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Introduction

Occupational hazards have a wide range of
physical, ergonomic, and environmental risks
encountered in the workplace. The electronics
component manufacturing industry requires its

employees to stand for long hours on the assembly
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ABSTRACT

Introduction: Employees of the electronics industry are exposed to ergonomic
hazards due to repetitive tasks, prolonged standing, awkward posture, and
sustained near work activities resulting in work-related musculoskeletal
disorders (WMSD) and vision problems. The presence of these hazards could
affect the productivity and well-being of the individual. The study was conducted
to estimate the prevalence of WMSDs and vision problems among the employees
and to assess factors associated with these occupational health outcomes.

Methods: A cross-sectional study was done during December 2024 — January 2025
among 259 employees of an electronics company in Chennai using simple random
sampling. A semi-structured questionnaire containing demographic details and
work profile, Nordic musculoskeletal questionnaire to assess the prevalence of
work-related musculoskeletal disorders and a questionnaire to assess the
prevalence of vision problems were used for collecting data. Data was entered in
MS excel and analyzed using SPSS version 16. Descriptive statistics were used,
and associations were tested using the Chi-square test with odds ratios and 95%
confidence intervals.

Results: The mean age of the participants was 24.16 + 4.03 years and 76.1% were
women. The prevalence of WMSDs was 61.4% and vision problems were reported
by 40.2%. The shoulder (52.1%) and neck (49%) were the most commonly affected
body regions. Eye strain (49%) was the most frequent visual complaint. WMSDs
and vision problems showed significant associations with gender, job process,
work shift, work experience, and health-related leave taken (p < 0.05).

Conclusion: The study showed a high prevalence of WMSD and vision problems
in the electronics workforce. These findings highlight the need for ergonomics
risk assessment and routine health screening to enable early identification and
prevention of these occupational health problems.

Keywords: Electronics Industry, Ergonomics, Occupational Health, Vision
Problems, Work-related Musculoskeletal Disorders.

line while making the product, as well as to use
microscopes for quality checks of the final product.
This exposes them to multiple ergonomic and
visual stressors. These occupational exposures
increase the risk of developing work-related
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musculoskeletal disorders (WMSDs) and vision-
related symptoms, both of which can adversely
affect workers’” functional capacity, work
performance, and overall well-being.! Work-
related Musculoskeletal Disorders are diseases
and disorders of the musculoskeletal system and
connective tissue due to overexertion or repetitive
motion induced by the work environment, leading
to pain and discomfort in the body.? According to
the World Health Organization (WHO),
musculoskeletal disorders are the most frequent
reasons for disability and restrictions on daily
functioning and

finding

meaningful

employment.?

With over 149 million years lived with disability
(YLDs) or 17% of all YLDs worldwide,
musculoskeletal diseases are the main cause of
YLDs worldwide. According to the 2019 Global
Burden of Disease report, low back pain accounts
for the majority of musculoskeletal diseases,
which together account for 7.4% of YLDs
Workers  in

worldwide.* assembly-line

manufacturing, particularly in electronics
industries, are especially vulnerable due to
repetitive hand movements, static postures, and
inadequate ergonomic design of workstations. A
study done among technical workers also
demonstrated a  high  prevalence of
musculoskeletal disorders, particularly affecting
the neck, shoulder and upper back regions due to
similar occupational exposures.® Long-term
microscope usage and continuous near work may
also precipitate visual fatigue, eye strain and
symptoms of asthenopia among electronics
workers.® Occupational exposure to microscope-
related lighting and visual demands has been
identified as a potential risk factor among
laboratory workers.” Vision-related problems not
only reduce work efficiency but may also
contribute to errors, reduced concentration, and

increased occupational stress.

Understanding the prevalence and determinants
of these occupational health problems is essential
for planning effective preventive strategies,
improving

workplace  ergonomics,  and

strengthening occupational health services. Thus,
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the present study was conducted to estimate the
prevalence of work-related musculoskeletal
disorders and vision problems among employees
of an electronics company in Chennai and to
assess factors associated with these occupational

health outcomes.

Methods

A cross-sectional study was conducted to assess
the work-related musculoskeletal disorders and
vision problems among employees of an
electronics company in Chennai from December
2024 to January 2025. The sample size was
calculated using the formula: n = z?pq / d?
assuming a prevalence (p) of WMSD as 62%
according to Jain and Shetty study in Mangalore,?
with a 95% confidence level and relative precision
of 6.2% with 10% additional allowance for non-
response rate, the final sample size of 259 was
derived. A list of electronics manufacturing
companies registered in Tamil Nadu was obtained
Affairs.

Companies employing skilled and semi-skilled

from the Ministry of Corporate
workers were identified, and one company was

selected using simple random sampling.
Employees who were involved in production-
related activities and had been in the current job
position for a minimum of one year were included.
Only those who provided written informed
consent and were present during the period of

data collection were enrolled in the study.

Employees with a documented history of WMSD
or vision problems diagnosed prior to joining the
industry were excluded. Workers with a history of
recent trauma, surgery, or acute illness affecting
the musculoskeletal or visual system at the time of
data collection were also excluded. From the
sampling frame, study participants were chosen

using simple random sampling.

Data were collected using a semi-structured
questionnaire consisting of socio-demographic
and work-related variables, the Standard Nordic
Musculoskeletal Questionnaire (to determine site-
specific musculoskeletal symptoms in the past 12

months), and the Asthenopia questionnaire (to
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assess prevalence of vision problems) which was

administered through face-to-face interviews.

The Nordic
developed by Kuorinka et al,? in 1987, is a general

musculoskeletal —questionnaire,

questionnaire of 40 forced-choice items

identifying areas of the body causing
musculoskeletal problems. Completion is aided
by a body map that indicates nine symptom sites:
neck, shoulders, upper back, elbows, lower back,
wrists/hands, hips/thighs, knees, and ankles/feet.
Respondents were asked if they had any
musculoskeletal trouble in the last 12 months
which has prevented normal activity and whether
they had seen a doctor regarding the site-specific
pain.’® Vision-related problems were evaluated
using a modified questionnaire proposed by
Ames et al.! The questionnaire included items
assessing common visual symptoms, such as eye
strain, eye fatigue, blurred vision, headache,
dryness, and eye discomfort experienced during

or after work. Participants were asked to report

Results

The study was conducted among employees of
an electronics company to assess the prevalence
of work-related musculoskeletal disorders and

vision problems among 259 participants.

The mean age of the study participants was 24.16
+ 4.03 years, with the majority (74.9%) aged 21 to
30 years. The employees were predominantly
women, contributing to 76.1%. About 38.6% did
their graduation. Nearly 30.1% are married. Only
3.1% had morbidities like hypertension and
asthma. (Table 1)

According to the job process, 58.3% of the
employees were in the winding and soldering
part, whereas only 18.9% were in quality control.
The mean years of working in the current
position is 1.93+ 1.49 years, with 55.2% having
more than 2 years of work experience. Only 32.1%
had taken leave in the past year for health
reasons, of which about 29% had taken leave
from work for more than 3 days. The maximum

number of days taken leave for health reasons
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whether they experienced each symptom during

the past one year.

The study was conducted after obtaining ethical
clearance from the Institutional Ethics Committee
of Madras Medical College, Chennai (ECR/270/
Inst./TN/2013/RR-16) and permission from the
General Manager of the Electronics Company
where the study was carried out. Confidentiality
of the information was maintained throughout the
study. Microsoft Excel was used to enter the data,
and a master chart was created. The master chart's
data was also double-checked for any mistakes.
The Statistical Package for the Social Sciences
(SPSS) version 16 was used to export the master
chart for analysis. Descriptive data were analyzed
using frequency, percentage, mean, and standard
deviation. Chi-square test was used to examine
the association between categorical variables. A p-
value of less than 0.05 was considered statistically

significant.

was 10 days (Tablel). The mean number of days

taken as leave was 3.13 + 2.18 days.

The prevalence of work-related musculoskeletal
disorders was about 61.4%, and vision problems
were about 40.2%. (Table 2) Only 42.7% of the
study participants visited the doctor for their
work-related musculoskeletal disorder and
about 29.8% visited related to their vision. More
than half of the employees (59.1%) had never
undergone an eye check-up. The most affected
body part was the shoulder (52.1%), followed by
the neck (49%), for the past one year. Lower
prevalence was observed for the elbow (3.5%)

and ankle/foot regions (9.3%). (Figure 1)

There was a significant association seen between
gender, job process, work shift, work experience,
leave taken, and the number of days leave was
taken and work-related musculoskeletal
disorders. Males had 3.36 times increased odds
musculoskeletal

of having work-related

disorders (WMSD) compared to females.

https://www.nepjol.info/index.php/IJOSH
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Table 1: Socio-demographic characteristics of the employees (n=259)

. Frequency
Variables
(Percentage)
<20 44 (17%)
Age (In years) 21 to 30 194 (74.9%)
>30 21 (8.1%)
Male 62 (23.9%)
Gender
Female 197 (76.1%)
Secondary school 65 (25.1%)
. Higher secondary 57 (22%)
Education -
Diploma 37 (14.3%)

Professional degree

100 (38.6%)

. Unmarried/Divorced 181 (69.9%)
Marital status
Married 78 (30.1%)
Hypertension 3 (1.2%)
Morbidity Asthma 5 (1.9%)
None 251 (96.9%)

the past one year

Table 2: Prevalence of occupational health problems and health seeking behavior in the employees for

Variables Frequency &
Percentage
Work related Musculoskeletal | Yes 159 (61.4%)
disorder No 100 (38.6%)
Seen a doctor for musculoskeletal | Yes 68 (42.7%)
disorder No 91 (57.3%)
.. Yes 104 (40.2%)
Vision problem No 155 (59.8%)
.. Yes 31 (29.8%)
Seen a doctor for vision problem No 73 (70.2%)
Zero 153 (59.1%)
Visits for eye check-up 1 visit 57 (22%)
> 2 visits 49 (18.9%)

Employees on the evening shift had 4.54 times

work experience,

leave taken, and Vision

the odds of having WMSD compared to those on
the morning shift. Those who had taken leave for
more than 3 days had 4.82 times increased odds
of having WMSD compared to those who had
taken less than 3 days leave. (Table 3) The most
common problem affecting the vision was eye
strain (49%) followed by eye fatigue in 35.1% of
the employees. (Figure 2) The least troublesome
problem was dry eye, affecting 3.5% of the study
participants. There was a significant association

between gender, overall job process, work shift,

Int. J. Occup. Safety Health, Volume 16, No 1 (2026), 92-100

problems. (Table 4) Males had 5.58 times
increased odds of having vision problems
compared to females. Workers in the soldering
section had 4.71 times higher odds of vision
problems compared to workers in the winding
section. Employees of the evening shift had 10.22
times increased odds of having vision problems
compared to the morning shift. Employees of
more than 2 years of work experience had 2.48

times increased odds of having vision problems.
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Figure 1: Prevalence of musculoskeletal disorder by body part over the past 1 year

Table 3: Association between work profile and Work-related Musculoskeletal disorders (WMSD)

WMSD
OR CI P value
Factors Present Absent
Male 50 12
Gender 3.36 1.68-6.70 <0.0001
Female 109 88
Winding (Ref) | 34 40 1 - -
Soldering 56 21 3.14 1.59-6.18 0.0009
Job Process
Epoxy Potting | 36 23 1.84 0.92-3.69 0.085
Quality Check | 33 16 2.43 1.15-5.16 0.021
Evening 45 8
Shift 4.54 2.03-10.11 | 0.0002
Morning 114 92
> 2 years 99 44
Work experience 2.1 1.26-3.49 0.004
1- 2 years 60 56
Yes 64 20
Taken leave 2.69 1.50-4.83 0.001
No 95 80
No of days taken | >3 days 22 2
4.82 1.02-22.75 | 0.0465
leave <3 days 41 18
Int. J. Occup. Safety Health, Volume 16, No 1 (2026), 92-100 https://www.nepjol.info/index.php/[JOSH
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Figure 2: Prevalence of Vision problems in the employees

Table 4: Association between work profile and Vision problems

Vision problem
Factors OR CI P value
Present Absent
Male 44 18
Gender 5.58 2.98-10.44 | <0.0001
Female 60 137
Winding (Ref) | 17 57 1 - -
Soldering 45 32 4.71 2.30-9.64 | <0.0001
Job Process -
Epoxy Potting | 15 44 1.14 0.52-2.52 0.73
Quality Check | 27 22 411 1.88-8.98 | 0.0004
. Evening 43 10
Shift - 10.22 | 4.82-21.64 | <0.0001
Morning 61 145
) > 2 years 71 72
Work experience 2.48 1.47-4.17 | 0.001
1- 2 years 33 83
Yes 48 36
Taken leave 2.83 1.65-4.84 | 0.001
No 56 119
No of days taken | >3 days 17 6
2.74 0.95-7.89 | 0.06
leave <3 days 31 30

Discussion

The present study assessed the prevalence of
WMSD and vision-related problems among
employees of an electronics manufacturing
company in Chennai. A high prevalence of both
conditions was observed, with nearly two-thirds
of the employees reporting musculoskeletal
symptoms and over two-fifths experiencing one
or more vision-related symptoms during the past

Int. ]. Occup. Safety Health, Volume 16, No 1 (2026), 92-100

year. These findings underscore the occupational
health burden faced by workers in electronics

manufacturing settings.

The prevalence of WMSD in the present study
was 61.4%, higher than that reported by Yin et al.
in China (40.6%).12 The most affected sites in our
study were the shoulder (52.1%) and the neck
(49%), which is consistent with the study done by

https://www .nepjol.info/index.php/IJOSH
97



https://www.nepjol.info/index.php/IJOSH

Nelson, S et al. Prevalence of work-related musculoskeletal disorders and vision problems among electronics industry employees in Chennai

Daneshmandi et al. among assembly line
workers in an electronics company in Iran, where
the prevalence was 63.8% for the neck and 60.9%
for the shoulders.”® Similar findings were also
seen in employees of the manufacturing sector,
the petrochemical industry, the hand weaving
industry, and the healthcare industry, where the
prevalence ranged from 25% to 56% . This may
be attributed to the same kind of repetitive
movements and forward head posture.™* Upper
body musculoskeletal strain is an ergonomic risk
in occupations requiring precision work and

prolonged static posture.

In our study, about 42.7% sought medical
consultation for work-related musculoskeletal
disorders, in contrast to the study by Akinpelu et
al. in Nigeria among sewing machine operators,
where only 4% sought medical consultation. This
could be due to the operators' socioeconomic
status or to the pain not being severe enough to
warrant a visit to the doctor.”> The male
employees had a higher risk of developing work-
related musculoskeletal disorders compared to
females [OR = 3.36, 95% CI (1.68, 6.70)], which is
in line with the study done by Kee in Korea [OR
=1.59, 95% CI (1.51, 1.68)].* The employees who
had been on the job for more than two years [OR
= 2.1, 95% CI (1.26, 3.49)] had a higher risk of
developing WMSD, which is in line with the
study done by Yang in China and by Roli et. al.
in India probably due to the fact that they are
more exposed to the same kind of movements

than new employees.!?

The prevalence of vision problems among
employees was 40.2%, similar to the finding of
Untimanon et al. in Thai workers, where the
prevalence was 56.4%.7 The most common
symptom was eye strain (49%), followed by eye
fatigue (35.1%), which is similar to the study
done by Jain and Shetty in Mangalore, where the
prevalence for eye fatigue was 59.6% and eye
discomfort was 38.3%.8 Those who had more
years of work experience had a higher
prevalence of developing visual problems
[OR=2.48, 95% CI (1.47, 4.17)], which is similar to

Int. ]. Occup. Safety Health, Volume 16, No 1 (2026), 92-100

the study done by Lin in Taiwan [OR= 1.03, 95%
CI (1.01, 1.06)].'8

Similarly, recent literature has documented
significant occupational health challenges,
including musculoskeletal strain and visual
fatigue, among workers engaged in precision-
based and repetitive tasks, such as those in
manufacturing and service sectors. The studies
by Jayadi Y et al and Kaewjunda ] et al. reinforce
that prolonged static posture, repetitive hand
movements, and visual demands are critical
determinants of both musculoskeletal and visual
morbidities.1920 Similar findings were
documented in a Chennai-based study by Sujitha
S et al,, stating the associated health risks among
employees across the petroleum supply chain.?!
The consistency of these findings across different
occupational settings strengthens the evidence
that ergonomic risk factors play a central role in
the development of these conditions and
underscores the urgent need for workplace
interventions focused on ergonomic redesign,
task variation, and periodic health surveillance.

We had limitations, as this study sample was
from a single company; the results cannot be
generalized, as each company would differ in its
working conditions and organizational practices.
The assessment of musculoskeletal and vision-
related symptoms was based on self-reported
information, which may be subject to recall bias
and reporting bias. Objective ergonomic
assessments and clinical evaluations were not
performed, which could have provided more

precise estimates of exposure and health status.

Conclusion

This study revealed that employees in the
electronics industry experience a high burden of
work-related musculoskeletal disorders (61.4%)
and vision problems (40.2%). Gender, job process,
shift timing, work experience, and health-related
leave were significantly associated with both
conditions. These findings emphasized an urgent
need to strengthen workplace ergonomics,
regular awareness and training on workplace

posture and stretching exercises to reduce

https://www.nepjol.info/index.php/IJOSH
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biomechanical strain on the body. Regular eye
screenings and vision care initiatives, such as
proper lighting and eye relaxation practices,
might reduce vision problems among employees.
Integrating these preventive strategies into
workplace health policies can ultimately
workforce

improve well-being,  reduce

absenteeism, and enhance productivity.
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