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Purpose: To investigate the prevalence and predictors of upper quadrant work-related musculoskeletal disorders (WMSDs) among
practicing optometrists in Jordan and to highlight potential occupational health implications.

Patients and Methods: A cross-sectional survey was distributed to registered optometrists working in public and private health
sectors in Jordan. A total of 138 optometrists (n=138) participated in the study. Standardized instruments were used, including the
Nordic Musculoskeletal Questionnaire (NMQ), the Depression Anxiety Stress Scale (DASS), the Pittsburgh Sleep Quality Index
(PSQI), and the International Physical Activity Questionnaire (IPAQ). Sociodemographic characteristics, work practices, and ergo-
nomic factors were also collected. Descriptive statistics were used to determine the prevalence of musculoskeletal complaints, while
logistic regression analysis identified predictors of WMSDs across upper quadrant body regions.

Results: The 12-month prevalence of musculoskeletal pain was highest in the shoulders (73.9%), neck (70.3%), and upper back
(62.3%), followed by wrists and hands (24.6%), while elbows had the lowest prevalence (15.2%). Several factors were significantly
associated with increased WMSDs (p < 0.05). Notably, marital status showed a strong association with neck pain (OR = 7.1), while
other predictors included writing and typing during work, poor ergonomics during vision testing, cigarette smoking, poor sleep quality,
and psychological stress.

Conclusion: Upper quadrant WMSDs are highly prevalent among practicing optometrists in Jordan and may negatively affect
occupational well-being and work performance. These findings highlight the need for targeted ergonomic interventions, improved
clinical workstation design, and occupational health programs to reduce musculoskeletal strain and support healthier workplace
practices among eye care professionals.
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Introduction

Work-related musculoskeletal disorders (WMSDs) are common and might impact a large number of people around the
world." WMSDs are among the most common occupational health problems worldwide and represent a major cause of
disability, reduced productivity, and decreased quality of life among healthcare professionals.”

The term WMSDs has gained increasing attention in recent decades due to their significant impact on both individuals
and society. These disorders can lead to physical and functional limitations as well as adverse psychosocial and economic
consequences.” In some occupations, persistent pain and neck injuries may even force individuals to stop working
prematurely, leading to early retirement.* Moreover, WMSDs can negatively affect professional performance by reducing
productivity, increasing absenteeism, and potentially compromising the quality of patient care, as ongoing musculoske-
letal pain may impair concentration and clinical efficiency.’
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Healthcare professionals are considered among those at highest risk of developing WMSDs.®” Hanson et al® noted
that healthcare workers, particularly those with direct patient contact, face an elevated risk, likely due to high job
demands and sustained awkward postures throughout their workdays. Similarly, Anderson and Oakman’ reported that
allied health professionals are exposed to considerable physical and psychosocial stressors that contribute to this
increased risk.

Several studies identified both physical and psychosocial risk factors for WMSDs among the medical population.
Physical factors included strenuous work conditions such as lifting or carrying heavy loads, maintaining tiring or
awkward postures, and performing repetitive movements.'® Psychosocial factors included time pressure, low job
control, limited social or supervisory support, effort-reward imbalance, and work—life conflict.'" In addition, studies
stated that mental health and vitality can predict back pain in healthcare workers. Those reporting low to moderate
mental health and vitality were experiencing greater spinal pain intensity than those with better mental health and
higher vitality.'?

The term WMSDs has recently been raised among ophthalmologists and optometrists. Optometrists may be
particularly vulnerable to WMSDs due to the nature of their clinical work. Routine procedures such as refraction,
retinoscopy, slit-lamp examination, and prolonged computer-based documentation often require sustained static
postures, repetitive upper limb movements, and prolonged near visual tasks. These occupational demands frequently
involve forward head posture, neck flexion, and awkward shoulder positioning, which may increase mechanical strain
on the cervical spine and upper extremities. Over time, these biomechanical stresses can contribute to the development

of musculoskeletal pain and discomfort among practicing optometrists'**'*

and thus, significant financial and personal
costs. Long et al'® reported that some optometrists either reduced their working hours or left the profession due to
work related physical discomfort.

Common symptoms of WMSDs have been identified among eye care practitioners worldwide. These included Low
back pain, followed by upper extremity symptoms and neck pain.'® Kitzmann et al'* found that eye care physicians
(optometrists and ophthalmologists) had significantly higher prevalence of neck, hand/wrist, and lower back pain
compared with family medicine physicians. The authors also reported that repetitive tasks, prolonged or awkward/
cramped positions, and bending/twisting were the most contributory factors associated with participants’ WMSDs
symptoms. Similarly, Long et al'> reported that female and younger optometrists, as well as those performing a high
number of daily consultations, were at greater risk of physical discomfort. Continuing to work while injured and
performing repetitive tasks further increased the severity of discomfort.

Previous international studies have reported a high prevalence of musculoskeletal symptoms among optometrists and
other eye-care professionals, particularly affecting the neck, shoulders, and upper back, largely attributed to prolonged
near work and non-neutral working postures.>'*'® In Saudi Arabia neck and back pain were reported by 70% of eye care
professionals and the pain was believed to be work related in 50% of the cases.'” Venkatesh et al'® reported similar
findings among ophthalmologists in India where back pain was linked with awkward posture and prolonged working
hours. Comparable high WMSDs prevalence was also reported among ophthalmologists in Germany and the United
Kingdom.'**°

Jordanian optometrists are no different than optometrists worldwide. According to the national professional records
reported by the Jordanian syndicate of optometrists, licensed optometrists currently practice in Jordan play a vital role in
providing primary eye care services. These optometrists work in diverse setting such as hospitals, clinics and retail
optical shops, where clinical and administrative tasks often involve prolonged periods of visually demanding work and
repetitive procedures. Despite these occupational demands associated with optometric practice, there is a lack of evidence
regarding ergonomics awareness or occupational health policies targeting musculoskeletal risk among optometrists in
Jordan. This lack of preventive guidelines may contribute to occupational problems among practitioners.

Given the limited regional evidence, this study aimed to investigate the prevalence of WMSDs of upper quadrant
(Neck, shoulders, upper limbs and upper back) and their associated factors among practicing optometrists in Jordan
across different practice settings. Findings from this research may contribute to raising awareness, guiding ergonomic
interventions, and supporting workplace health policies within the optometric profession in Jordan.
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Materials and Methods
Study Design and Sample

A cross-sectional survey was utilized in this work. The study sample included qualified practicing optometrists registered
with the Jordanian optometric association and the Jordanian Association of Optics. Optometrists in the north, middle and
south of Jordan were enrolled in the study. The sample size was determined based on previously reported prevalence
rates of WMSDs among healthcare professionals, along with feasibility considerations related to participant accessibility.
Sample size determination was conducted utilizing G-power calculations (assuming 15 predictors and effect size of 0.15),
a minimum sample of 123 participants were needed to guarantee a statistical power of 80%.>' Accounting for drop outs,
a total of 160 optometrists were invited to participate based on accessibility and professional networks, of whom 138
completed the survey (response rate: 86.3%). Participants were recruited using a convenience sampling approach from
optometrists working in public and private sectors across Jordan.

Data were collected using both paper-based and electronic questionnaires, depending on participant preference, with
a trained research assistant who was ready to answer or clarify any information needed by the participants. No formal
assessment of mode effects was conducted. Data were collected between January and August, 2025. Eligible participants
were required to be licensed optometrists with at least one year of work experience. Optometrists who were on long-term
analgesic medication, had psychiatric or congenital disorders, a history of spine surgery, or major chronic illnesses
associated with musculoskeletal pain were excluded. Due to the cross-sectional design of the study, causal or temporal
relationships between identified risk factors and WMSDs cannot be established.

Outcome Measures

Qualified optometrists were asked to complete a three-section questionnaire. The sociodemographic section required data
about age, gender, marital status, province, health self-evaluation, diet self-evaluation, smoking, weight, height, work
experience, working hours, place of work. The second section collected data on work ergonomics including body
postures and discomfort while performing vision examination eg. visual acuity, retinoscopy and subjective tests. The
third section included the following standardized outcome measures:

Nordic Musculoskeletal Questionnaire (NMQ)

This is a standardized questionnaire developed in the late 1980s and has been used extensively in clinical studies since
then. This instrument evaluates the prevalence of musculoskeletal pain over the past 12 months and the previous 7 days,
in addition to the functional limitations associated with these complaints. An example item from the NMQ is: “Have you
at any time during the last 12 months had trouble (ache, pain, discomfort) in.?” The NMQ has been demonstrated to be
a valid and reliable measure for assessing work-related musculoskeletal disorders (WMSDs) in the upper quadrant.**

Depression Anxiety Stress Scale (DASS21)

This is a well-established questionnaire used to assess core symptoms of depression, anxiety and stress. The scoring of
the questionnaire is a four-point likert scale ranging from “0” did not apply to me at all to “4” applied to me very much or
most of the time. The higher the DASS score, the more severe the symptoms of stress and depression.”?

Pittsburgh Sleep Quality Index (PSQI)

This questionnaire was used to measure general sleep quality. The PSQI is a 19-item self-reported questionnaire used for
assessing sleep quality over the previous month. The global score of PSQI ranges from 0 to 21 with a higher score
indicating worse sleep quality.”*

International Physical Activity Questionnaire—Short Form (IPAQ-SF)

This is the most widely used physical activity questionnaire with its two versions: long form (IPAQ-LF 31 items and the
short form (IPAQ-SF) of 9 outcome measures. The IPAQ-SF was used in this study to reflect the physical activity levels
of the participant.”®
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Work-related musculoskeletal disorders were assessed using the Standardized Nordic Musculoskeletal Questionnaire
(NMQ), which evaluates the presence of musculoskeletal symptoms in specific body regions over the past 12 months to
reflect recent but not longitudinal trends. Predictor variables included sociodemographic characteristics, work-related
factors (eg., working hours, type of tasks, ergonomic practices), and psychosocial and lifestyle measures assessed using
validated instruments including the DASS, PSQI, and IPAQ. Standardized validated instruments (NMQ, DASS, PSQI,
IPAQ) were used in their original formats to ensure reliability and comparability with previous studies.

Statistical Analysis

Data were analyzed using SPSS (IBM SPSS version 27). Descriptive statistics were used to summarize participant
characteristics and prevalence of WMSDs. Logistic regression analyses were performed to identify predictors of
WMSDs. Variables with p < 0.05 in univariate analysis were included in multivariate models to control for potential
confounders. For body regions with low prevalence, caution was taken in interpreting regression results due to potential
limitations in the number of events per variable.

Ethics Approval

The ethics approval for conducting this work was granted by the Institutional Review Board (IRB) committee at Jordan
University of Science and Technology (approval number 24/155/2023). An informed consent was obtained from all
participants prior to their participation, and the study protocol complied with the guidelines of the Declaration of
Helsinki. Data were collected anonymously, and confidentiality was strictly maintained.

Results

Participants’ Sociodemographic, Health, and Lifestyle Characteristics

The survey was successfully completed by 138 optometrists, resulting in a response rate of 86.3%. The mean age of
participants was 31.59 (£8.254) years with female participants representing approximately 63% and the majority (73.9%)
held a bachelor’s degrees. Table 1 shows participants sociodemographic, health and lifestyle characteristics, in addition to
physical and mental status.

Table | Participants’ Socioeconomic and Health Characteristics

Characteristic Mean orn | SD or %
Age (years) 31.59 +8.254
Gender Male 51 37%
Female 87 63%
Marital status Single 77 55.8%
Married 6l 44.2%
Province North 43 31.2%
Middle 86 62.3%
South 9 6.5%
Health self-evaluation | Excellent 36 26.1%
Good 97 70.3%
Poor 5 3.6%
Diet self-evaluation Healthy 30 21.7%
Kind of healthy 98 71%
Unhealthy 10 7.2%
IPAQ Total MET 2254.10 +1939.33
PSQI Global score 9.64 +3.003
SF-12 Physical Health Component | 47.14 +10.12
Mental Health Component | 44.55 +16.97
(Continued)

4 https: Clinical Optometry 2026:18



Haddad et al

Table | (Continued).

Characteristic Mean orn | SD or %

DASS_21 Depression 12.3 +9.92
Anxiety 9.3 +8.2
Stress 15.49 +10.39

Abbreviations: n, number; SD, standard deviation; IPAQ, International Physical Activity
Questionnaire; MET, Metabolic Equivalent of Task; PSQI, Pittsburgh Sleep Quality Index; SF-
12, 12-item Short-Form Health Survey; DASS-21, Depression Anxiety Stress Scale 21.

Work-Related and Ergonomic Factors

Regarding work-related variables, the mean work experience reported by the participants was 8.86 (+7.64) years, with an
average working hours of 44.07 (£16.078) per week. The majority of optometrists were working in the private sector
followed by the Royal Medical Services and the public sector (the ministry of health). In term of work-related
musculoskeletal injuries, 66 (47.8%) of optometrists reported having musculoskeletal pain in the past 12 months, with
an average pain in the last week of 4.7 (+2.56), and 36 (26.1%) took sick leave due to musculoskeletal pain at least once.
Tables 2 shows key information about work-related and ergonomic factors related to work injuries.

Prevalence of Upper Quadrant |12-month WMSDs

Figure 1 represents the 12-month and 7-day prevalence of WMSDs, as well as the functional limitations associated with
these disorders, as measured by NMQ. Results showed that the 12 months prevalence of Musculoskeletal pain in any
body site was reported by 131 (94.4%) participants. Twelve-month pain prevalence was the highest for shoulders 102
(73.9%) and lowest for the elbows 21 (15.2%) as shown in Figure 1.

Table 2 Work-Related Injuries (N=number, SD=standard Deviation)

Variable Mean orn | SD or %
Work Experience (Years) 8.86 +7.64
Work Hours\ Week 44.07 +16.078
Working organization

Academic Institution 6 4.3%
Royal Medical Services 27 19.6%
Eye Clinic 17 12.3%
Private Sector 79 57.2%
Non-Profit Institution 4 2.9%
Jordan Ministry of Health 5 3.6%
Work-related muscle injury past 12 months

Yes 66 47.8%
No 72 52.2%
Average pain in your body during the past week | 4.7 +2.56
Sick leave due to muscle injury

Yes 36 26.1%
No 102 73.9%
Writing or typing during work hours/day 2.51 +1.78
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Figure | Musculoskeletal Symptoms Prevalence Across Body Sites.

Associated Factors of the Upper Quadrant 12-month WMSDs
Predictors of Neck WMSDs

The multiple variable model successfully identified significant predictors of neck WMSDs (1r2=0.317, Chi=52.637,
p <0.001). The model demonstrated good fit as suggested by Hosmer—-Lemeshow test, p = 0.930. Being married, writing
and typing while working, discomfort while doing subjective test and average pain in body during the past week were
found as significant associated factors for increased neck WMSDs. Whereas, decreased neck WMSDs was significantly
associated with increased years of experience and work province in the middle and north of Jordan compared to working
in the south. Details are shown in Table 3.

Table 3 Multiple Variable Analysis of Factors Associated with Upper Quadrant NQM Musculoskeletal Pain

Joint Pain Predictor p Coefficient | OR 95% Confidence Interval | P-value
Lower Upper

Neck pain Marital Status (Married > Single) 1.958 7.086 2.007 25.018 0.002
Experience in years —0.744 0.903 0.235 0.962 0.039
Province
North ref ref ref ref ref
Middle -1.129 0.323 0.109 0.959 0.042
South —2.177 0.113 0.013 0.963 0.046
Writing or typing during work 0.160 1.400 1.023 1.916 0.036
Discomfort during (Subjective test) 0.790 2.202 1.052 4611 0.036
Average pain in body during the past week 0.329 1.390 I.110 1.740 0.004

(Continued)
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Table 3 (Continued).

Joint Pain Predictor p Coefficient | OR 95% Confidence Interval | P-value
Lower Upper

Elbow pain Smoking Cigarette 8.483 4832.219 | 10.697 2,182,823.859 0.007
Working Organization
Academic Institution Ref 0.001 Ref Ref Ref
Royal Medical Services —7.440 0.000 0.000 0.087 0.004
Eye Clinic —-8.378 0.000 0.000 0.062 0.003
Private Sector —-12.529 0.000 0.000 0.021 0.005
Jordan Ministry of Health —8.694 0.000 0.000 0.960 0.049
Diet self-evaluation 6.391 596.433 1.856 191,673.535 0.030
Discomfort while performing the visual acuity test | 2.840 17.124 1.585 184.967 0.019
Discomfort while using a retinoscope —3.203 0.041 0.002 0.808 0.036
Discomfort during (Subjective test) 1.964 7.124 1.461 34.738 0.015
Global PSQI Score 0.936 2.549 1.307 4.970 0.006

Wrist\Hand pain | Working hours per week —0.024 0.976 0.948 1.004 0.092
Work-related muscle injury past 12 months 1.179 3.252 1.242 8514 0.016
Adhere to proper body positions while working 1.408 4.089 1.486 11.252 0.006
Discomfort while performing the visual acuity test | 0.789 2.201 1.303 3.717 0.003

Upper back pain | Average pain in your body during the past week 0.251 1.286 1.097 1.506 0.002
DASS-21 Anxiety 0.078 1.081 1.024 I.141 0.005

Predictors of Elbow WMSDs

The regression model successfully identified significant predictors of elbow WMSDs (r2=0.439, Chi=79.721, p <0.001).
The model demonstrated good fit ass suggested by Hosmer—Lemeshow test, p = 0.881. Smoking cigarettes, discomfort
while doing the visual acuity test, discomfort during Subjective test, diet self-evaluation, and PSQI global score were
significantly associated with increased elbow WMSDs. Whereas, working in Royal Medical Services, eye Clinic, private
Sector and hospitals of the ministry of health compared to working in an academic institution, alongside discomfort while

using the retinoscope were all significantly associated with decreased elbow WMSDs (see Table 3).

Predictors of Wrist and Hands WMSDs

The multiple variable model also successfully identified significant predictors of wrist and hands WMSDs (r2=0.185,
Chi=28.146, p <0.001). The model demonstrated good fit suggested by Hosmer—Lemeshow test, p = 0.885. Increased
WMSDs in wrists and hands were significantly associated with work-related muscle injury in the past 12 months,
adhering to proper body positions while working, and discomfort while performing the visual acuity test. On the other
hand, decreased WMSDs in wrists and hands were associated with working hours per week (Table 3).

Predictors of Upper Back WMSDs
Significant predictors of upper back WMSDs (12=0.157, Chi=23.526, p <0.001) were also found. The model demon-
strated good fit supported by (Hosmer—Lemeshow test, p = 0.801. These include, average pain in the body during the past
week and DASS-21 Anxiety were significantly associated with increased WMSDs in the upper back. WMSDs in the
shoulders were not linked or associated with any of the variables investigated in this study.

Notably, certain predictors are closely linked to optometry-specific tasks, such as prolonged near work and sustained
head and neck postures during refraction and slit-lamp examination, which may contribute to the high prevalence of neck
and upper limb symptoms.
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Discussion

This is the first study reporting Work-Related Musculoskeletal Disorders (WMSDs) among Jordanian and Middle Eastern
optometrists, and one of the limited studies done uniquely among optometrists worldwide. This study provides novel data
on the prevalence and predictors of WMSDs among optometrists in Jordan, addressing a significant gap in regional
occupational health literature.

Prevalence of Upper Quadrant 12-month WMSDs

Jordanian optometrists reported a high prevalence (94.9%) of WMSDs at anybody site, as measured by NMQ. This very high
prevalence might reflect on professionals’ productivity and their quality of life (QoL). The worldwide prevalence of WMSDs
among optometrists is not well reported. Most of the studies in the literature explored the prevalence and the associated risk
factors among eye care professionals collectively. A survey study done among Australian optometrists in 2012 reported
WMSDs prevalence of up to 82%.'> On the other hand, a survey study done among Canadian eye care professionals in 2019
reported a WMSDs prevalence of 61% among the participating optometrists.”® Among Arab and Middle Eastern countries,
a study done in Saudi Arabia in 2023 showed that about 66.7% of eye care professionals had WMSDs.?” However, none of
these studies used the standardized NMQ to report WMSDs; most of them used an author-designed non-standardized
questionnaire influenced by NMQ, but they did not cite or validate their data collection tools. This work has shown that the
highest prevalence for the upper quadrant was for the shoulders (73.9%), neck (70.3%), and the upper back (62.3%). The
lowest prevalence was for elbows (15.2%), and wrists/hands (24.6%). These results were consistent with the previously
mentioned studies. WMSDs prevalence among Jordanian optometrists is comparable to global reports, yet remains among
the highest worldwide. This may be attributed to poor ergonomic conditions, limited handling equipment, insufficient
training in safe practices, high workloads, and inadequate awareness of proper body mechanics.

Associated Factor of the Upper Quadrant 12-month WMSDs
In this study, an extensive set of factors potentially associated with WMSDs were investigated, these might be divided
into two parts:

Participants’ Sociodemographic, Health, and Lifestyle WMSDs Associated Factors
Being married arose as a significant positive factor for neck WMSDs. This suggests that being married increases
the risk of neck WMSDs. This finding agrees with that reported by Zahrawi et al 2024, among Syrian healthcare
professionals, which showed that being married was correlated with a higher prevalence of having WMSDs.?®
Being married often involves taking on many physical responsibilities, such as household chores, and child care,
on top of a professional workload. These activities frequently involve repetitive bending, prolonged standing, and
inappropriate postures. The combination of work-related physical stress and household responsibilities might
increase total musculoskeletal load, leading to musculoskeletal problems. Additionally, Marriage can introduce
new psychosocial demands, such as managing family responsibilities, household budgeting.?*° This may increase
muscle tension, pain perception via central nervous system sensitization and reduce pain tolerance.

Smoking cigarettes appeared to be a significant positive associated factor with increased elbow WMSDs. Previous
studies reported a higher prevalence of musculoskeletal pain and disorders among smokers in comparison with non-
smoker individuals. In the upper extremities, smoking was linked with rotator cuff tendinopathy, carpal tunnel
syndrome, and epicondylitis.>!** These results support our study’s results. Nicotine causes vasoconstriction, decreas-
ing blood flow to muscles, tendons, and joints. This might impair tissue healing in overused areas like the elbow.
Additionally, smoking could interfere with collagen synthesis, weakening tendons and ligaments around the elbow.
This makes conditions like lateral epicondylitis (tennis elbow) or medial epicondylitis (golfer’s elbow) more likely to
occur.’'** Moreover, cigarette smoking elevates systemic inflammation, which may worsen musculoskeletal pain.
However, Smoking does not act alone; it may interact with physical workload.?* Repetitive motions, forceful gripping,
and awkward elbow postures already predispose to elbow WRMSDs. Smoking reduces healing capacity, turning
microtrauma into a chronic injury.
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In addition to smoking, the PSQI global score (sleep quality) appeared in this study as a significant positive associated
factor linked with increased elbow WMSDs. PSQI global score reports poor for scores greater than 5 and normal for
scores 5 and less, indicating that poor sleep (higher scores) is associated with a higher level of elbow WMSDs. This

finding aligns with previous report by Almhdawi et al**

among registered nurses in Jordan, demonstrating a positive
association between poor sleep quality and WMSDs.

Anxiety appeared in this study as a significant positive associated factor for increased upper back WMSDs. Previous
studies among healthcare professionals investigated and reported the relation between psychological factors, including
anxiety, stress, and depression, and the WMSDs.>**> Tt is speculated that chronic muscle tension can lead to muscle
fatigue, converting microtrauma in the workplace into chronic muscle disease, and increasing pain sensitivity. Moreover,
Anxiety is linked to increased hormonal secretion such as cortisol and catecholamines. These hormones may increase

muscle inflammation and decrease the muscle’s recovery process.>®

Work-Related and Ergonomic WMSDs Associated Factors

Although several predictors were identified, some associations should be interpreted with caution due to relatively wide
confidence intervals, suggesting limited precision. These findings may therefore be considered indicative signals rather
than definitive predictors and warrant further investigation in larger studies.

Years of work experience and working in the Middle and South of Jordan (compared to the North) in this study
appeared as a significant negative associated factor for Neck WMSDs. This means optometrists with higher experience
and who work in the Middle and South of Jordan experienced lower levels of neck WMSDs. This agrees with a study
done among medical and health sciences workers which showed that increased years of experience were associated with
decreased WMSDs in different body sites. This could be attributed to the use of better ergonomic practices or adopting
less physically demanding work tasks among experienced.’” Working in Amman (Middle), the capital of Jordan, was
associated with a lower prevalence of neck WMSDs. The higher quality of healthcare services and availability of
modern, ergonomically designed equipment in Amman may facilitate better management and prevention of WMSDs
among optometrists. In the south of Jordan, the lower population density could have reduced work demand, which may
have contributed to a decreased prevalence of neck WMSDs.

Working in all types of working organization appeared significant negative WMSDs associated factors in comparison
with working in academia, with increased the risk of elbow WMSDs. This suggest that all workers in various types of
organizations, including those in Royal Medical Services, eye clinics, the private sector, non-profit institutions, and the
Jordan Ministry of Health, were associated with a decreased risk of elbow WMSDs compared to working in an academic
institution. When compared with academic institutions, other organizational types may present a lower risk of WMSDs.
The increased risk of elbow WMSDs may be associated with academic tasks involving prolonged typing, repetitive
mouse use, and handwriting, which place mechanical load on the forearm muscles. Non-neutral wrist-elbow postures,
static loading during computer work, and frequent fine motor tasks have all been identified as key ergonomic mechanisms
contributing to elbow musculoskeletal disorders. In contrast, clinical or organizational settings may involve less
academic-related tasks and better ergonomic and therapeutic support. Zhou et al investigated the risk factors related to
elbow musculoskeletal diseases. They reported that the prevalence of elbow WMSDs was high in industries with
repetitive operations, forceful upper limb tasks, awkward posture, and vibrating tools (similar to those of optometrists).*®

Interestingly, working hours per week emerged as a significant negative associated factor with wrist’hand WMSDs in
this study. Previous studies suggested that increased working hours were associated with increased WMSDs.*® This lack
of agreement with previous studies may be explained by the “healthy worker effect”. Workers with WMSDs may reduce
their hours or leave physically demanding positions, leaving behind a more resilient and healthier workforce. Longer
hours are also frequently associated with greater experience, probably improved ergonomics, and a higher likelihood of
working for organizations that have better designed equipment. Despite longer workdays, these factors could have
worked together to reduce the risk of WMSDs.

Performing subjective eye test, visual acuity testing, and retinoscopy in this study was associated with more upper
quadrant WMSDs. These procedures require optometrists to maintain static, forward-leaning postures, prolonged visual
focus, and repetitive fine motor movements, all of which might increase strain across the upper quadrant.?’** Repetitive
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adjustments of trial frames and lenses during subjective testing, combined with sustained arm and hand positions during
retinoscopy, can also contribute to cumulative stress in the elbows, hands, and wrists. Ergonomic assessments have
highlighted high-risk postures in optometry, including prolonged shoulder elevation, unsupported arms, and non-
adjustable equipment, which may exacerbate musculoskeletal load across the neck, shoulders, and upper back.*® These
findings are consistent with previous reports indicating that sustained near work, repetitive fine motor tasks, and poor
ergonomic design were significant contributors to upper quadrant WMSDs among eye-care professionals.”’

Study Limitations

This study implemented a cross-sectional design, which decreases the ability to generalize and generate causality
conclusions. Longitudinal studies in the future should be adopted to enhance the understanding of nature and progress
of the WMSDs. Moreover, the relatively modest sample size and the use of a convenience sampling approach, may limit
the generalizability of the results. Additionally, this study used few self-evaluation and non-standardized assessments.
The reliance on self-reported measures for both exposures and outcomes may introduce common-method bias, whereby
participants’ perception of pain could influence the reporting of ergonomic risk factors. So, using a more objective and
standardized assessment could have given this study better investigation accuracy. Moreover, as the NMQ is regarded as
a subjective assessment tool, variability in optometrists’ interpretations of pain and musculoskeletal disorders may
introduce inconsistencies. Future research and clinical screening should incorporate objective assessments (eg. posture
analysis, electromyography, or range-of-motion testing) to improve diagnostic accuracy and monitoring. In this study,
shoulder WMSDs were not associated with any of the investigated factors, despite its high prevalence among our
optometrist participants. This may indicate the presence of unmeasured ergonomic or task-specific factors that were not
captured in the current study. Further studies should explore more and varied factors, and with a larger sample size.
Collectively, Future studies are needed to evaluate the efficacy of various interventional techniques in reducing the level
of WMSDs among optometrists in Jordan. Future research should also consider incorporating a broader range of
psychosocial factors, such as job stress and job satisfaction, to provide a more comprehensive understanding of the
determinants of WMSDs among optometrists.

Conclusion

Upper quadrant work-related musculoskeletal disorders (WMSDs) are highly prevalent among practicing optometrists in
Jordan. Several factors were found to be significantly associated with these disorders; however, due to the cross-sectional
design of the study, causal relationships cannot be established.

The findings of this work highlight the urgent need for ergonomic guidelines and workplace interventions tailored to
optometry practice in Jordan. Practical measures such as optimizing workstation design, promoting proper posture during
clinical procedures, and implementing structured ergonomic training programs are recommended. Furthermore, regula-
tory and professional bodies have an important role in developing and enforcing occupational health standards, raising
awareness, and supporting preventive strategies aimed at reducing the burden of WMSDs. Such efforts may contribute to
improving practitioner well-being, enhancing productivity, and ensuring high-quality patient care.
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