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Abstract: Low back pain (LBP) is a significant contributor to global musculoskeletal
disorders, often associated with uncomfortable working postures prevalent among
home convection workers. This study investigates the correlation between work
posture and LBP incidence in 36 female home convection workers aged 20-55,
selected through total sampling. This study employed an analytical observational
design with a cross-sectional approach. Conducted from March 31 to June 17,
2023, in Sragen, the study utilized RULA with an ordinal scale for posture analysis
and the Modified ODI questionnaire, also employing an ordinal scale for LBP
measurement. Results revealed 52.78% with low-risk and 47.22% with high-risk
postures. Most LBP cases were mild (35 individuals). Kendall’s tau correlation test

showed no significant relationship between work posture and LBP incidence (p-
value = 0.175, p > 0.05). This research concluded that there was no significant
relationship between work posture and the incidence of LBP among female home
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construction workers. However, no significant correlation was found; 47.22%
faced a high risk of other musculoskeletal disorders, highlighting the need for
immediate posture changes among these workers.
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INTRODUCTION

Low Back Pain (LBP) is one of the Musculoskeletal Disorders (MSDs) that workers often complain
about.' According to the World Health Organization (WHO), in 2022, LBP will be the main contributor to cases
of musculoskeletal complaints in the world. Low back pain is a complaint of pain in the lower back area, which
can cause problems with the muscles, nerves, spine, or other structures in the lower back area.? Low back
pain can be caused by unnatural positions such as sitting, bending, squatting, or lifting for a long time.3 Static
positions can cause pressure on certain parts of the body, causing pain in those parts.*

According to the Ministry of Health, in 2022, at least 60-80% of the world's population will experience
at least one attack of LBP. In 2019, there were 568.4 million cases of LBP in the world, with a prevalence of
6,972.5 cases per 100,000 population.5 According to the 2018 Indonesian Basic Health Research (Riskesdas)
report, the prevalence rate of musculoskeletal disorders in Indonesia is as high as 11.9% diagnosed by health
workers and 24.7% based on symptoms or diagnosis. The exact number of LBP cases in Indonesia is not yet
known, but it is estimated that the prevalence of cases is 7.6% to 37%.°

Low back pain can be caused by unnatural sitting posture or awkward posture for a long time.>
Unnatural postures are often found in industrial workers, including the convection industry.” A convection
company is an industry that produces ready-made clothing such as jackets, t-shirts, uniforms, trousers, hats,
and so on.2 In a convection company, there are several divisions, including sewing, cutting, finishing, and
helper departments. Convection employees' work activities include sewing, cutting, and making patterns.’
Working posture when sewing tends to be monotonous and repetitive.? Sewing activities generally involve a
bent sitting position with the head down.™ Bad posture, such as sitting hunched over or excessive extension
of the spine, can add a large mechanical load to the lower back. It causes increased pressure on the
intervertebral discs, causing complaints of LBP."
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Based on the results of research conducted by Bontrup et al. (2019), it was stated that there is a
relationship between static sitting positions and the incidence of chronic LBP in call centre company
employees in Germany.” The same results were obtained in research by Novianah et al. (2014), namely that
there is a significant influence between the sitting working position and complaints of LBP among pedicab
drivers in the Tangerang area.* Meanwhile, research conducted by Patrianingrum et al. (2015) stated that
there was no significant relationship between static work postures and LBP complaints in the anesthesiology
and intensive therapy work environment at Dr. Hospital. Hasan Sadikin Bandung.” Results of research
conducted by Cahyani et al. (2020) also stated that there is no significant relationship between the risk of
work posture and LBP in library employees.™

Research related to the relationship between work posture and the incidence of LBP in tailors was
conducted by Syaputra et al. (2022), with the results showing that there is a relationship between work
posture and LBP complaints.”® The instruments used in this research were the Rapid Entire Body Assessment
(REBA) to assess the risk of work posture and the Nordic Body Map (NBM) questionnaire to measure LBP
complaints. Researchers are interested in research using different measuring instruments. Work posture was
assessed using the Rapid Upper Limb Assessment (RULA), which is an assessment used to assess work
posture in jobs that are dominated by upper limb movements.’® Meanwhile, the incidence of LBP was
measured using the Modified Oswestry Low Back Pain Disability questionnaire. A specific index (ODI)
measures the level of LBP complaints.

Based on previous research, there are several contradictory results, and there are differences in
measuring instruments, so researchers are interested in examining the relationship between work posture
and the incidence of low back pain among female home convection workers. This research can be used to
improve work posture and reduce the incidence of low back pain so as to improve the work quality of home
construction workers.

MATERIAL AND METHOD

This research adopts a quantitative approach, specifically employing an analytical observational
design where the researcher observes specific phenomena to understand the underlying reasons and
mechanisms. The research design is cross-sectional, involving the collection of variable data at a single point
in time. The study was conducted from March 31to June 17, 2023, at three home-based convections in Sragen.
The population for this study comprised all employees working in the sewing and finishing departments of
these three convections, with the inclusion criteria being age <55 years and no history of lower back pain
complaints before working in home convections. The research utilized a total sampling technique, and the
total population included 37 female employees, with 26 from the sewing department and 11 from the finishing
department, within the age range of 20-55 years.

The independent variable in this study was the work posture of convection employees, which was
analyzed using the Rapid Upper Limb Assessment (RULA). The RULA is used to evaluate work posture in
workers with a sedentary working position and is dominated by the movement of the upper body parts such
as shoulders, hands, elbows, arms, neck, and back.' The research scale of the RULA measuring instrument is
categorical ordinal, namely, the results of the assessment in the form of scores categorized into low, medium,
high, and very high risk. Collecting work posture data begins with documenting the employee's posture while
working and then measuring angles using the angle meter application. The results of the angle
measurements are then analyzed using RULA. Examples of work posture analysis with RULA can be seen in
Figures 1and 2.

The dependent variable in this study was the incidence of low back pain, which was measured using
the Indonesian version of the Modified Oswestry Low Back Pain Disability Index (ODI) questionnaire.
Research conducted by Wahyuddin (2016) states that the Indonesian version of the ODI Questionnaire is valid
and reliable for use.”® The ODI Questionnaire assesses the level of LBP felt by respondents in carrying out
daily activities. The questionnaire contains 10 questions with 6 answer choices for each question. Answer
choices have an assessment score of 0 to 5. Greater assessment scores indicate an increase in LBP complaints
felt by the respondent. The relationship between the two variables was analyzed using the non-parametric
Kendall's tau correlation test. Additional analysis to determine the relationship between work posture and
work experience is conducted using Fisher's test. This research has passed the ethical feasibility test at RSUD
dr. Moewardi Surakarta with certificate number 414 / [l | HREC [ 2023.
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Figure 1. Angle Measurement
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Figure 2. Work Posture Assessment with RULA
RESULT

The research population consisted of 37 individuals, comprising 26 employees from the sewing
department and 11 employees from the finishing department. One employee was excluded from the study
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due to a pre-existing history of lower back complaints before joining the convection. Consequently, the final
number of research samples remained at 36 employees.

The majority of research respondents were in the 41-55 years age category. The largest number of
respondents were sewing department employees, with a total of 25 people, which is 14 more than finishing
department employees. The majority of respondents' work experience was 25 years, with a total of 23
people. Detailed characteristics of respondents can be seen in Table 1.

Table 1. Subject Characteristics

Characteristic Frequency Percentage
Age (Year)

20-30 7 19.44%
31-40 7 19.44%
41-55 22 61.12%
Work Section

Sewing 25 69.44%
Finishing 11 30.56%
Work Experience

<5 years 13 36.11%
>5 years 23 63.89%

Based on the RULA analysis of work posture, none of the employees exhibited low-risk or very high-
risk work postures. However, the number of individuals with medium-risk and high-risk work postures was
nearly identical, with 19 individuals categorized as medium risk and 17 as high risk. Among respondents with
medium-risk work postures, 13 were from the sewing department (36.11%), and 6 were from the finishing
department (16.67%). On the other hand, high-risk work postures were observed in 12 employees from the
sewing department (33.33%) and 5 from the finishing department (13.89%). Detailed assessment results based
on work sections can be observed in Figure 3.

14 36.11%
33.33%

12

10

16.67%
13.89%

Medium Risk High Risk
Sewing B Finishing

Figure 3. Work Posture based on Work Section

According to Table 2, the results indicate that the majority of respondents with medium-risk work
postures had work experience of =5 years, comprising 12 individuals out of a total of 19. Similarly, respondents
with high-risk work postures were predominantly those with =5 years of service, totaling 11 individuals out of
17. Further analysis regarding moderate and high-risk work postures in relation to work experience was
conducted. Bivariate analysis using the Fisher's test yielded a p-value = 1.000, indicating no significant
relationship between moderate and high-risk work postures and work experience.
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Table 2. The RULA Score based on Work Experience

RULA <5 Years >5 Years Total
Medium Risk 7 12 19
High Risk 6 11 17
Total 13 23 36

The results from the ODI questionnaire revealed that nearly all respondents fell into the mild
disability category, totaling 34 individuals. Meanwhile, the number of respondents with moderate and severe
disabilities was consistent at 1 person each. Notably, none of the respondents reported very severe
disabilities preventing them from carrying out activities.

In the 41-55 age category, most respondents reported mild disability, with 20 individuals out of a
total of 22. The number of respondents in this age category experiencing moderate and severe disabilities
was 1 person each. Additionally, all respondents in the 20-30 and 31-40 age categories reported mild disability
due to low back pain, each totaling 7 individuals.

Among sewing department employees, the majority reported mild disability, with 23 out of 25
employees (94.44%). Similarly, an equal number of sewing department employees experienced moderate
and severe disabilities, each accounting for 1 person. Conversely, all 11 finishing department employees
(30.55%) reported mild disabilities due to low back pain. Further details on the assessment of low back pain
incidence based on work sections can be found in Figure 4.

25 63.89%
20
15
30.55%

10 S
5

2.78% 2.78%
0 Firr=s Er=

Mild Moderate Severe

Sewing M Finishing
Figure 4. Low Back Pain based on Work Section

Respondents exhibiting mild disabilities were predominantly from the category of work experience
25 years, totaling 22 individuals out of 34 respondents. Meanwhile, among the 13 respondents with <5 years
of service, 12 individuals experienced mild disability, while 1 person reported moderate disability due to low
back pain.

Based on the results of bivariate analysis using Kendall's Tau correlation test, it was determined that
the relationship between work posture and the incidence of low back pain yielded a p-value = 0.175. This
result indicated that there was no significant relationship between work posture and the incidence of low
back pain.

DISCUSSION

The results of the bivariate analysis in this study showed that work posture and the incidence of low
back pain did not have a significant relationship with a p-value of >0.05 (p = 0.175), indicating it is not in
accordance with the hypothesis of this study. The results of this research are in line with research conducted
by Cahyani et al. in 2020 with 22 Jember University library employees as respondents. Research by Cahyani et
al. showed a p-value = 0.916, indicating there was no significant relationship between the risk of work posture
and the level of low back pain complaints. The working posture of library employees is similar to that of
convection employees, namely, a sitting position that is held for a long time. Meanwhile, the difference with
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this research lies in the research measuring instruments. The work posture risk measurement tool in Cahyani
et al.'s research used the Modified Quick Exposure Check (QEC) while LBP was measured using the LBP
screening sheet.™

In another research conducted by Kusumaningrum et al. in 2021, 198 medical students also showed
the same results. The research results of Kusumaningrum et al. stated that there is no relationship between
sitting posture and complaints of low back pain with a p-value = 0.413. Kusumaningrum et al.'s research
sample is students who have a sitting posture for a certain time during learning. It is the same as convection
employees who have a working posture of sitting for a long time, thereby increasing the risk of LBP.
Kusumaningrum et al.'s research instrument in measuring work posture and LBP utilized a questionnaire. The
questionnaire did not specifically analyze the risk of posture and the level of low back pain complaints.2

Different results were obtained in research conducted by Devira et al. in 2021. Research by Devira et
al. conducted on tailors in Nagari Simpang Kapuak, Limapuluh Kota Regency, obtained a p-value = 0.006,
indicating there is a significant relationship between work posture and the incidence of low back pain. Devira
et al.'s research sample is an individual tailoring business, which is a home industry. These businesses tend to
pay less attention to ergonomics and employment principles. In the research area of Devira et al., consumer
demand for tailors is relatively high. Tailors only prioritize production targets and wages without prioritizing
work health and safety. Based on research data from Devira et al. (2021), as many as 67.4% of seamstresses
work for >8 hours a day, which increases the risk of LBP."

Complaints of low back pain can be caused by unnatural sitting posture or awkward posture held for
along time.> Unnatural postures such as sitting hunched over and excessive extension of the spine can cause
increased mechanical load in the lower back area. It can cause increased pressure on the intervertebral discs,
which will manifest as complaints of low back pain." However, in this study, the results were not significant
between working posture and the incidence of LBP. It can be caused by several factors, namely the workload
of home convection and the multifactorial causes of LBP. This research was conducted on employees in the
sewing and finishing department of home convection. Home convections tend to have lighter workloads and
job demands compared to garment companies. In-home convection, work tends to be done based on
consumer demand, and the number of products made is not as large as a garment company. It allows workers
to have shorter working hours and more rest time. By resting, the muscles will relax, thereby reducing the
risk of low back pain."

Unnatural posture is not the only factor causing low back pain and does not by itself cause complaints
of low back pain. Sedentary sitting positions carried out for more than half the working day and accompanied
by whole body vibration (WBV), and unnatural positions can increase the risk of low back pain 4 times
higher. In addition, The cause of low back pain is multifactorial namely it can be caused by disorders of the
muscles, bones, and nervous system. Gender, age, psychological factors, work duration, work period, and
work area design can also influence low back pain.?® In this study, the respondent's working position was not
accompanied by whole body vibration and sitting duration; respondents did not stay longer than half a
working day. It allows respondents to have a lower risk of LBP.

Research by Syaputra et al. (2022), who analyzed individual factors with the incidence of low back
pain, found that work duration was the factor with the highest level of significance, namely with a p-value =
0.00." Excessive work duration is one of the factors triggers for low back pain. The recommended duration
to achieve work efficiency is around 6-8 hours a day. Working for long periods without rest or stretching can
cause disorders in the body, one of which is disorders of the musculoskeletal system. Sitting for long periods
can cause stiffness in the spine and increased pressure on the intervertebral discs. This triggers work fatigue,
work-related illnesses, and work accidents, which can cause a decrease in work productivity.” The work
duration of respondents in this study ranges from 6 to 8 hours with a rest period of 1 hour. This duration is
included in the recommended duration to achieve work effectiveness, thereby reducing the risk of
complaints while working.

Another factor that influences the incidence of low back pain is the work period. The risk of low back
pain increases in someone with a working period of >5 years.>> An increase in the working period causes the
load on the muscles and spine to increase over a long time. The longer the working period is, the more the
intervertebral disc cavity will experience permanent narrowing so that the spine will experience
degeneration.?>24 In this study, almost all respondents with a working period of 25 years experienced mild
disability. The results of the Fisher's test found that there is no significance between the risk of work posture
and work experience. It is attributed to the fact that work-in-home convections tend to be seasonal, or it is
only performed when there is demand from consumers. This flexibility allows convection workers to have
more rest time, thereby reducing the risk of low back pain (LBP)." Apart from that, in daily life, a person does
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not hold a sedentary working position for a long time. Complaints of low back pain are usually felt at the
beginning of work and will disappear when resting. This condition causes a person to consider pain as a
normal thing, so the longer the work period is, the more pain will be considered a normal thing.>>

The prevalence of low back pain occurs more often in females than males. It is caused by the
interaction between biological, psychological, and social factors. In addition, females have a higher pain
sensitivity, so musculoskeletal complaints are more frequently reported by females than males. Other factors
such as pregnancy, birth history, psychological conditions when raising children, and increased body weight
during perimenopause also influence the incidence of low back pain in females.?® As people get older, the
process of narrowing of the intervertebral discs occurs more quickly in females than males. It is influenced
by a decrease in estrogen levels in females who have gone through menopause.” In this study, all
respondents were female. The majority of female respondents experienced mild disability due to LBP. It can
be caused by work demands, which tend to be low. Thus, when working, the back muscles tend to be more
relaxed."”

The incidence of low back pain is generally reported by patients in the age range of 25-65 years. LBP
complaints usually appear around the age of 35 years.?® Low back pain can occur in all age groups, but the
prevalence increases at the age of 60, namely >60%.2% At the age of 60 years, resilience and muscle strength
will decrease, thereby increasing the risk of muscle complaints.?® Low back pain can also occur among
teenagers aged 20-24 years who have an active social life.3° In this study, the results showed that the majority
of respondents in the 41-55-year age category experienced mild disability due to LBP. It can be caused by
collecting data on the incidence of LBP using a questionnaire where each person has a different pain intensity,
so it is subjective. Apart from that, a study states that the pain threshold will increase with age.3' Age and
gender also do not by themselves affect the intensity of low back pain because the degenerative process
does not always correlate with the level of pain experienced by a person.”

The prevalence of high-risk working postures in this study is 47.22%, with only a difference of 2
individuals having a moderate-risk working posture. Further investigation is required for those with a
moderate-risk working posture, as there may be a need for posture adjustments. On the other hand,
immediate changes are essential for those with a high-risk working posture. Without modifications, these
working postures can lead to various musculoskeletal disorders.?* It indicates that ergonomic principles have
not been fully considered in the garment industry companies studied. This prevalence can serve as a
reference for the government to establish stricter policies regarding the implementation of ergonomics in
health and occupational safety. Consequently, garment industry companies can pay more attention to the
occupational health of their employees. It can begin by designing the work environment in accordance with
ergonomic principles, such as providing chairs with backrests, adjusting the height of chairs and desks to
prevent workers from hunching over, and incorporating regular muscle stretching sessions lasting 5-10
minutes during work breaks.33

The limitation of this research lies in the fact that the diagnosis of low back pain relies solely on a
questionnaire, making the results subjective. Additionally, the causes of low back pain are multifactorial, not
solely attributed to unnatural postures. However, this study can serve as a reference for improving work
posture in accordance with ergonomic principles. Further research is recommended to diagnose lower back
pain through physical examinations to attain more objective results and to conduct additional investigations
into other risk factors contributing to lower back pain. Suggestions for home convection could include
implementing ergonomic principles in the workspace, monitoring working conditions, and conducting
evaluations through health surveys for workers.

CONCLUSION

There is no significant relationship between work posture and the incidence of low back pain among
female home convection workers. However, 47.22% of workers face a high risk of experiencing other
musculoskeletal disorders, necessitating an immediate posture change.
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