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ABSTRACT

Purpose: To assess musculoskeletal symptoms, identify the most affected body areas, and investigate
factors associated with the development of musculoskeletal disorders among ophthalmologists
in Brazil. Methods: A survey was conducted using an online questionnaire and snowball sampling.
Statistical analyses were performed using Jamovi version 2.3.28, and graphs were generated using
RStudio version 2023.06.2 + 561. Results: A total of 233 participants (42 ophthalmology residents and
191 ophthalmologists) were included, with a mean age of 40.4 years (standard deviation 11.3; range
25-73 years). Musculoskeletal symptoms were reported by 83% of participants. The cervical region
(57.1%), upper back (54.5%), and lumbar region (53.6%) were the most frequently reported sites of
pain. A high body mass index was identified in 54.9% of the sample, and 50.2% of participants reported
using painkillers in the previous year for musculoskeletal symptoms. The mean duration of professional
activity in ophthalmology was 13.5 years, and the mean weekly workload was 39 hours. A significant
association was observed between weekly workload and the presence of musculoskeletal disorders
(p=0.045). Conclusion: This study demonstrated a high prevalence of musculoskeletal disorders among
ophthalmologists in Brazil, particularly involving the cervical, lumbar, and upper back regions, consistent
with findings reported in international studies. Important contributing factors include long working
hours, ahigh patient volume, and repetitive orawkward postures during examinations and procedures.
Preventive strategies and improvements in working conditions are needed to protect the health and

well-being of ophthalmologists.

KEYWORDS: Musculoskeletal Diseases/epidemiology; Back pain; Lumbar Vertebrae; Occupational
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INTRODUCTION

Musculoskeletal disorders (MSDs) are preventable
conditionsthataffectthemuscles,bones, tendons, ligaments,
nerves, and other tissues responsible for supporting and
moving the body(?. They are associated with repetitive
movements, sustained or awkward posture, vibrations, or
excessive forces and are characterized by pain, inflammation,
injury, and tissue degeneration. MSDs can affect different
regions of the body, including the neck, back, shoulders,
arms, hands, hips, knees, and feet(?.

MSDs are common among healthcare professionals,
particularly those who perform interventional and/or
surgical procedures in their clinical practice®®. They are
also associated with long surgical shifts or a high number
of consultations and may negatively affect the quality of
life of healthcare professionals®”. Consequently, poor
musculoskeletal health may impair work capacity, potentially
leading to reduced productivity and a decline in the quality of
patient care®. Conversely, practices such as regular physical
exercise, maintaining body weight within a healthy body
mass index (BMI) range, and adopting ergonomic measures
may act as protective factors against these symptoms®.

Ophthalmologists are routinely exposed to working
postures that may compromise musculoskeletal health.
Activities such as slit-lamp examinations, surgical and
nonsurgical procedures, retinal mapping using binocular
indirect ophthalmoscopy, and the frequent need to record
and review information on a computer require repetitive
movements, fine motor control, and sustained visual
concentration and are often associated with inadequate
postures maintained for prolonged periods“®.

It is concerning that only 46% of ophthalmologists
are aware of proper ergonomic practices®. This finding
highlights the need for specific training during residency
and throughout professional practice to prevent the
development of MSDs, promote the adoption of appropriate
postures, and support a healthier and more sustainable work
environment.

Studies conducted in India and the United States have
shown that most ophthalmologists experience MSDs,
particularly pain in the lumbar region and upper back. These
studies also reported mild to moderate activity limitations
associated with these symptoms®9. However, to date, no
studies have specifically investigated the occurrence of
MSDs among ophthalmologists in Brazil. Therefore, the
present study aimed to investigate the prevalence of MSDs
among Brazilian ophthalmologists and to identify the most
affected body regions and potential factors associated with
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the development of this condition among ophthalmologists
and ophthalmology residents in Brazil.

METHODS

This study met all ethical requirements for research and
was approved by the Altino Ventura Foundation Research
Ethics Committee (Institutional Review Board approval
number: 6.631.825).

A survey was conducted among professionals in the
field of ophthalmology, including ophthalmologists and
ophthalmology residents with at least 1 year of experience in
the field. First-year ophthalmology residents were excluded
to avoid potential bias related to limited occupational
exposure.

This survey was developed by the researchers based on
a literature review and remote discussions to determine the
most appropriate questions. All experts agreed that the final
version of the questionnaire was clear and unambiguous.
The survey comprised questions organized into four
sections addressing sociodemographic characteristics,
working conditions, self-care practices, and musculoskeletal
symptoms. To identify musculoskeletal symptoms, an
adapted version of the Nordic Musculoskeletal Questionnaire
(NMQ), previously validated in Brazil, was used(. The
questionnaire is widely employed to assess musculoskeletal
discomfort, segmenting the body into nine anatomical
regions: neck, shoulders, upper back, elbows, wrists/hands,
lower back, hips/thighs, knees, and ankles/feet.l*]

The survey was distributed to potential participants via
WhatsApp™, accompanied by a cover letter and a link to
access the survey on Google Forms™ (Google LLC, Mountain
View, California, USA). A snowball sampling strategy was
adopted®™, in which participants were encouraged to share
the questionnaire link with other potential respondents,
thereby expanding the network of participants.

All participants provided informed consent electronically
through the Google Forms™ platform. Each respondent
could complete the survey only once. Participation was
voluntary, anonymous, and without financial compensation.
The collected data were stored electronically in a password-
protected system to ensure confidentiality. The data
collection period lasted 4 months. Participants who did not
complete the questionnaire correctly were excluded from
the analysis.

Qualitative variables were described using absolute
and relative frequencies, while quantitative variables were
summarized using means, standard deviations, and minimum
and maximum values. Inferential analyses of associations
between two qualitative variables were conducted using



cross-tabulations of absolute and relative frequencies,
followed by the chi-squared test for independence. A
significance level of 5% was adopted for all tests. Analyses
were performed using Jamovi version 2.3.28, and graphs
were generated using RStudio version 2023.06.2 + 561.

The statistical analysis was conducted in two stages. First,
a univariate analysis was performed to compare sex, BMI,
medical training, and exercise practice with the presence of
musculoskeletal symptoms according to the affected body
region. In this stage, BMI was analyzed categorically (<25
and 225 kg/m?).

Quantitative variables, specifically age and working
hours, were not included in the univariate analysis; instead,
they were incorporated directly into a multiple logistic
regression model along with the other explanatory variables.
The model considered the presence of any MSD as the
dependentvariable, with sociodemographicand professional
characteristics as independent variables. Analyses were
performed using Jamovi version 2.3.28, and graphs were
generated using RStudio version 2023.06.2 + 561.

RESULTS

The study included 233 participants from all regions of
Brazil, with the majority from the Northeast (n=115, 49.3%)
and Southeast (n=89, 38.2%) regions. Among respondents,
82% (n=191) were trained ophthalmologists, and 18% (n=42)
were second-or third-yearresidents. The sample consisted
predominantly of female participants (n=151, 64.8%), and
the mean age was 40.4 + 11.3 years (range 25-73 years)
(Table 1). No participants were excluded due to incomplete
or improperly completed questionnaires.

Professional qualifications and practice characteristics of ophthalmology

(n=233).

Variable

Ophthalmology practice time (years) 13.5 + 11.7 (1-46)

(mean+SD; min.-max.)

Average weekly working hours (mean+SD; min.-max.) 39 +15(4-72)

Number of weekly surgeries (mean=SD; min.-max.) 6.23 +11.2 (0-100)

Do you perform surgical procedures? n (%) 233 (100)
Yes 199 (85.4)
No 34 (14.6)

In which surgical subareas do you work? n (%) 233 (100)
Cataract 123 (52.8)
Cornea 44 (18.9)
Retina 38(16.3)
Refractive 38(16.3)
Strabismus 34 (14.6)
Ocular plastics and orbits 32(13.7)
Glaucoma 27 (11.6)
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Most participants (n=128, 54.9%) had a BMI of 25 or
higher, and 72.5% (n=169) reported engaging in regular
exercise at least three times per week. The use of painkillers
for musculoskeletal pain in the previous year was reported
by 50.2% (n=117) of participants, and 38.2% (n=89) indicated
that these symptoms affected their daily activities. Almost
56% (n=130) of participants reported dissatisfaction with
workplace ergonomics.

The mean duration of professional practice in
ophthalmology was 13.5 + 11.7 years (range 1-46 years),
and the mean weekly workload was 39.0+15 hours (range
4-72 hours). Among participants, 85.4% (n=199) performed
surgical procedures, with the majority (52.8%, n=123)
performing cataract surgery (Table 1). The mean number of
weekly surgeries performed was 6.2 + 11.2 (range 0-100).

The prevalence of musculoskeletal symptoms in at least
one body region was 82.4% (n=192), with the most frequently
affected regions being the neck/trapezius (57.1%), upper back
(54.5%), and lower back (53.6%) (Figure 1A and 1B).

The prevalence of musculoskeletal pain among
participants varied according to characteristics such as sex,
BMI, and physical exercise. Women reported more neck
and trapezius pain (61.6%, n=93) than men (48.8%, n=40),
although the difference was not statistically significant
(p=0.059). No significant associations were observed
between MSDs and BMI (p=0.803) or physical exercise
(p=0.862) (Figures 2A-2C).

Ankleandfootpainwasmorecommonamongparticipants
with a BMI below 25 (27.6%, n=29) compared with those with
a BMI of 25 or higher (11.7%, n=15), and this difference was
statistically significant (p=0.002) (Figure 2B).

Pain in the ankles/feet and hips/thighs was more
common among ophthalmologists (21.5%, n=41) than among
ophthalmology residents (7.1%, n=3), and this difference was
statistically significant (p=0.032) (Figure 2D).

Logisticregressionanalysisindicated that weekly working
hours were significantly associated with the presence of
MSDs, with a 26% increase in the likelihood of symptoms for
every additional 10 hours of work (odds ratio [OR] = 1.26, 95%
confidence interval [Cl] 1.01-1.58, p=0.04) (Table 2). Other
variables, including surgical practice, number of weekly
surgeries, regular exercise, and professional training, were
not significantly associated with the presence of MSDs.

DISCUSSION

The present study highlights the high prevalence of MSDs
among ophthalmologists and ophthalmology residents in
Brazil. These findings are consistent with previous studies
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Figure 1. Frequency (A) and intensity (B) of musculoskeletal pain in ophthalmology professionals.
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Figure 2. Percentage of musculoskeletal symptoms by affected body region. (A) Sex (dark = male, light = female). (B) Body mass index (BMI) (dark 225, light <25). (C) Physical
exercise (dark = yes, light = no). (D) Professional training (dark = resident, light = ophthalmologist).
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Multiple logistic regression analysis of factors associated with the presence of musculoskeletal disorders.

Variable 0dds ratio (95% CI) p-value R?
Age (years) 0.985 (0.957-1.01) 0.325 0.00456
Sex (female/male) 1.42 (0.7-2.89) 0.331 0.0045
BMI 1.01(0.933-1.09) 0.803 0.0001
Years in ophthalmology 0.991(0.962-1.02) 0.522 0.00194
Hours worked (per 10 hours) 1.26 (1.01-1.58) 0.045 0.0192
Surgical practice (Yes/No) 1.12 (0.428-2.92) 0.819 0.0001
Number of surgeries per week 1.01(0.971-1.05) 0.639 0.00147
Exercise practice (three times/week) 1.07 (0.488-2.00) 0.862 0.0001
Professional training (ophthalmologist/resident) 1.26 (0.533-2.99) 0.596 0.00131

investigating MSDs in ophthalmologists in other countries,
including Germany, India, and the United States®9.

Repetitive movements and sustained postures are
characteristic of ophthalmology practice during slit-lamp
examinations and surgical procedures. These factors are
recognized as high-risk for the development of MSDs,
contributing to chronic pain and functional limitations, which
may reduce productivity and potentially lead to temporary
absence from professional activities®.

Previous studies have shown that the cervical, upper
back, and lumbar regions are the most commonly affected
body areas among ophthalmologists®9'. Consistently,
these regions were also identified in our study as the
primary sites of musculoskeletal symptoms among Brazilian
ophthalmologists. Pain of greater intensity in these areas
may be associated with prolonged positioning of the
upper limbs during ophthalmic examination®. Moreover,
most participants in our study reported dissatisfaction
with workplace ergonomics. These findings underscore
the urgency of improving working conditions to enhance
ergonomics and reduce the risk of MSDs.

A recent study by Schechter et al. (2024) reported that
66% of ophthalmologists in the United States experienced
work-related pain, with an average score of 4/10 on the
pain scale. The authors noted that ophthalmologists with
MSD symptoms spent significantly more time in surgery,
highlighting the need for specific ergonomic guidance in the
work environment, particularly in the operating room®®.
In contrast, our study found no association between the
frequency of MSDs and surgical practice. However, an
association was observed with long working hours. Work
overload and a high patient volume were identified as factors
aggravatingmusculoskeletal symptoms, increasing therisk of
repetitive strain injuries and fatigue, and negatively affecting
the mental health and quality of life of professionals.

A notable aspect of this study was the predominance
of female participants (65%), which may contribute to the
higher prevalence of MSDs. The greater predisposition of
women to musculoskeletal symptoms may be related to
hormonal and social factors, as well as differences in pain
perceptionand experience. These findings highlight the need
for further research to better understand sex differences in
the prevalence of MSDs among ophthalmologists®™.

Another noteworthy finding is the unexpected
relationship between BMI and MSDs. Robert et al. (2024)
reported an increased risk of MSDs among individuals
with higher BMI, suggesting that a sedentary lifestyle
may contribute significantly to the development of these
symptoms. In our study, although most participants (54.9%,
n=128) had a BMI of 25 or higher, indicating overweight
or obesity™), the relationship between BMI and MSDs
was not statistically significant. Interestingly, contrary to
expectations, participants with a BMI below 25 exhibited a
higher prevalence of joint and foot pain. This finding suggests
that biomechanics and the level of physical activity may play
amore important role in the etiology of musculoskeletal pain
than body weight alone.

Regular physical activity was shown to be beneficial
but insufficient to prevent all musculoskeletal symptoms,
highlighting the need for an integrated approach that
combines physical exercise with ergonomic interventions.
Fouzdar et al.0» and Robert et al.”» recommend modifications
to ophthalmic instruments and the work environment to
support healthier postures, particularly during the use of
loupes and surgical procedures. These studies emphasize the
importance of developing ergonomic innovations to extend
the working lives of ophthalmologists and reduce the impact
of MSDs on quality of life and professional performance.

This study has several limitations that should be
considered when interpreting the findings. The convenience
sampling methodology may have introduced some bias
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toward more engaged professionals or those experiencing
more pronounced symptoms. However, widely distributing
the questionnaire and encouraging participants to share
it with colleagues aimed to minimize this potential
bias. In addition, although data collection via an online
questionnaire relies on self-reporting and may be subject
to recall errors, the use of validated instruments, such as
the NMQ, was intended to ensure the consistency and
quality of responses. The cross-sectional design of the
study does not allow causal relationships to be established
between working conditions and the development of MSD.
Nevertheless, it provides a valuable overview of symptom
prevalence and associated factors.

This study demonstrated a high prevalence of MSDs
among ophthalmologists and ophthalmology residents in
Brazil, particularly affecting the cervical, lumbar, and upper
back regions. Key contributing factors include long working
hours, a high patient volume, and repetitive, awkward
postures during examinations and procedures. These
findings highlight the urgent need to improve ergonomic
conditions and promote active lifestyles beginning in
residency and continuing throughout professional practice.
Raising awareness of ergonomic practices during training,
combined with workplace adaptations, self-care strategies,
and regular physical activity, is essential to reduce the
incidence of MSD, enhance professional well-being, and
support the sustainability of medical careers while mitigating
potential negative impacts on public health.

Future studies employing longitudinal designs and
detailed analyses of equipment use and work routines will
be essential to strengthen understanding of risk factors and
guide targeted interventions. Such research will facilitate the
implementation of strategies to improve working conditions
and optimize the quality of patient care.
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