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Abstract

Purpose: To investigate the use of surgical loupes in the clinical practice of Turkish ophthalmologists and to understand their perspectives
on the use of surgical loupes.

Methods: This descriptive study was conducted between April and May 2024 and comprised 106 ophthalmologists who completed the
survey. A link to a questionnaire, in which demographic characteristics as well as loupe usage patterns and perspectives were evaluated,
was sent to the members of the Turkish Ophthalmology Association through email, WhatsApp, and Instagram. Google Forms was used
to collect survey responses.

Results: 44.5% of participants felt loupes improve surgery, and 45% were undecided. 54.8% found loupes useful for surgical residency
training, while only 7.5% disagreed. Nonetheless, only 14% made a purchase. The loupe was mainly used in oculoplastic procedures such
as dacryocystorhinostomy (60%), nasolacrimal duct surgeries (66%), and ptosis repair (60%). The most cited benefits were as follows:
The magnification of the image (73.6%), the improved recognition of anatomical structures (66%), enhanced visual acuity (30.2%), and
improved posture and ergonomics (22.6%). The most common reasons for not purchasing a loupe were lack of need in clinical practice
(68%) and high cost-performance ratio (20.9%). While 39 (36.8%) of respondents reported no negative experiences using a loupe, the
most common issues cited were discomfort (20.8%), difficulty with adjustments (17.9%), and limited depth perception (12.3%).
Conclusion: The loupe is an auxiliary instrument known to be helpful in varying surgeries, including oculoplastic surgery. This study is
the first to explore the perspectives on the use of loupes among ophthalmologists in Turkey and to examine the advantages, limitations,
and obstacles to their use.
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oupes are surgical tools that magnify vision 2x-8x.

They consist of binocular magnifying lenses attached to
frames such as conventional safety spectacles. The use of
surgical loupes has been reported in a variety of specialties,
including dermatology, neurosurgery, cardiothoracic
surgery, otolaryngology, plastic surgery, and maxillofacial
surgery.l!-3] Ophthalmologists are reported to use surgical

loupes less frequently, as they use microscopes to provide
the higher magnifications required for certain microsurgical
procedures.[*] Despite their comparatively lower frequency
of use, surgical loupes have distinct advantages over
surgical microscopes, including enhanced flexibility,
portability, and cost-effectiveness. Moreover, surgical
loupes allow closer access to the surgical area, expanded
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orientation, and swift adjustments in the viewing angle
and position within the surgical field through head and
neck changes during surgery.[']

In studies regarding the utilization of surgical loupes in
ophthalmology, the usage rates of oculoplastic surgeons
were reported as 80.9%,! 95%, and 55%.[6! Considering
regional disparities in the purchasing power of surgical
loupes, it is expected that loupe usage rates, doctors’
priorities, and perceptions may vary. Given the scarcity
of studies on the use of surgical loupes in the field of
ophthalmology and their direct impact on ergonomics, the
present study aimed to address this gap through a national
survey. The primary goal was to investigate and elucidate
usage patterns and perceptions regarding the application
of surgical loupes among ophthalmologists in Turkey.

Materials and Methods

The questionnaire used in this study was developed drawing
upon the literature, particularly the studies by Wei and
Wul4] and Hunt et al.[3], which examined the use of surgical
loupes in ophthalmology and dermatology, respectively.
The items were contextually adapted and refined by the
authors. To assess the clarity, comprehensibility, and face
validity of the instrument, a pilot test was conducted with
15 ophthalmologists. Participants evaluated each item
individually in terms of wording, understandability, and
relevance to clinical practice. The questionnaire included
multiple-choice questions (some permitting multiple
selections) to collect demographic information and assess
patterns of surgical loupe usage, as well as Likert-type
questions using a five-point scale to evaluate participants’
awareness, perceptions, and attitudes regarding the
use of surgical loupes. No total or composite score was
calculated. As each question was reviewed separately and
no psychometric analysis was performed in this descriptive
questionnaire, further validation procedures were not
deemed necessary. Minor revisions were made based on
the feedback obtained during the pilot testing to finalize
the questionnaire (Appendix 1).

All participants provided informed consent before the
commencement of the surveys. For this study, which
was prepared in accordance with the principles of the
Declaration of Helsinki, ethical approval (decision number
54) was received from the Kayseri City Hospital Clinical
Research Ethics Committee (April 18, 2024).

This  cross-sectional  descriptive  study included
ophthalmologists  registered  with  the  Turkish
ophthalmological association (TOD) as of 2024,

representing a total population of 4,313 individuals. The
minimum required sample size was calculated using
G*Power software (version 3.1), assuming an effect size of
0.3, 80% statistical power, a margin of error of 5%, and a
confidence interval of 95%, yielding 108 participants.

Participants were selected using a simple random sampling
method from the TOD registry. Individuals without
available contact information and resident physicians
were excluded. The questionnaire prepared through
Google Forms was distributed to eligible participants
through email, WhatsApp, and Instagram. A total of 300
ophthalmology specialists were invited to participate in the
study. A reminder e-mail was dispatched to them 2 weeks
later, and 115 responses were received, giving an overall
response rate of 38.3%. Following the exclusion of nine
questionnaires deemed incomplete or invalid, a total of
106 complete responses were included in the final analysis.

Statistical Analysis

The Kolmogorov-Smirnov test was used to analyze the
distribution of variables. For group comparisons, the
Kruskal-Wallis test or the Mann-Whitney U test was used.
For categorical values, the Chi-squared test or Fisher’s
exact test was used. Descriptive statistics included mean
+ standard deviation, median, frequencies, and ratios.
A p<0.05 was considered statistically significant, and
statistical analyses were performed using the Statistical
Package for the Social Sciences for Windows version 22.0
(IBM Corp., Armonk, NY, USA).

Results

A total of 106 ophthalmologists participated in the
survey and provided valuable information evaluating
their experiences and opinions about surgical loupes. The
average age of the participants was 36.99+8.82 years, and
their experience was 8.43+8.20 years as a specialist. 57.5%
worked in academic hospitals, 19.8% in public hospitals,
16% in private hospitals, and 6.6% in private clinics
providing outpatient services. In addition, 67(63.2%) of the
ophthalmologists who completed the survey were male,
and 39 (36.8%) were female.

The questionnaire highlighted the main benefits of using
loupes. The most cited benefits were magnification of the
surgical field (73.6%), improved recognition of anatomical
structures (66%), improved visual acuity (30.2%), and
improved posture and ergonomics (22.6%) (Table 1). A
total of 44.3% of respondents felt that loupes improved
surgical performance, while 45% were undecided. In
addition, 54.8% of participants felt that loupes were useful
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for surgical training during residency, with only 7.5%
disagreeing. While most participants believed that loupes
should be provided free of charge during residency, many
were undecided about whether residents should purchase
them themselves during training (Table 2).

Despite the perceived benefits, only 14% of respondents
said they had purchased loupes. Of those who had
purchased them, a significant 73.33% stated that their

Table 1. Perspectives on loupe use

Question / Response %

Perceived benefits of loupe use

Magnification of the surgical field 73.6
Improved recognition of anatomical structures 66.0
Improved visual acuity 30.2
Better posture and ergonomics 22.6
Provides eye protection 19.8
Improved comfort while operating 16.0
No perceived benefit 5.7
Reasons for not purchasing a loupe
Perceived lack of need in clinical practice 68.0
Cost-performance concerns 209
Had no thought of its use before 18.8
Would be beneficial too infrequently 10.7
Requires long time to adjust 33
Negative experiences associated with loupe use
Had not experienced any adverse situations 36.8
Discomfort 20.8
Difficulty with adjustment 17.9
Reduced depth perception 12.3
Headache 57
Eye soreness 4.7
Fatigue 3.8
Possible contamination 2.8

purchase was made during their specialization training.
When examining the specific procedures in which loupes
were used, the following trends emerged: usage was
most common in dacryocystorhinostomy (66%), followed
by nasolacrimal duct and punctum surgery (60%), ptosis
repair (60%), trichiasis (60%), ectropion and entropion
surgery (53.3%). In addition, 53.3% of respondents
performed blepharoplasty using loupes. Of the loupe
owners, 66% revealed that they used 2.5x magnification,
indicating its popularity with users. A smaller subgroup of
20% chose 3.5x magnification. It is worth noting that none
of the respondents reported using a 4.5x magnification.
Two of the ophthalmologists (13.3%) stated that they
were unaware of the magnification of their loupe. These
results highlight the prevalence of 2.5x magnification in
surgical practice but also indicate a lack of knowledge of
the options available.

The results further revealed significant barriers to adoption.
The most common reasons for not purchasing a loupe
were a perceived lack of need in clinical practice (68%) and
concerns regarding the cost-performance ratio (20.9%). In
terms of negative experiences associated with loupe use,
39 respondents (36.8%) said they had not experienced
any adverse situations. Of those who reported problems,
discomfort was the most common (20.8%), followed by
difficulty with adjustment (17.9%) and reduced depth
perception (12.3%) (Table 1).

Discussion

Due to the rapid progress in device technology,
surgical loupes have emerged as an important tool in
contemporary surgery in different medical disciplines.[':37]
While numerous publications have examined the use of
surgical loupes across various medical fields and explored
physicians’ perspectives on their effectiveness, few studies
specifically focused on their application in ophthalmology.
[4-6] Since two studies were conducted in the USA and one
in Saudi Arabia, it was important to examine whether these

Table 2. Survey responses on the perceived benefits, impact on surgical performance, and availability of surgical loupes during

residency
Questions 1(%) 2(%) 3(%) 4(%) 5 (%)
Do you believe that loupes are beneficial for surgical training during residency 274 27.4 34.0 37 7.5
Do you think using a loupe improves surgical performance? 240 20.0 45.0 6.0 5.0
Do you think loupes should be provided free of charge during residency? 340 15.1 28,3 6.6 16.0
Do you think residents should purchase surgical loupes during their specialty training? 6.6 9.4 47.2 17.0 19.8

*Rating on a scale from 1 to 5 ( 1=Definitely 3=Undecided 5=Not at all)
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findings applied to other regions of the world. Therefore,
this study revealed the perspectives on the use of surgical
loupes among ophthalmologists in Turkey and filled an
important gap in the existing literature. We analyzed
the usage patterns, attitudes, and challenges faced by
ophthalmologists using surgical loupes, highlighting both
the practical benefits and the limitations.

Our questionnaire inquired about the main benefits of
using a loupe in surgical applications. Many respondents
emphasized that loupes increase the magnification of the
surgical field, allowing better recognition of anatomical
structures. However, a smaller number of respondents
(30.2%) reported that these magnification tools contribute
to improved visual acuity during procedures. Some
respondents (22.6%) also pointed out the advantages of
improved posture and ergonomics, indicating that loupes
may help mitigate physical strain during surgery. While
our study indicates that the contribution of loupes to
ergonomicsiscomparabletotheratesfoundinotherstudies
involving ophthalmologists, this rate may vary according
to different specialties.*®! A randomized controlled trial
among dental students showed that early use of these tools
improved posture and encouraged healthier work habits.
[8] Furthermore, one survey revealed that 89% of dental
and health students recognized the ergonomic benefits
of surgical loupes.”l Recent findings from a randomized
controlled trial have highlighted the remarkable benefits
of using loupes in various surgical procedures across
different specialties. Participants demonstrated notably
reduced head inclinations (p<0.001), a substantial
decrease in neck muscle activity (p<0.05) and lower neck
discomfort (p<0.01)."% One of the main factors behind the
perception of limited ergonomic benefits of loupes among
ophthalmologists is the unavoidable comparison with
operating microscopes. The advanced ergonomic features
and visualization capabilities of surgical microscopes may
overshadow the benefits of loupes in this specific field.
Nevertheless, despite the high prevalence of neck and back
pain reported among ophthalmologists,[''l both studies
investigating this issue found no significant association
between surgical loupe use and these complaints.[>©!

In addition, a considerable proportion of respondents
(44.5%) believed that the use of loupes improves overall
performance in surgical practice. Some respondents
(45%) were undecided about the effectiveness of these
tools, indicating that further research is needed to fully
understand the impact of loupes in real-world settings. An
experimental study showed that the use of loupes or surgical
microscopes during microsurgery significantly improves

performance and reduces complication rates. As a result,
the study concluded that these tools should be considered
essential in such procedures.[”) In arandomized prospective
study of the surgical treatment of basal cell carcinoma of
the face, the use of the loupe was shown to provide better
tumor margin assessment and histological clearance.l'Zl A
study in the field of urology has shown that application of
intraoperative magnification tools during sperm retrieval
significantly enhances the success rate of sperm extraction
in men with non-obstructive azoospermia and testicular
volumes of 10 mL or less.'3 These instruments have been
shown to reduce the likelihood of positive surgical margins
in radical prostatectomy when used at a magnification
of 43x compared to 2.5x.'%l Nevertheless, the 2.5x
magnification level continues to be the most preferred
choice among urologists.['>! Our study, along with other
studies conducted with ophthalmologists, also found
that 2.5x was the favored option.[*®! This similarity across
specialties (dental trainers, trainees,'®l and maxillofacial
surgeons!’”)) demonstrates the practicality and broad
relevance of 2.5x magnification in such surgical procedures.
Given its primary use in oculoplastic surgery as an
alternative to the operating microscope, this magnification
may be considered sufficient.

In the present study, participants reported several negative
experiences related to magnifying loupes. Discomfort was
the most frequently reported problem (20.8%), followed by
difficulty adjusting (17.9%) and reduced depth perception
(12.3%). These negative effects may explain the preference
for 2.5x magnification, as this level appears to strike a
balance between ergonomic comfort and sufficient visual
enhancement. In support of this, Du et al. ['8 reported
that stereo acuity and depth perception were reduced
when looking through a magnifying loupe or microscope,
and these effects were more pronounced with increasing
magnification. Moreover, they found that even familiarity
with magnifying equipment did not make a difference in
stereo acuity.

One striking finding from our study is that the purchase
rate of loupes was significantly lower than in previous
studies, (46 with only 14% of participants reporting that
they have made a purchase. In addition, key barriers to
adoption were identified, including a perceived lack of
need in clinical practice (68%) and concerns regarding
the cost-performance ratio (20.9%). However, only 7.5% of
respondents disagreed with the statement that the use of
loupes would be useful during residency. Various factors
could be responsible for this outcome. First, financial
limitations may influence the availability of surgical tools
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like surgical loupes and perspectives on their use. The
limited availability of operating microscopes in resource-
constrained settings is a well-documented challenge.[']
In such settings, surgical loupes are often more accessible
within the healthcare system due to their lower cost and
distinct advantages, making them a viable alternative to
operating microscopes. In contrast, in countries facing
certain socio-economic challenges, such as Turkey,
surgical microscopes are often more readily available
than surgical loupes due to a centralized purchasing
system. This disparity may result from the classification of
loupes as instruments designed for individual use and the
prioritization of formal cost-effectiveness assessments in
hospital purchasing decisions.l29 A recent study examining
the financial and logistical factors that influence loupe use
among endodontists in Turkey revealed significantly lower
usage rates compared to existing literature. The authors
suggested that this low adoption rate may be linked
to high patient volume, constraints in clinical practice,
limited resources, and costs associated with acquiring and
maintaining equipment.[2'l Second, focusing exclusively
on oculoplastic surgeons could have yielded higher rates
of reported surgical loupe usage and adoption, given their
greater dependence on these tools. However, by including
general ophthalmologists from various subspecialties, our
study provides a more comprehensive view of loupe usage
patterns in ophthalmology.

While most respondents supported providing surgical
loupes free of charge during residency, opinions were
more varied concerning requiring residents to purchase
loupes themselves. Since previous studies show that early
access to loupes increases familiarity and adoption,6°]
it is reasonable to recommend that residency programs
facilitate loupe access, either by providing them or by
offering subsidies.

A notable limitation of this study is its reliance on electronic
survey methodology. While this approach facilitates
access to a wider audience, including ophthalmologists in
different regions of Turkey and varying institutions, it also
presents some inherent challenges. A significant number
of methodological reviews have drawn attention to the
risk of bias in survey-based research when response rates
are low or when participants voluntarily participate in the
study.2223] Therefore, a major drawback is the potential
for sample bias due to the exclusion of ophthalmologists
who may not have access to or chose not to participate
in the electronic survey. This situation has the potential
to compromise the representativeness and evaluation
of the sample at the national level. Consequently, more

comprehensive studies involving a broader portion of
the ophthalmologist population in Turkey are required to
better evaluate and generalize these findings.

Conclusion

The primary strength of this study is that it focuses on the use
of loupes within a single country, which serves as a valuable
example for developing countries, an issue that has been
relatively under-researched in previous studies. These findings
reveal the varying perceptions of surgical loupes among the
ophthalmologists who participated in our survey and highlight
their potential benefits as well as barriers that hinder wider
adoption. Based on the results of this study and the evidence
from previous research, we suggest the incorporation of
surgical loupes as a useful tool for ophthalmologists to improve
surgical precision and outcomes.
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APPENDIX

Perspectives on the use of surgical loupes among ophthalmologists in Turkey:
A national survey study

Dear Ophthalmologist,

This study, titled “perspectives on the use of surgical loupes among ophthalmologists in Turkey: A national survey study”
has been designed to investigate the impact of surgical loupe use. The results obtained from your responses will make it
possible to assess the effect of surgical loupe use. For this reason, it is of great importance that you answer all questions
completely and honestly.

Thank you for completing this survey.
[J I agree to participate in the study.

1. Demographic Information
1.1. Sex

(J Female
] Male

1.2. Age:

1.3. Years of experience as a specialist:

1.4. What is the type of clinic you currently work at?

(J Academic hospital

[J Public hospital

[J Private hospital

[J Private clinics providing outpatient service

2. Surgical Loupe Use Status
2.1. s there a surgical loupe provided by your clinic that is available for shared use?

[ Yes
J No

2.2. Do you have your own surgical loupe? (If your answer is "no," please skip the remaining questions and proceed
directly to Question 1 of Section 3.)

(J Yes

J No

2.3. How many years have you been using a surgical loupe?

[J <5 years
[J 5-10 years
[J >10 years

2.4.When did you purchase your surgical loupe?

[J During their specialization training.
[J After becoming a specialist
[ Other:




2.5. What magnification ratio do you use?

J 2.5x
J 3.5x
(J 4.5x
[(J Noidea

2.6. How often do you use a surgical loupe during the surgical procedures you perform?

O Always

[J Often (approximately 75% of surgeries)

[J Sometimes (approximately 50% of surgeries
[J Rarely (approximately 25% of surgeries)

[J Never

2.7.In which surgical procedures do you use a surgical loupe? (Multiple selections allowed)
[J Chalazion surgery

[(J Ptosis repair

[J Orbital tumor excision and biopsy

[J Orbital fracture surgeries

[J Laser surgeries

[J Botox procedures

[J Enucleation, evisceration, exenteration
[J Nasolacrimal duct and punctum surgery
[J Dacryocystorhinostomy

O Trichiasis

[J Ectropion and entropion surgery

[J Orbital decompression surgeries

[J Blepharoplasty

(J Jones tube implantation

[J Other surgeries

3. Perspectives on loupe use

3.1. Which factor(s) influenced your decision not to purchase a surgical loupe? (Please do not answer this question if you
have already purchased or currently use a surgical loupe)

[J I did not feel a need for it in my own practice

(J I think it would be useful only very rarely

[J Cost-performance concerns

[J Requires long time to adjust

[J Had no thought of its use before

(J Other

3.2. Are you considering purchasing a surgical loupe? (Please do not answer this question if you have already purchased
or currently use a surgical loupe.)

(0 1 (Definitely yes)
2

(J 3 (Undecided)
4

[J 5 (Not at al)



3.3.In your opinion, what are the advantages of using a surgical loupe? (Multiple selections allowed)
[J Magpnification of the surgical field

[J Provides eye protection

[J Better posture and ergonomics

J Improved comfort while operating

J Improved patient care quality

OJ Improved recognition of anatomical structures

[J Improved visual acuity

[J No perceived benefit

(0 Other:

3.4. What negative experiences have you had with the use of a surgical loupe?
(0 Headache

(J Eye soreness

[J Fatigue

[0 Vertigo

[J Reduced depth perception

[J Discomfort

[OJ Difficulty with adjustment

[0 Possible contamination

(0 Other:
[J Had not experienced any adverse situations

3.5. Do you think using a loupe improves surgical performance? (Please rate on a scale of 1-5)
(J 1 (Definitely yes)

2

[J 3 (Undecided)

4

[J 5 (Not at all)

4, Education and Future Perspectives

4.1. Do you believe that loupes are beneficial for surgical training during residency? (Please rate on a scale of 1-5)
[J 1 (Definitely yes)

2

[0 3 (Undecided)

4

(J 5 (Not at all)

4.2. Do you think residents should purchase surgical loupes during their specialty training? (Please rate on a scale of 1-5)
[0 1 (Definitely yes)

02

[J 3 (Undecided)

4

(J 5 (Not at all)

4.3. Do you think loupes should be provided free of charge during residency? (Please rate on a scale of 1-5)
[J 1 (Definitely yes)

02

(J 3 (Undecided)

4

(J 5 (Not at all)



5. If you have any additional comments or suggestions, please share them:




