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Abstract

Background Musculoskeletal disorders are among the most common occupational health problems in the textile
industry. This study investigated the association between physical and psychosocial job demands and musculoskeletal
disorders among employees working in textile factories.

Methods In this cross-sectional study, 201 workers were randomly selected through stratified sampling from 628
employees working in four textile factories located in the Goldasht Industrial Zone. Musculoskeletal symptoms
were assessed using the Cornell Musculoskeletal Discomfort Questionnaire, and psychosocial job characteristics
were measured using the Job Content Questionnaire. Data were analyzed using path analysis, Spearman correlation
coefficient, chi-square test, and independent t test in SPSS version 26. Statistical significance was set at P < 0.05.

Results The highest prevalence of musculoskeletal disorders was observed in the neck, 69 percent, and knees, 68
percent. The final path analysis model demonstrated that psychological job demands, § = 0.224, supervisor support,
B =-0.270, coworker support, B =—0.383, education level, f = 0.214, and job tenure, p = 0.124, had direct effects on
neck disorders. In contrast, physical workload, = 0.027, physical effort, § = 0.070, and decision-making skill, p =
0.027, exerted indirect effects.

Conclusion Psychological job demands were identified as risk factors, whereas supervisor and coworker support
functioned as protective factors against neck musculoskeletal disorders. Reducing psychosocial stressors and
strengthening workplace social support may help prevent neck musculoskeletal disorders among textile industry
workers.
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1 Introduction

Work-related musculoskeletal —disorders, WMSDs,
are among the most significant occupational health
challenges worldwide and represent a major focus
in ergonomics research. These disorders contribute
substantially to lost work time, increased healthcare
costs, reduced productivity, and occupational burnout.
2 According to the U.S. Bureau of Labor Statistics,
approximately 32 percent of all occupational illnesses
reported in 2014 were attributed to musculoskeletal
disorders. Over the past decade, attention to WMSDs
has intensified due to their association with disability,
absenteeism, and reduced productive working hours. 4
Globally, musculoskeletal disorders rank second only
to cardiovascular diseases in terms of disease burden.
) Furthermore, a 2020 meta-analysis of 45 studies
conducted in Iran reported a relatively high prevalence
of WMSDs among Iranian workers compared with other
countries.!

Unlike many occupational diseases caused by specific
chemical exposures, most musculoskeletal disorders
are multifactorial in origin. They are influenced by
physical, psychosocial, and individual factors.” Among
these, psychosocial work-related factors have received
increasing attention. Psychosocial factors refer to the
interaction between organizational conditions and
individual psychological characteristics that influence
health, job satisfaction, performance, and well-being.*
Hong and colleagues reported that psychosocial factors
reflect workers’ perceptions of their organizational
environment and experiences at work. These factors are
often underestimated in occupational settings, yet they
play a significant role in the development and progression
of musculoskeletal disorders, particularly low back pain.
)

Evidence from the textile sector indicates a substantial
burden of musculoskeletal disorders. A study published
in 2018 reported that 67.28 percent of textile workers
experienced musculoskeletal symptoms.'” A review
study conducted in 2014 demonstrated that psychosocial
job factors are important contributors to low back pain.
"l In addition, previous research has shown that stress
and depressive symptoms are common among textile
workers, largely due to unfavourable working conditions
and socioeconomic pressures.!'?!

Most prior investigations have focused on specific
occupational groups, such as nurses or firefighters.
Consequently, psychosocial risk factors in the textile
industry have not been sufficiently examined. Spinning
and weaving processes are classified as physically
demanding and hazardous occupations, exposing workers
to multiple ergonomic and environmental risk factors.
According to the National Institute for Occupational

Safety and Health, textile factories are among industries
with potentially excessive noise exposure levels.!"!
Therefore, the present study aimed to examine the
association between psychosocial job stressors and the
prevalence of musculoskeletal disorders among textile
workers. The findings are expected to provide evidence
to inform ergonomic and organizational interventions
designed to prevent musculoskeletal disorders in this
sector.

2 Methods

Study Design and Setting

This descriptive, analytical cross-sectional study was
conducted in four textile factories in Iran. The study
population consisted of 628 workers employed in these
factories. Using stratified random sampling proportional
to factory size, 215 workers were initially recruited.
Fourteen participants were excluded due to incomplete
questionnaires or withdrawal, resulting in a final sample
of 201 workers. The final sample size was considered
adequate for cross-sectional analysis and path modeling,
as it exceeded commonly recommended participant-
to-parameter ratios for multivariate analysis. Data was
collected using anonymous questionnaires administered
through structured interviews at the workplace after the
end of work shifts.

Participants

Inclusion criteria were age 18 to 65 years, single-job
employment, at least one year of work experience, no
prior diagnosed musculoskeletal disorders, willingness
to participate, and normal body mass index. Exclusion
criteria were diagnosed psychological disorders and
exposure to severe recent stressful life events, such as
divorce or bereavement of a first-degree relative.

Data Collection Instruments
Datawerecollectedusingthreeinstruments: ademographic
questionnaire, the Job Content Questionnaire, and the
Cornell Musculoskeletal Discomfort Questionnaire.

Job Content Questionnaire (JCQ)

The Persian version of the Job Content Questionnaire
was validated by Choobineh et al. in 2011 to assess
psychosocial job stressors.'” The instrument is based
on the Demand-Control-Support Model developed
by Robert Karasek in 1979.U"! The decision latitude,
job control, dimension consists of two subscales: skill
discretion, 6 items, and decision authority, 3 items.
Psychological job demands are assessed using 5 items.
Social support includes supervisor support, 4 items, and
coworker support, 4 items. Physical job demands include
physical effort, 3 items, and isometric physical load, 2
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items. Job insecurity is measured with 3 items. Reported
Cronbach’s alpha coefficients for the Persian version
ranged from 0.54 to 0.85, indicating acceptable to good
internal consistency across subscales.

Cornell Musculoskeletal Discomfort Questionnaire
(CMDQ)

The Cornell Musculoskeletal Discomfort Questionnaire
is a standardized self-report instrument used to assess
musculoskeletal discomfort across 12 body regions.
For each region, scores range from 0 to 90 based on
frequency, severity, and interference with work activities.
The Persian version was validated by Afifehzadeh
Kashani et al. in 2010.1"

Statistical Analysis

Data were analyzed using SPSS version 26. The chi-
square test and independent t test were used to compare
categorical and continuous variables, respectively.
Spearman correlation coefficient was applied to
assess associations between psychosocial factors and
musculoskeletal disorders.

Multiple linear regression analysis was performed to
identify predictors of musculoskeletal disorders. Path
analysis was conducted to examine direct and indirect
relationships among variables. Indirect effects were
estimated using a regression-based mediation approach.
Standardized regression coefficients along theoretically
specified pathways were multiplied to calculate indirect
effects, enabling identification of variables influencing
neck musculoskeletal disorders through psychological
job demands. Statistical significance was set at P < 0.05.

3 Results

Of the 215 workers initially recruited, 201 completed
the study, yielding a response rate of 93.5 percent. All
participants were male, and 88.6 percent were married.
The mean age was 33.6 = 7.0 years, the mean job tenure
was 10.3 + 5.61 years, and the mean body mass index,
BMI, was 25.3 + 3.25 kg/m?.

The highest prevalence of musculoskeletal disorders was
observed in the neck, 69 percent, followed by knees, 68
percent, wrists, 64 percent, lower legs, 61 percent.
Chi-square and independent t tests showed significant
associations between job tenure and musculoskeletal
disorders in several body regions. Significant relationships
were identified for the neck, P = 0.036, right shoulder, P
= (0.014, left shoulder, P = 0.019, right arm, P = 0.043,
right knee, P = 0.042, left knee, P = 0.040, lower legs, P
=0.009, and feet, P=0.001.

Education level was significantly associated only with
neck disorders, P = 0.045. No significant associations
were observed between BMI and musculoskeletal
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disorders in any body region, P = 0.468.

Based on the Job Content Questionnaire scores, the mean
+ standard deviation values were as follows: decision
latitude, 59.68 + 13.49; social support, 20.65 £ 5.66;
physical job demands, 13.26 + 3.64; psychological job
demands, 31.39 + 8.04; and job insecurity, 8.66 + 3.39.
The Kolmogorov, Smirnov test indicated that
musculoskeletal disorder scores and psychosocial factor
scores were not normally distributed, P < 0.05. Therefore,
nonparametric analyses were applied.

Correlation Analysis

Spearman correlation analysis demonstrated weak
to moderate associations between most psychosocial
dimensions and musculoskeletal disorder scores in both
upper and lower body regions, P < 0.05. No significant
correlations were found between decision latitude or its
subscales and musculoskeletal disorders, P > 0.05.
Notably, neck disorders showed stronger correlations
with all psychosocial dimensions compared with
other body regions, P < 0.05. Significant correlations
were also observed between mean severity scores of
musculoskeletal disorders and psychosocial dimensions,
except for decision latitude and decision-making skill.
Although decision authority was not significant in the
bivariate analysis, it was retained in the path model based
on the theoretical framework of the Demand-Control-
Support model and prior literature.(Table 1)

Given the high prevalence of neck disorders, path
analysis was performed to evaluate the direct and indirect
effects of psychosocial factors, physical demands,
and demographic variables on neck musculoskeletal
disorders.

The conceptual model, Figure 1, was developed based
on theoretical assumptions and prior research, including
psychosocial dimensions, job tenure, education level, and
BMI as potential determinants. After empirical testing,
the final model was presented as Figure 2.

Multiple linear regression analysis showed a correlation
coefficient of R = 0.668, indicating a relatively strong
association between the independent variables and neck
disorders. The adjusted coefficient of determination,
R?adj = 0.414, indicated that 41.4 percent of the variance
in neck musculoskeletal disorders was explained by the
model. The overall model was statistically significant, F
=13.851, P<0.01.

According to Figure 2, coworker support, supervisor
support, psychological job demands, and education level
had direct effects on neck musculoskeletal disorders. In
contrast, isometric physical load, physical effort, and
decision-making skill exerted indirect effects through
psychological job demands (Table 2).
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Table 1 Spearman Correlation Coefficients Between Psychosocial Factors and Mean Musculoskeletal Disorder Scores

Body Job Inse- Isomet-  Physical Physical  Supervisor Co- Social Psychological Decision  Skill Decision
Region curity ric Load Effort Job De- Support worker Support  Job Demands Author- Discre- Latitude
mands Support ity tion

Neck 0.239%**  (.312%*%*  (.360%**  (0.421%**  (0.456%** 0.328***  0.459%**  (0.497*** 0.266%**  0.101 0.138
Right 0.063 0.245%**  0.297***  0.337%*%*  0.276%** 0.192%* 0.285%%%  (.402%** 0.158%* 0.100 0.052
Shoul-
der
Left 0.057 0.224%*  0.297***  0.327%*%*  0.316%** 0.181* 0.204%%%  (.383%** 0.186%* 0.079 0.082
Shoul-
der
Upper 0.076 0.083 0.164 0.166 0.065 0.191** 0.135 0.175 0.050 0.115 0.027
Back
Upper 0.144* 0.173* 0.200%*  0.230%* 0.311%** 0.089 0.236%* 0.369%** 0.207** 0.236*%*  0.118
Right
Arm
Upper 0.075 0.118 0.166* 0.170%* 0.266%* 0.047 0.130 0.326%** 0.131 0.085 0.043
Left
Arm
Lower  0.103 0.138 0.063 0.102 0.077 0.156* 0.140%* 0.141* 0.112 0.029 0.071
Back
Right 0.088 0.161* 0.130 0.158* 0.255%* 0.215%* 0.253***  (0.280%** 0.176* 0.004 0.143*
Fore-
arm
Left 0.025 0.101 0.153* 0.150%* 0.147* 0.164* 0.172%* 0.192%** 0.165% 0.062 0.093
Fore-
arm
Right 0.095 0.100 0.228**  0.201* 0.195 0.281**%  0.286%**  (.305%** 0.198 0.062 0.110
Wrist
Left 0.096 0.083 0.243%%  0.204** 0.211%** 0.303%*%  0.306%**  0.250%** 0.214%* 0.034 0.142%*
Wrist
Hip 0.044 0.045 0.121 0.120 0.270 0.146 0.108 0.097 0.084 0.029 0.051
Right 0.054 0.195*%*  0.005 0.078 0.039 0.114 0.085 0.150%* 0.051 0.001 0.044
Thigh
Left 0.028 0.154* 0.043 0.087 0.018 0.058 0.036 0.113 0.043 0.001 0.037
Thigh
Right 0.146* 0.203**  0.180* 0.228%* 0.178* 0.132 0.178%* 0.297%** 0.160* 0.092 0.054
Knee
Left 0.130 0.215%%  0.204**  0.250***  0.170* 0.107 0.159* 0.246%** 0.140%* 0.108 0.028
Knee
Lower  0.160* 0.156* 0.153* 0.188%* 0.266%** 0.120 0.221%* 0.293%** 0.131 0.094 0.022
Right
Leg
Lower  0.162 0.155 0.147 0.185%* 0.280%*** 0.117 0.230%**  0.291%** 0.124 0.086 0.019
Left
Leg
Right 0.154%* 0.158% 0.134 0.174%* 0.255%** 0.203** 0.286%**  0.25]%** 0.196%* 0.030 0.142%*
Foot
Left 0.140%* 0.156* 0.155% 0.182%* 0.263*** 0.205%* 0.291%**  (.255%** 0.198** 0.033 0.146*
Foot
Note: ***p <0.001, **p <0.01, *p<0.05
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Figure 2 Empirical Path Model of Psychosocial Factors, Demographic Variables, and Neck Musculoskeletal Disorders

Table 2 Direct, Indirect, and Total Effects of Independent Variables on Neck Musculoskeletal Disorders

Independent Variable Direct Effect Indirect Effect Total Effect
Supervisor Support -0.27 - 0.27
Coworker Support -0.383 - 0.383
Psychological Job Demands 0.224 - 0.224
Education 0.214 - 0.214

Job Tenure 0.124 - 0.124
Physical Load - 0.124 x 0.224 0.027
Physical Effort - 0.313 % 0.224 0.070
Decision-Making Skill - 0.124 x 0.224 0.027

Indirect effects were calculated through mediating variables in the path mode
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4 Discussion

The primary objective of this study was to examine
the association between physical and psychosocial
job demands and the prevalence of musculoskeletal
disorders among textile industry workers. The final
sample included 201 production-line workers employed
in four textile factories located in the Goldasht industrial
area of Najafabad.

Prevalence of Musculoskeletal Disorders

The findings demonstrated a high prevalence of
musculoskeletal disorders across multiple body regions.
In the upper extremities, prevalence rates were highest
in the neck, 69 percent, followed by the shoulders, 64
percent, wrists, 64 percent, upper arms, 58 percent,
forearms, 51 percent, and upper back, 41 percent. In the
lower extremities, the highest prevalence was observed
in the knees, 68 percent, followed by the feet, 61 percent,
lower back, 60 percent, thighs, 31 percent, and hips, 16
percent.

These findings are broadly consistent with previous
research. Tania et al. reported a prevalence of 68.9
percent for neck disorders among women and 63.16
percent among men, with substantial involvement of
the upper back and shoulders.'” Similarly, Moussavi
Najarkola and Mirzaeiet reported high prevalence rates
in textile workers, including 67.7 percent in the neck and
87 percent in the upper arms.!"*! A national meta-analysis
conducted in Iran between 2001 and 2016 also identified
the neck as one of the most frequently affected regions.
Although absolute prevalence rates vary across studies,
likely due to differences in methodology and occupational
context, the overall pattern is comparable.

Demographic Factors

A significant association was observed between job
tenure and musculoskeletal disorders in the knees
and feet. This finding aligns with reports from steel,
aluminum, and metal-structure manufacturing industries.
119201 The absence of significant associations in other body
regions may reflect the occupational structure of the
textile sector, where physically demanding tasks allow
retirement after 20 years of service. Consequently, many
workers are relatively young with moderate job tenure.
In addition, the nature of textile production, which often
requires prolonged standing and repetitive lower-limb
activity, may explain the stronger association with knee
and foot disorders.

Education level was associated with neck disorders,
suggesting that lower educational attainment may be
linked to assignment to more physically demanding or
repetitive tasks. No significant relationship was observed
between BMI and musculoskeletal disorders, which may

reflect the relatively homogeneous BMI distribution in
this occupational group.

Psychosocial Factors

Workers reported relatively high decision latitude and
low job insecurity, suggesting that these dimensions were
unlikely to be major stressors in this setting. In contrast,
psychological job demands and physical job demands
were reported at higher levels, indicating substantial
workload pressure and time constraints.

Findings from other occupational groups show similar
patterns. Gholami et al. reported comparable mean scores
for psychosocial dimensions among nurses.'! Gomez-
Ortiz also documented similar distributions of decision
latitude, psychological job demands, and social support
among Colombian nurses.?” Although occupational
contexts differ, these studies support the relevance of
psychosocial constructions measured by the Job Content
Questionnaire.

A significant association was observed between physical
job demands and musculoskeletal disorders in nearly all
body regions, except the thighs. Tun Win demonstrated
that physical job demands were significant predictors of
work-related musculoskeletal disorders among sewing-
machine operators.”” Likewise, Stijn et al. reported
positive associations between physical job demands and
musculoskeletal disorders among nursing assistants. "
These findings reinforce the central role of biomechanical
load in the development of musculoskeletal symptoms.
In contrast, no significant association was identified
between decision latitude and musculoskeletal disorders.
Similar results were reported by Lorusso et al. among
radiology technicians®’ and by Choobineh et al. in an
ergonomic intervention study among office workers.
120 However, other studies have identified low decision
latitude as a risk factor for shoulder pain or general
musculoskeletal disorders.” These discrepancies may
be attributable to differences in task characteristics,
organizational structure, and workforce demographics.

Social Support and Path Analysis Findings

Social support, including supervisor and coworker
support, showed significant associations with
musculoskeletal disorders across body regions. Datience
and Erick reported that higher levels of social support
were associated with lower musculoskeletal disorder
prevalence among schoolteachers.?”

Path analysis demonstrated that coworker support,
supervisor support, and psychological job demand exerted
direct effects on neck disorders. Isometric physical load
and physical effort showed indirect effects. Education
level also demonstrated a direct association with neck
disorders. Tun Win Oo identified job stress and physical
job demands as important predictors of musculoskeletal
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disorders,” findings that are consistent with the present
study.

Similarly, Silva et al. reported that psychosocial factors,
including occupational stress, psychological job demands,
and low supervisor support, increased the likelihood
of musculoskeletal disorders among production-line
workers.”®) These findings collectively support the
Demand-Control-Support theoretical framework.

The prominent role of supervisor and coworker support
observed in this study suggests that social support
functions as a protective factor. In textile production
environments characterized by repetitive tasks and
sustained postures, limited social support may intensify
muscle tension and prolong static loading, thereby
increasing the risk of neck disorders. Social support
therefore represents a modifiable target for organizational
and ergonomic interventions.

Several limitations should be considered. First,
environmental factors such as noise, temperature, and
lighting were not included in the analytical model,
although they may influence occupational stress and
musculoskeletal outcomes. Second, the study population
was limited to male workers within a single geographic
region, which may restrict generalizability. Third, the
relatively modest sample size may limit statistical power
for detecting smaller effects. Finally, the cross-sectional
design precludes causal inference between psychosocial
factors and musculoskeletal disorders.

Future longitudinal studies incorporating environmental
exposures and diverse worker populations are
recommended to clarify causal pathways and strengthen
external validity.

5 Conclusion

The findings indicate that psychological job demands
act as risk factors, whereas supervisors and coworker
support function as protective factors against neck
musculoskeletal disorders among textile workers.
Physical job demands also contribute directly and
indirectly to musculoskeletal outcomes.

These results highlight the need for macro-ergonomic
interventions aimed at task redesign, workload
management, and strengthening workplace social
support systems. Reducing psychological job demands
and minimizing physical risk factors, including repetitive
tasks, static postures, and high-force exertion, may reduce
the burden of musculoskeletal disorders and improve
productivity in the textile industry.
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