesting the need for further long-term stud-
ies [26]. Valachi and Valachi (2003) demonstrated that
magnification use promotes better neck positioning and
reduces the risk of cervical spine disorders, suggesting
that practitioners who feel uncomfortable working with-
out these devices may have developed healthier working
patterns [27]. The ergonomics literature supports the
view that consistent magnification use leads to improved
clinical outcomes and reduced operator fatigue [28].
These findings support our results, in which participants
widely acknowledged ergonomic benefits as one of the
key advantages of magnification devices. In this context,
reluctance to work without magnification may indicate
positive ergonomic conditioning rather than problematic
dependency.

Furthermore, the concept of ‘dependency’ in magnifi-
cation use parallels the adoption of other essential clini-
cal tools. Just as practitioners become ‘dependent’ on
proper lighting or high-quality instruments, reliance
on magnification may represent professional evolution
toward higher precision standards rather than a limita-
tion [6]. This interpretation is particularly relevant in our
sample, where financial constraints often restrict device
access - the fear of dependency may be heightened by
concerns about inconsistent availability rather than the
technology itself. Therefore, what participants perceive as
‘dependency’ may actually reflect the natural progression
toward evidence-based ergonomic practices. This finding
suggests that educational interventions should reframe
magnification use as professional advancement rather
than technological dependence, emphasizing the long-
term benefits for both practitioner health and patient
care quality.

The majority of participants agreed, in line with pre-
vious studies, that dental magnifiers are most critical in
endodontic and restorative treatments. These findings
suggest that participants considered magnification par-
ticularly important in fields where fine detail, precision,
and enhanced visibility are critical to clinical success. By
contrast, specialties such as pedodontics and orthodon-
tics were less frequently associated with magnification,
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reflecting the differing visual and technical demands of
these disciplines. Penmetsa and Mani similarly reported
that the use of dental loupes in restorative and endodon-
tic treatments enhances treatment success [8]. A large
proportion of participants (80%) shared the view that
dental loupes improve visual comfort, enhance precision,
and increase treatment quality, which aligns with find-
ings from other studies. De Oliveira et al. (2024) found
that improved restorative preparation performance
in 66.6% of cases compared to unaided vision, though
higher magnifications showed no additional benefits over
lower ones [29]. Similarly, Chourasia et al. (2024) com-
pared unaided vision, 3x loupes, and 7.5x microscope
for direct composite restorations, finding microscope
use significantly reduced adjacent sound enamel scratch-
ing (p = 0.022) [30]. A multi-centered study conducted
by Alzar et al. demonstrated that a significant propor-
tion of participants acknowledged the positive impact of
dental magnification on treatment prognosis and proce-
dural quality, particularly in operative and endodontic
treatments [31]. These findings support the routine use
of magnification devices in restorative dentistry, particu-
larly for tissue preservation during precise procedures.
However, in other studies some certain limitations were
also noted, such as challenges during the adaptation
period, the additional weight of the magnification system,
difficulties in patient positioning, and potential nausea or
vertigo triggered by eye movements between magnified
and unmagnified visual fields [32-34].

The role of technological devices in simplifying den-
tal procedures is undeniable. A significant majority of
participants agreed that technological advancements
facilitate clinical workflows. In many countries today,
postgraduate programs are designed around new tools
and techniques. As reflected in the findings of this study,
magnification devices such as dental loupes and micro-
scopes not only provide convenience to practitioners but
also enhance the quality of dental treatments.

The frequency of digital magnification device usage in
dentistry has been widely debated in the literature, with
numerous studies addressing this topic. A review of these
articles further deepens the discussion on the adoption
of digital magnification devices in dental practice. The
advantages and disadvantages of these devices should
be assessed in alignment with the individual needs and
practice styles of each practitioner.

Given these factors, it is reasonable to predict a grow-
ing trend in the use of digital magnification devices in
dental practice, with their adoption becoming even more
widespread in the future.

A notable strength of this study is its relatively high
response rate (77.9%), which reduces the risk of non-
response bias and increases the reliability of the find-
ings. In addition, the sample included a wide range of
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academic positions, from doctoral students and special-
ization students to professors and associate professors.
This diversity provides valuable insight into how magni-
fication devices are perceived and used across different
levels of professional experience and academic seniority.
The study also addresses an underexplored population in
Turkey, thereby contributing original data to the interna-
tional literature on dental ergonomics and magnification
use.

Unlike previous surveys that primarily documented
usage patterns, our findings reveal a nuanced paradox
specific to academic dental settings in developing econ-
omies. The high awareness (>85%) combined with low
consistent usage (<20%) suggests that barriers are not
rooted in knowledge deficits but rather in institutional
and economic constraints. This awareness-ownership
paradox represents a novel finding that challenges the
assumption that education alone drives technology adop-
tion in dental practice. These findings have important
implications for dental education and policy. Early inte-
gration of magnification devices into undergraduate and
postgraduate curricula could help normalize their use
and foster ergonomic habits at the beginning of clinical
training. Furthermore, institutional strategies—such as
providing shared access in teaching clinics, offering sub-
sidies, or negotiating bulk procurement—may reduce
the financial burden on individuals and promote wider
adoption. Despite high awareness, device ownership and
regular use remained low, indicating an “awareness—own-
ership paradox” driven by structural barriers (cost and
access) and underscoring the need for institutional pro-
curement and training policies to resolve this paradox.

A limitation of this study is that the sample was
restricted to a single institution, Istanbul University, and
included a relatively modest number of participants.
While the response rate was high, these factors limit the
external validity of the findings. Therefore, the results
should be interpreted with caution and may not be gen-
eralizable to all dental schools or practitioners across
Turkey or internationally.

Conclusion
This survey identified a clear discrepancy between aware-
ness and ownership of digital magnification devices
among dental practitioners at Istanbul University.
Although the majority of participants demonstrated
strong knowledge of loupes and microscopes, only a
minority owned or consistently used them. The princi-
pal barrier to adoption was cost, reflecting both the local
economic context and limited institutional support.
Unlike previous surveys that primarily reported on
prevalence or user attitudes, this study highlights a con-
text-specific paradox: high awareness combined with low
ownership. This nuance emphasizes that barriers are not
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rooted in lack of knowledge but rather in economic and
institutional constraints, suggesting that solutions must
extend beyond individual decision-making.

These findings have important implications for dental
education and policy. Early integration of magnification
devices into undergraduate and postgraduate curricula
could help normalize their use and foster ergonomic
habits at the beginning of clinical training. Furthermore,
institutional strategies—such as providing shared access
in teaching clinics, offering subsidies, or negotiating bulk
procurement—may reduce the financial burden on indi-
viduals and promote wider adoption. Addressing these
gaps will not only increase accessibility but also ensure
that future dentists benefit from the visual and ergo-
nomic advantages of magnification in daily practice.

Given the single-institution design and limited sample
size, these findings should be interpreted with caution
and validated through larger, multi-center studies that
could further explore this awareness-ownership paradox
in different economic and institutional contexts in the
future.
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