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  Introduction: Musculoskeletal Disorders (MSDs) are common 
symptoms experienced by textile industry workers due to 
repetitive work activities, static postures, and high physical 
workload. This study aimed to analyze the relationship 
between age, working period, and work fatigue with MSDs 
symptoms among weaving area workers in the textile industry. 
Methods: This quantitative research used a cross-sectional 
design with 100 respondents selected through simple random 
sampling. Data were collected using the Nordic Body Map 
questionnaire to assess MSDs symptoms and the Fatigue 
Assessment Scale (FAS) for work fatigue. Data were analyzed 
using the Fisher Exact Test at a 5% significance level. Results: 
The findings showed no significant relationship between age 
and MSDs symptoms (p = 0.067), while there was a significant 
relationship between working period (p = 0.040) and work 
fatigue (p = 0.009) with MSDs symptoms. The areas of the body 
that experience the most symptoms are the waist, right 
shoulder and back. Conclusion: The study concludes that 
working period and work fatigue have a significant influence 
on MSDs symptoms, while age does not show a significant 
association. Therefore, it is recommended that ergonomic 
interventions, job rotation, posture training, and active rest be 
implemented to prevent and reduce MSDs among textile 
industry workers. 

Keywords: Age, MSDs, work 
fatigue, working period 

 

 Corresponding Authors: (*) 

Prodi Kesehatan Masyarakat, Fakultas Ilmu Kesehatan, Universitas Muhammadiyah 
Surakarta, Jl. A. Yani Tromol Pos I, Pabelan Kartasura, Sukoharjo 57169, Indonesia 
Email: feryirawan1235@gmail.com  

 
INTRODUCTION 

Industrial development in the era of globalization has had a significant impact on 
the world of work. On the one hand, technological advances can increase the efficiency and 
productivity of companies, but on the other hand, they also pose a risk to the health of the 
workforce, especially occupational diseases such as musculoskeletal disorders (MSDs). As 
a developing country, Indonesia needs a healthy, efficient and productive workforce to 
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support national development, but in the midst of increasingly complex work demands, 
protection of occupational health is becoming increasingly urgent to pay attention to 
(Wildasari & Nurcahyo, 2023).   

Based on the 2018 International Labor Organization (ILO) report, every year there 
are around 2.78 million deaths caused by occupational accidents and diseases, with 86.3% 
of them caused by occupational diseases. In Indonesia, BPJS Ketenagakerjaan notes that the 
number of cases of occupational diseases (PAK) continues to increase from year to year, 
with around 32% of them being musculoskeletal symptoms, mainly due to work activities 
that involve lifting weights and non-ergonomic postures (Ridlo & Fasya, 2023). 

Furthermore, the World Health Organization (WHO) reports that around 59% of 
workers in the industrial sector experience MSDs symptoms every year. In fact, MSDs are 
also the cause of work absenteeism in various sectors at around 15%, with annual 
prevalence in Western countries ranging from 36.2% to 57.9%, while in Asian countries, the 
figure is higher, ranging from 36.8% to 69.7% (Alfiani et al., 2023).   

Various studies in India, Ethiopia, and a cross-country systematic review show a 
very high prevalence of MSDs among weavers, particularly in the shoulders, lower back, 
upper back, and neck, with 12-month prevalence in some locations reaching >80% for back 
and shoulder pain among handloom weavers, and a combined prevalence of 
approximately 72% in low- and middle-income countries. Consistent occupational factors 
that emerged were prolonged static sitting in front of the loom, uncomfortable posture, 
chairs without backrests, repetitive movements, working hours >8 hours/day, high 
workload, lack of rest, and lack of knowledge about ergonomics (Geto et al., 2025; Haftu et 
al., 2023; Siddiqui et al., 2021). A similar pattern is also seen among garment and batik 
workers in Indonesia, with the dominant complaints being lower back, neck, shoulder, and 
upper extremity pain due to awkward postures and repetitive manual work. In Laweyan, 
Surakarta, the context that has been studied, mainly batik and stamped batik, shows a high 
risk of MSDs due to stooped postures, long working hours, and workstation designs that 
are not ergonomic (Das et al., 2023; Gebrye et al., 2025; Pratiwi & Nuriati, 2022; Pristianto 
et al., 2025).  

Various studies on weavers in countries such as Ethiopia and India show a high 
prevalence of MSDs related to prolonged sitting, repetitive hand movements, static work 
postures, and continuous physical workloads. These findings indicate that weaving work 
carries high ergonomic risks. Similar working conditions are also found in the textile 
industry in Laweyan District, Surakarta, where the weaving process is dominated by 
repetitive activities and long working hours. However, specific data on the prevalence and 
patterns of MSD complaints among textile industry weavers in this region are still limited, 
so there is no measurable picture available as in studies in other countries. This limitation 
provides an opportunity for further research to examine the relationship between age, 
length of service, and work fatigue with MSDs among textile industry weavers in Laweyan 
(Haftu et al., 2023b; Siddiqui et al., 2021). 

Various evidence shows that age, working period, and work fatigue play an 
important role in the occurrence of MSDs. Among weavers in India and Ethiopia, 
complaints of MSDs increase with age and length of employment; workers with more than 
10 years of experience have a risk of MSDs that is up to five times higher than those with 
less than 5 years of employment, presumably due to cumulative exposure, age-related 
degenerative changes, and reduced tissue repair capacity (Haftu et al., 2023a; Siddiqui et 
al., 2021). A meta-analysis of weavers in low- and middle-income countries also identified 
age >40 years and work experience >10 years as recurring factors associated with MSDs 
(Geto et al., 2025). A study of weavers in Indonesia found that age, daily working hours, 
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length of service, working posture, workload, and working hours were significantly 
associated with both work fatigue and MSD complaints, confirming that physical fatigue 
due to excessive work and non-ergonomic posture accelerates the onset of musculoskeletal 
pain (Pah et al., 2025). 

Various work studies show that people over the age of 35 have a higher risk of MSDs 
than younger people. Among manufacturing workers in Beijing, being over the age of 35 
significantly increased the prevalence of MSDs, along with long working hours, static 
sitting postures, repetitive movements, and uncomfortable positions (Ding et al., 2023). A 
textile study in India reported that most workers had 8–10 years of experience and 
concluded that longer work experience was associated with more severe MSDs incidents 
and pain, along with long working hours and continuous standing/sitting work (Saha et 
al., 2023). Ergonomic models explain that prolonged physical fatigue reduces muscle 
strength and endurance, worsens posture, and increases mechanical stress on joints/spine, 
thereby triggering or exacerbating MSDs (Ma et al., 2022). Therefore, these three factors are 
considered important determinants in understanding the risk of MSDs among textile 
industry weaving workers. 

  
LITERATURE REVIEW 

 MSDs caused by cumulative trauma are a common health problem and 
occupational disorder globally. These problems stem from a variety of stressors, including 
repetitive movements, poor posture, overexertion, and localized mechanical stress 
(Marzban et al., 2024). In 2019, Global Burden of Disease noted that approximately 1.71 
billion people worldwide experience these disorders, including low back pain, neck pain, 
osteoarthritis, and other similar conditions (Cieza et al., 2020). 

In Indonesia, the prevalence of MSDs is also quite high. According to the Central 
Bureau of Statistics (2019), as many as 40.5% of diseases are the result of work. Based on a 
study involving 9,482 workers in 12 districts/cities in Indonesia, it is known that MSDs are 
experienced by 16% of total employees. In Indonesia, the RISKESDAS results show that the 
prevalence of MSDs symptoms reached 7.9%, and even in some provinces, such as Aceh 
and Bengkulu, the figure exceeded 10% (Ariyanto et al., 2024). 

Some of the risk factors for MSDs commonly found in the workplace include age, 
working period, and fatigue. As we age, muscle ability and elasticity of body tissues will 
decrease, thus increasing susceptibility to injury. Previous research shows that workers 
over 35 years old have a 26 times greater risk of experiencing MSDs symptoms compared 
to workers under 35 years old (Rustam, 2024). 

In addition to age, working period also plays a role in increasing the risk of MSDs. 
According to the theory of working period by Tarwaka (2004), the longer a person works, 
the greater the risk of experiencing MSDs. This is especially true in jobs with static sitting 
positions, which can cause strain on muscles, fascia, and ligaments in the thoracic area 
(Alfiani et al., 2023). Meanwhile, fatigue is a condition that is often not realized, but can 
reduce performance, increase the risk of injury, and accelerate the onset of MSDs symptoms 
(Hosseini et al., 2021). 
 
METHODS 

This study employed a quantitative analytic observational design with a cross-
sectional approach to examine the relationship between age, working period, work fatigue, 
and MSDs symptoms at a single point in time. 
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This research was conducted at one of the leading textile companies located in the 
Laweyan area, Surakarta, from March to April 2025. The focus of this research was on the 
Weaving Department, which is the heart of fabric production at the company. 

Working conditions in the weaving department are physically demanding, 
requiring workers to operate hundreds of weaving machines in a high-noise, high-
temperature environment. Work activities involve prolonged standing and repetitive 
movements when joining threads, which ergonomically pose a risk of MSDs. 

Age and working period are crucial variables at this location due to the diversity of 
employee profiles, ranging from new workers to senior workers who have been exposed to 
physical strain for decades. In addition, the noisy and hot work environment and the 
demand to always be alert to thread damage trigger the emergence of Work Fatigue. This 
fatigue is not just drowsiness, but a condition of decreased physical stamina in workers, 
which if left unchecked can exacerbate MSDs or disorders of the muscles and joints. 

The population in this study consisted of all 490 workers in the weaving 
department. The sample size was determined using the Lemeshow formula with finite 
population correction, namely: 

𝑛 =
𝑍2 ×𝑃 × (1 − 𝑃) × 𝑁

𝑑2 × (𝑁 − 1) + 𝑍2 × 𝑃 × (1 − 𝑃)
 

with the explanation: 
n = minimum sample size 
N = population size (490 workers) 
Z = Z score at a 95% confidence level (1.96) 
P = estimated population proportion (0.5) 
d = margin of error (0.1) 

 
Based on these calculations, the value n = 80.44 was obtained, which was rounded 

to 80 respondents as the minimum sample size. However, to increase the representativeness 
and strength of the analysis, this study involved 100 respondents selected using simple 
random sampling techniques among workers in the weaving section of the textile industry. 

The independent variables in this study include age, working period, and work 
fatigue, while the dependent variable is MSDs symptoms. The instruments used were 
Fatigue Assessment Scale (FAS) questionnaire to measure work fatigue. The Fatigue 
Assessment Scale (FAS) is a standardized questionnaire used to assess the subjective fatigue 
experienced by workers, encompassing both physical and mental aspects. This instrument 
consists of 10 items designed to evaluate the intensity of fatigue and its impact on 
motivation and daily functioning. Work fatigue was measured using the Fatigue 
Assessment Scale (FAS), which consists of 10 items covering physical and mental fatigue 
dimensions (Lestari et al., 2022). Each item is rated on a five-point Likert scale ranging from 
1 (never) to 5 (always). Items 4 and 10 are reverse-scored before calculating the total score. 
The total FAS score ranges from 10 to 50, obtained by summing all item scores (Tokumasu 
et al., 2024). Based on established cut-off values, a total score ≥22 indicates the presence of 
significant fatigue, while a score <22 indicates no fatigue (Hussain et al., 2022). 

Musculoskeletal pain was assessed using the Nordic Body Map (NBM) 
questionnaire, an ergonomic instrument commonly used to detect musculoskeletal 
symptoms among workers. The NBM consists of a body map that identifies the location 
and level of discomfort in various muscle regions (Ammarwati, 2022). The Nordic Body 
Map (NBM) questionnaire was used to obtain detailed information on body regions 
experiencing pain or discomfort during work. Although based on self-report, this 
instrument has been standardized and validated for assessing musculoskeletal symptoms 
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(Dewi, 2020). The Nordic Body Map (NBM) questionnaire assesses 28 body regions on the 
right and left sides, from the neck to the lower limbs, to identify areas experiencing pain or 
discomfort. The total score reflects the overall level of musculoskeletal symptoms (Beatrix 
& Wijayanto, 2023). Although the original scoring system classifies symptoms into several 
risk levels, this study applied a simplified cut-off point, where a total score ≤28 was 
categorized as no symptoms and >28 as symptomatic (Ammarwati, 2022). Thus, there are 
2 categorizations in this research MSDs symptoms, namely asymptomatic and 
symptomatic. As explained in  Yung et al (2020) study, self-reported data may include 
responses from both asymptomatic and symptomatic workers, and individuals 
experiencing musculoskeletal symptoms may tend to report higher levels of exposure 
compared to those without symptoms.  

Data collection was carried out through distributing questionnaires to respondents 
who met the inclusion criteria. After the data was collected, data processing was carried out 
consisting of editing, coding, scoring, entry, and tabulating. Data analysis was carried out 
univariately to describe the characteristics of respondents and bivariate with the Fisher 
Exact Test using IBM SPSS Statistics version 20 to identify the relationship between 
variables, with a significance level of 95% (p < 0.05).  

Before this research was conducted, an ethical test was submitted to the Health 
Research Ethics Committee of the Faculty of Health Sciences, Universitas Muhammadiyah 
Surakarta with number 1024/KEPK-FIK/IV/2025. After ethical testing, data were collected 
from respondents by providing research consent sheets, followed by observation and filling 
out questionnaires by respondents. Primary data were then processed in accordance with 
predetermined univariate tests and bivariate tests, and interpretation of the results 
obtained. 

 
RESULTS AND DISCUSSION 

This research was conducted in one of the textile industries in Laweyan District, 
Surakarta City, which is engaged in the production and distribution of fabrics on a national 
to international scale. The company has an integrated production system that includes 
various processes ranging from yarn preparation, weaving, to fabric quality inspection. In 
supporting occupational safety and health (OHS), the company has tried to apply the 
principles of industrial hygiene and OHS management system which aims to minimize the 
risk of occupational accidents and health problems in its workforce. 

The weaving area is one of the main work units in the production process, tasked 
with processing yarn into fabric through the crossing of warp and weft yarns. The process 
involves a series of stages such as warping, sizing, and recing, which are performed with 
repetitive movements and static postures. After that, the yarn is fed into the loom to be 
processed into fabric. This process is also supported by a cooling system in the form of 
water spraying so that the yarn does not break easily. After weaving, the fabric is checked 
for quality through the shiage process (quality inspection), then classified, folded through 
the kolding process (fabric fireplace), and mended (cutting of untidy threads and 
bleaching). High physical activity, static work positions, and repetitive movements 
performed continuously have the potential to cause MSDs in workers in this area. These 
risks are exacerbated by ergonomic hazards, such as lifting heavy loads, performing fast or 
repetitive movements, and the use of less ergonomically designed work machines and 
equipment that force workers to adopt unnatural or inappropriate postures (International 
Labour Organization, 2018). 

This section presents the general characteristics of respondents involved in the 
study. The highest number of respondents was in the female gender category as many as 
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96 respondents (96%) while the number of respondents in the male gender category was 4 
respondents (4%). The statistical tests that have been conducted produced data for 
univariate analysis as shown in Table 1.  

 
Table 1. Distribution of Age, Working Period, Work Fatigue, and MSDs Symptom 

Variable Categories Frequency Percentage % 
Age ≤ 35 Years 15 15 

 > 35 Years 85 85 
Working Period ≤ 10 Years 22 22 

 > 10 Years 78 78 
Work Fatigue No Fatigue 15 15 

 Fatigue 85 85 
MSDs Symptom Asymptomatic 7 7 

 Symptomatic 93 93 

 
The majority of respondents were over 35 years old, accounting for 85 individuals 

(85%), while those aged 35 years or younger totaled 15 individuals (15%). Most respondents 
also had a work period of more than 10 years, with 78 individuals (78%), compared to 22 
individuals (22%) who had worked for 10 years or less. Additionally, the majority of 
respondents reported experiencing fatigue (85 individuals or 85%), while only 15 
individuals (15%) did not report fatigue. In terms of MSDs symptoms, 93 respondents (93%) 
were categorized as symptomatic, while only 7 respondents (7%) were asymptomatic 
(Table 1). 
 
Relationship between Age and Musculoskeletal Disorders (MSDs) in Weaving Workers 
of the Textile Industry 

Age is one of the individual factors often associated with the risk of MSDs in 
workers. In this context, age refers to the chronological age of individuals that can affect 
their physical condition and health, including susceptibility to MSDs. Several studies have 
shown that increasing age may be associated with an increased risk of MSDs due to 
physiological changes that occur with age, such as decreased muscle strength and tissue 
elasticity (Gebrye et al., 2025). 

The results of statistical tests in Table 2, that have been carried out with the Fisher 
Exact Test with a confidence level of 95% or α = 0.05 obtained a value (p-value 0.067), then 
Ha is rejected and Ho is accepted, which means that there is no relationship between age 
and symptoms of MSDs in textile industry weaving workers. The age category ≤ 35 years 
with no symptoms is 3% and there are MSDs symptoms as much as 12%. While the age 
category > 35 years with no symptoms as much as 4% and there are symptoms of MSDs as 
much as 81%. 
 

Table 2. Bivariate Analysis Results 
Variables Categories MSDs Symptoms Total P-value 

Asymptomatic Symptomatic  

n % n % N %  

Age ≤ 35 Years 3 3 12 12 15 15 0,067 
 > 35 Years 4 4 81 81 85 85  
Working Period ≤ 10 Years 4 4 18 18 22 22 0,040 
 > 10 Years 3 3 75 75 78 78  
Work Fatigue No Fatigue 4 4 11 11 15 15 0,009 
 Fatigue 3 3 82 82 85 85  
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   The findings of this study are supported by previous research, which indicates that 
age is not significantly correlated with musculoskeletal symptoms (p = 0.05)  (Ruka et al., 
2024). The results of this study are also reinforced by research conducted based on age, the 
results of bivariate analysis in this study prove that there is no relationship between age 
and MSDs (p = 0.958) (Balaputra et al., 2020).  

The results of this study contradict research conducted by Shobur et al (2019), that 
the results of the relationship analysis obtained the value of the age variable on MSDs is 
0.012 (p <0.05) which indicates there is a relationship between age and MSDs symptoms.  
The possible relationship between age and MSD symptoms among weaving workers may 
be due to degenerative musculoskeletal processes that occur with age, such as decreased 
muscle elasticity, reduced bone density, and decreased tissue recovery capacity, making 
older workers more susceptible to pain and disorders resulting from long-term exposure to 
repetitive movements and static postures. 

According to Tarwaka (2004), these findings are also supported by other theories 
that explain that age is a risk factor that can cause MSDs. In general, aged 35-65 years 
humans begin to feel symptoms in skeletal muscles. Usually, the first symptoms appear 
around the age of 35, and these symptoms tend to increase with age. This is due to the 
decline in muscle health and strength that often occurs in middle age, which increases the 
risk of developing problems with the muscles (Hakim et al., 2017). If there is no relevant 
relationship between age and MSDs symptoms, this could be due to the high number of 
elderly people who are still productive in the study area, either due to economic factors or 
personal desires. In addition, the condition is also influenced by physical strength that has 
been trained since a young age (Fahmiawati et al., 2021). 
 
Relationship between Working Period and Musculoskeletal Disorders (MSDs) in 
Weaving Workers of Textile Industry 

The working period is the time during which an employee, in accordance with 
internal regulations and employment contracts, must perform his or her job duties. It 
includes not only the main working time but also additional work, regulated rest periods, 
and other types of working time expenditure (Karavashkina et al., 2024) 
   The results of statistical tests that have been carried out with the Fisher Exact Test 
with a confidence level of 95% or α = 0.05 obtained a value (p-value 0.040), then Ha is 
accepted and Ho is rejected, which means that there is a relationship between working 
period and symptoms of MSDs in textile industry weaving workers. This shows that the 
longer the working period, the more at risk the weaving workers experience MSDs 
symptoms. The category of working period ≤ 10 years with no symptoms is 4% and there 
are MSDs symptoms as much as 18%. While the category of work period > 10 years with 
no symptoms was 3% and there were MSDs symptoms as much as 75%. 

This result is in line with research conducted by (Djawa et al., 2023), that workers 
with a work period of more than 10 years have almost 4 times greater risk of experiencing 
MSDs than those with a shorter work period. Although the lower limit of the CI is close to 
1, the p value still shows statistical significance.  

Another study conducted on ulos weaving workers in South Siantar District also 
found that working period has a significant relationship with MSDs symptoms, with a p 
value of 0.020. This study suggests that workers with more than 10 years of working period 
need to manage work time to maintain health and reduce workload to prevent MSDs 
symptoms (Muliati, 2020). 

The results of this study are also reinforced by a study conducted in Chencha 
District, Gamo Zone, Ethiopia which showed that a work period of more than ten years had 
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a 5.05 times greater chance of experiencing occupational MSDs compared to those with less 
than five years of work experience (AOR = 5.05; 95% CI: 1.23-20.77). A possible explanation 
is that more experienced weavers often work for extended durations and are more 
frequently exposed to risk factors that can lead to occupational MSDs. Moreover, aspects 
like the natural aging process, degenerative changes associated with age, reduced capacity 
for tissue repair, cartilage thinning, and the buildup of stress on various body structures 
due to workload also play a role in the development of work-related MSDs (Haftu et al., 
2023b). Working period is one of the risk factors that have a major influence on the 
possibility of a worker experiencing MSDs symptoms, especially in types of work that 
require high physical exertion (Bahri et al., 2022) 

The results of this study are not in line with the research proposed by  Darlis and 
Elyanovianti (2023), with the results of the statistical test p value = 0.060 (p>0.05) indicating 
that there is no relationship between working period with symptoms of MSDs. 

From the results presented above, it can be inferred that there is a significant 
association between the working period and the incidence of MSDs symptoms among 
weaving workers in the textile industry. An extended working period tends to increase the 
likelihood of workers experiencing MSD-related symptoms. This indicates that the 
duration of exposure to ergonomic risk factors, such as static work positions, repetitive 
movements, and high physical workloads over a long period of time, contributes to an 
increased risk of MSDs.  

Therefore, it is recommended that companies make preventive efforts through job 
rotation to reduce the duration of exposure to workloads, provide regular ergonomic 
training, improve ergonomic work design, provide active breaks such as light stretching 
during working hours, and conduct routine occupational health checks, especially for 
workers with more than 10 years of working period. These measures are expected to reduce 
the prevalence of MSDs symptoms and improve worker welfare and productivity.  
 
Relationship between Work Fatigue and Musculoskeletal Disorders (MSDs) in Weaving 
Workers of Textile Industry 

Work fatigue is a condition in which workers experience a decrease in physical and 
mental capacity due to excessive workload or unergonomic working conditions. This 
fatigue can be triggered by several factors, such as high job demands, lack of control at 
work, and inadequate support from coworkers or superiors. Work fatigue can affect worker 
productivity and health, and increase the risk of other health problems such as MSDs (Das 
& Singh, 2025; Susoko & Zetli, 2023). 
   The results of the statistical analysis using the Fisher Exact Test at a 95% confidence 
level or α = 0.05 yielded a p-value of 0.009. This indicates that the alternative hypothesis 
(Ha) is accepted while the null hypothesis (Ho) is rejected, signifying a significant 
relationship between work fatigue and MSDs symptoms among weaving workers in the 
textile industry. This shows that the more workers feel fatigue, the more at risk weaving 
workers experience MSDs symptoms. The category of no fatigue that has no symptoms is 
4% and there are MSDs symptoms as much as 11%. While the category of fatigue with no 
symptoms was 3% and there were MSDs symptoms as much as 82%. 

These results are reinforced by research conducted by Ruliati et al (2023) on Semau 
Island, Kupang Regency, which demonstrated a significant association between work 
fatigue, workload, and work posture with MSDs symptoms among traditional weaving 
workers. The study reported a p-value of less than 0.05, indicating a statistically significant 
relationship.  
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The findings in this study are also supported by the results of a study by Dwiseli et 
al (2023), which showed a significant relationship between work fatigue and MSDs 
symptoms, with a p value of 0.000. Based on these results, it is recommended that workers 
be given adequate rest time to restore energy and reduce the risk of MSDs. 

Initial signs of MSDs may involve discomfort, numbness, tingling sensations, 
inflammation, joint stiffness, trembling, disrupted sleep, and a burning feeling. One 
condition that is also often experienced is fatigue, which can be a triggering factor for MSDs 
if it continues without proper treatment. (Faridah and Junaidi, 2022). 

According to  Saini et al (2022), MSDs are a major global problem, with increasing 
prevalence due to poor health, weight gain, fatigue, stress, and various lifestyle factors. 
From this statement it can be concluded that work fatigue also contributes to the incidence 
of MSDs. 
 
Overview of MSDs Symptoms in Respondents 

MSDs symptoms are disorders felt in the skeletal muscles, with severity varying 
from mild to severe. If this condition persists for a long period of time, it can cause 
permanent damage to muscles, joints, and ligaments, and have an impact on reducing work 
productivity and efficiency (Wardani et al., 2023). 

 

Figure 1. Respondents' MSDs Symptom Areas 
 

Based on Figure 1, it can be seen that the top 3 areas that most often experience 
musculoskeletal symptoms are the waist, right shoulder, and back. Details of pain intensity 
show that 69% of respondents felt symptoms at the waist, 66% of respondents felt 
symptoms at the right shoulder, and 64% of respondents felt symptoms at the back.  

In existing textile companies, weavers or workers often encounter issues such as 
prolonged sitting positions, repetitive motions, and poorly designed tools that lack 
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ergonomic support, which can lead to fatigue and MSDs. MSDs as a disease in which this 
disease has an indication of attacking the muscles, tendons, joint bones, ligaments, spinal 
nerves and cartilage. Indications of this disease are caused by events or work carried out 
on an ongoing basis or indications that arise as a result of events or work that has a chronic 
nature or can be said, some of the factors that become the main triggers that have a 
relationship with the risk of MSDs in the workplace are posture, load, frequency and time 
(Santi Pridayanti et al., 2023). 

One recommendation to address musculoskeletal symptoms in workers in the 
textile industry, especially weavers, is to implement a comprehensive ergonomics program. 
This program includes education on correct work posture, adjusting equipment design to 
be more ergonomic, and managing workload and frequency to prevent excessive repetitive 
movements. Structured ergonomics training and counseling on the importance of 
maintaining posture while working has proven effective in reducing symptoms of pain in 
the waist, shoulder and back areas, and contributing to improving work productivity 
(Entianopa et al., 2024). In addition, interventions through dynamic stretching exercises and 
active rest performed regularly have also proven effective in significantly reducing 
musculoskeletal symptoms. These activities help reduce muscle tension caused by static 
work positions and monotonous movements (Febrianti et al., 2024; Nooryana et al., 2020). 
This approach is ideally combined with manual therapy, neuromuscular techniques, and 
the use of infrared light to provide comprehensive treatment of musculoskeletal symptoms 
as well as long-term prevention. Infrared therapy plays a role in helping to relax soft tissues, 
as the heat generated can facilitate muscle relaxation, increase muscle flexibility and range 
of motion (ROM), and reduce pain (Pristianto et al., 2024). Therefore, adjustments to work 
environment conditions and ongoing ergonomics training are key factors in reducing the 
risk of MSDs in the textile industry. 
 
CONCLUSION 

This study analyzes the relationship between age, working period, and work fatigue 
to MSDs symptoms in weaving workers. The results showed that age was not significantly 
associated with MSDs symptoms while working period and work fatigue had a significant 
relationship. Workers with a working period of >10 years and who experience fatigue 
experience more symptoms, especially in the waist, right shoulder, and back. 

These symptoms can be triggered by non-ergonomic work postures, prolonged 
sitting, and repetitive movements. Therefore, it is recommended to improve ergonomics, 
job rotation, muscle stretching training, as well as providing rest time and routine health 
checks. 
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