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Abstract
Introduction: Musculoskeletal Disorders (MSDs) are among the most common occupational diseases affecting market
porters due to non-ergonomic working conditions. Risk factors such as individual, occupational, and environmental
factors contribute to the prevalence of MSDs. This study examines the relationship between ergonomic knowledge and
MSDs among market porters.
Methods: This observational analytical study employed a cross-sectional approach with a total sampling technique
involving 62 market porters who met the inclusion and exclusion criteria. The study was conducted from February to
September 2024. Data collection included measuring ergonomic knowledge using a questionnaire and assessing MSD
risk using the Nordic Body Map (NBM) questionnaire. Data were analyzed using the chi-square test to examine the
relationship between variables and multiple logistic regression to explore the association between ergonomic knowledge
and MSDs by controlling for the influence of other variables.
Results: The chi-square analysis revealed a significant relationship between ergonomic knowledge and MSDs
(p=0.002). Logistic regression analysis showed that workers with low ergonomic knowledge had a higher risk of
developing MSDs (AOR = 11.6; 95% CIl = 2.221-61.278; p=0.004).
Conclusion: A significant relationship exists between ergonomic knowledge and MSDs among market porters.
Preventive efforts based on participatory ergonomics are necessary to reduce MSD risk. The main limitation of this study
is the use of self-reported questionnaires to assess ergonomic knowledge and MSD risk, which may introduce subjective
bias.
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Introduction

Manual labor continues to dominate many industrial sectors, including portering, which requires intensive
physical effort. One of the negative impacts of a high physical workload is an increased risk of Musculoskeletal Disorders
(MSDs). Workers often face ergonomic challenges in their tasks, which a lack of proper ergonomic knowledge can
exacerbate.

According to the Health and Safety Executive (HSE), approximately 6.9 million workers in the United Kingdom
have lost work time due to MSDs, with the most commonly affected areas being the back (40%), upper body and neck
(41%), and lower limbs (19%)." In Indonesia, the 2018 Basic Health Research (Riskesdas) reported an MSD prevalence
of 7.3%, with laborers experiencing a relatively high incidence (6.1%).2

These data indicate that physically demanding jobs without proper ergonomic support significantly increase the
risk of MSDs. MSDs arise due to non-ergonomic body positions, such as prolonged bending or repetitive heavy lifting,
causing discomfort or severe musculoskeletal pain, including joints, nerves, muscles, and the spine.® This risk is even
higher among workers with limited understanding of proper ergonomic principles. Ergonomics encompasses posture,
work techniques, and workplace adjustments to better align with workers' physical capacities.* However, insufficient
ergonomic knowledge can contribute to a higher incidence of MSDs across various manual labor sectors.

Market porters, particularly in traditional markets, rely heavily on physical strength to lift and transport goods.
Their work is often performed under non-ergonomic conditions, such as repetitive lifting with a bent and twisted posture.®
Observations in Negara district reveal that market porters work without adequate ergonomic training and have limited
access to information regarding safe work techniques.

A prior study by Aminullah (2022) on market porters in Pasar Martapura found a significant relationship between
ergonomic knowledge and musculoskeletal complaints, with a p-value of 0.000 (<0.05). Similarly, research by Indriyani
et al. (2022) on casual laborers revealed that 25% of workers with low ergonomic knowledge experienced moderate to
severe MSD complaints (p=0.000). These findings suggest that ergonomic knowledge plays a role in musculoskeletal
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disorder risk. Workers' understanding of ergonomics influences their attitudes and actions, such as adopting incorrect
postures and performing repetitive heavy lifting, which increases their risk of developing MSDs®7-

Although previous studies have explored the relationship between ergonomic knowledge and MSDs, no
research has specifically examined market porters in Negara district. These workers face high risks due to heavy
workloads, non-ergonomic postures, and a lack of ergonomic education. Therefore, this study addresses this gap by
investigating ergonomic knowledge and its association with MSD risk among market porters. The objectives of this study
are to (1) describe ergonomic knowledge among market porters, (2) assess MSD complaints among market porters,
and (3) analyze the association between ergonomic knowledge and MSDs. The proposed hypothesis is that there is a
significant relationship between ergonomic knowledge and MSDs among market porters.

Methods

This study employed an analytical observational design with a cross-sectional approach, conducted at the
traditional market in Negara district, Jembrana Regency, Bali Province, from February to November 2024. The cross-
sectional design was chosen as it allows for the analysis of the association between ergonomic knowledge and
Musculoskeletal Disorders (MSDs) at a single point in time, without intervention or long-term observation. The market
in Negara district was selected due to the absence of similar studies in the area, even though market porters face
significant risks related to heavy workloads, non-ergonomic working postures, and a lack of ergonomic education. Data
collection was carried out twice in the market area, with participant involvement limited to a single day during data
collection. The sampling technique used was total sampling, involving 62 workers who met the study criteria.

The inclusion criteria for this study were active market porters who agreed to participate as respondents. The
exclusion criteria included workers with a history of musculoskeletal injuries or trauma occurring within the past three
months, as confirmed through direct interviews with the respondents. The sample size was calculated using Lemeshow's
hypothesis testing formula, with values of 0.30 and 0.10 based on previous studies.”

The independent variable in this study was ergonomic knowledge, assessed using an ergonomic knowledge
questionnaire consisting of 18 items relevant to work-related ergonomics. The questionnaire had been tested for validity
and reliability prior to its use in the main study, with all item validity scores exceeding r > 0.361 and a Cronbach’s Alpha
reliability score of 0.754. The final scores were classified into two categories: good knowledge (score >50%) and poor
knowledge (score <50%).2 The dependent variable was Musculoskeletal Disorders (MSDs), measured using the Nordic
Body Map (NBM) questionnaire, which identifies the severity of musculoskeletal complaints experienced by workers.
The NBM questionnaire demonstrated a validity score of> 0.378 and a Cronbach’s Alpha 0.919.° The results were
classified into four risk levels: low risk (score 28—49), moderate risk (score 50-70), high risk (score 71-91), and very
high risk (score 92—122)."° For further analysis, MSD complaints were grouped into two categories: low-moderate MSDs
and high-very-high MSDs.

The research procedure began with informing participants about the study's objectives, methods, and potential
benefits. Workers provided informed consent before participating. Data collection included demographic characteristics
such as age, gender, BMI, and work duration. This was followed by the assessment of ergonomic knowledge using the
questionnaire and the measurement of MSDs using the NBM questionnaire. The questionnaires used were valid and
reliable, and researchers directly supervised and provided detailed explanations on how to complete them to minimize
bias and enhance the study’s validity.

Following data collection, statistical processing was conducted using IBM SPSS 25.0, including descriptive,
bivariate, and multivariate analyses. Descriptive analysis aimed to characterize the sample based on frequency and
proportion for age, gender, BMI, work duration, ergonomic knowledge, and MSDs. Bivariate analysis was performed
using the chi-square test to determine relationships between variables, while multivariate analysis employed multiple
logistic regression to explore the association between ergonomic knowledge and MSDs by controlling for the influence
of other variables. These statistical tests were selected because the study data were categorical and did not require
standard distribution assumptions, making them suitable for this study. Variables included in the logistic regression
model were determined based on initial analysis and gradually eliminated until an optimal final model was achieved. A
p-value of <0.05 indicated a significant relationship, while a p-value >0.05 indicated no significant relationship between
the variables.

This study did not focus on subgroup analysis; therefore, no further categorization based on specific subgroups
was performed. The primary objective was to explore the association between ergonomic knowledge and MSDs among
market porters. Ethical approval for this study was obtained from the Research Ethics Committee of the Faculty of
Medicine, Udayana University, under the ethical clearance number 0705/UN14.2.2.VI1.14/LT/2024.
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Results
This study employed a cross-sectional method on workers. Figure 1 illustrates the research process flow.

Population (n=70)

Subjects (n = 62); Inclusion (n=) 62; Exclusion (n=0)

Interview on age, gender, work tenure, BMI measurement,
ergonomic knowledge assessment, and MSDs risk

L assessment )
Data Analysis (n=62)

Results and Reporting

Figure 1. Research Flowchart

Based on initial observations and interviews with the head of the market porters, there were approximately 70
workers. However, only 62 workers were present and participated in this study. The absence of some workers was due
to two main factors: they were no longer actively working or were unwilling to participate. Consequently, a total sampling
technique was used, resulting in 62 samples that met the study criteria, with no missing data identified. The
characteristics of the workers, including age, gender, BMI, and work tenure, are presented in Table 1.

Table 1. Worker Characteristics
Characteristic Frequency (n) Proportion (%)

Age

2 35 years 51 82.3
< 35 years 11 17.7
Gender

Male 30 48.4
Female 32 51.6
BMI

Underweight 5 8.1
Normal 33 53.2
Overweight 24 38.7
Work Tenure

=5 years 44 71.0
<5 years 18 29.0

As shown in Table 1, the majority of workers were aged = 35 years (51 workers, 82.3%), while those < 35 years
comprised 11 workers (17.7%). The average age was 43.9 years, with the youngest being 18 and the oldest 64. Age
categorization in this study was based on Tarwaka's theory, which states that the initial symptoms of MSDs typically
appear at 35 years and increase with age.® The sample consisted of 30 male workers (48.4%) and 32 female workers
(51.6%). Regarding BMI, most workers had a normal BMI (33 workers, 53.2%), followed by overweight (24 workers,
38.7%) and underweight (5 workers, 8.1%). The average BMI was 23.5, with the lowest at 17.3 and the highest at 27.0.
In terms of work tenure, 44 workers (71.0%) had been working for =5 years, while 18 workers (29.0%) had <5 years of
experience, with an average work tenure of 15.2 years (ranging from 1 to 40 years).

The following tables summarize the key findings of this study related to ergonomic knowledge, musculoskeletal
disorder (MSD) risks, and their associations with various worker characteristics. Table 2 presents the distribution of
respondents based on ergonomic knowledge categories, while Table 3 shows the distribution of MSD risk categories
among workers. Table 4 outlines the bivariate relationship between ergonomic knowledge and the presence of MSDs.
Table 5 details the relationship between worker characteristics and MSD occurrence. Finally, Table 6 presents the
results of the multivariate analysis, identifying significant predictors of MSDs after adjusting for confounding variables.
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Table 2. Distribution of Ergonomic Knowledge Categories

Ergonomic Knowledge Frequency (n)

Proportion (%)

Poor
Good

16
46

258
74.2

As shown in Table 2, most workers had good ergonomic knowledge (46 workers, 74.2%), while 16 workers
(25.8%) had poor ergonomic knowledge. The lowest score being 33.3%, the highest 94.4%, and an average score of

64.6%.

Table 3. Distribution of MSD Risk Categories

Complaint Level

Frequency (n)

Proportion (%)

Very High 0 0
High 10 16.1
Moderate 52 83.9
Low 0 0

Table 3 shows that most workers reported moderate MSD complaints (52 workers, 83.9%), while 10 workers
(16.1%) reported high complaints. The lowest score at 50, the highest at 84, and an average complaint score of 59.6.
The most frequently reported complaint location was the lower back (59 workers, 95.2%), followed by the upper back
(54 workers, 87%), and the lower neck, knees, and right foot, each affecting 51 workers (82.3%).

Table 4. Relationship Between Ergonomic Knowledge and Musculoskeletal Disorders (MSDs)

. MSDs
Variable High - Very High Low - Moderate Total P
Ergonomic Knowledge
Poor 7 (43.8%) 9 (56.3%) 16 (100.0%) 0.002
Good 3 (6.5%) 43 (93.5%) 46 (100.0%)

As shown in Table 4, chi-square analysis demonstrated a significant relationship between ergonomic knowledge
and MSD complaints (p = 0.002).

Table 5. Relationship Between Worker Characteristics and Musculoskeletal Disorders (MSDs)
MSDs

Variable  jioh - Very High Low - Moderate  '°t@ P
Age
> 35 Years 10 (19.6%) 41 (80.4%) 51 (100.0%) 0185
< 35 Years 0 (0.0%) 11 (100.0%) 11 (100.0%)
Gender
Male 5(16.7%) 25 (83.3%) 30 (100.0%) 1.000
Female 5 (15.6%) 27 (84.4%) 32 (100.0%)
BMI
Non-Normal 5(17.2%) 24 (82.8%) 29 (100.0%) 1.000
Normal 5(15.2%) 28 (84.8%) 33(100.0%)
Work Tenure
25 Years 10 (22.7%) 34 (77.3%) 44 (100.0%) 0.027
<5 Years 0 (0.0%) 18 (100.0%) 18 (100.0%)

As shown in Table 5, chi-square analysis revealed that only work tenure was significantly associated with MSD
complaint levels (p = 0.027), whereas age (p = 0.185), gender (p = 1.000), and BMI (p = 1.000) showed no significant
associations. MSDs tend to increase over time, meaning that the longer a person works, the greater their exposure to
risk factors contributing to MSDs."" Based on the test results, the variables that entered the multivariate model to be
controlled by analysis were variables with a p value <0.25, work tenure and age.

Table 6. Multivariate Analysis Results
Final Model
p AOR (95% CI)
Ergonomic Knowledge 0.004 11.6 (2.221 - 61.278)
Work Tenure 0.998 181345068.1 (0.000)
Age 0.998 300945580.7 (0.000)
As shown in Table 6, multivariate analysis aims to examine the relationship between ergonomic knowledge and
MSDs by controlling for the influence of other variables. Multivariate analysis indicated that among the three variables
included, ergonomic knowledge was significantly associated with MSD complaints (AOR = 11.6; 95% CI = 2.221 -
61.278; p = 0.004). This finding suggests that workers with poor ergonomic knowledge are 11.6 times more likely to
experience MSD complaints than those with good knowledge.

Variable

Discussion
Characteristics of Research Subjects

The study results indicate that the proportion of workers aged 235 years was 51 individuals (82.3%), while those
under 35 years old accounted for 11 individuals (17.7%). This finding aligns with Hanif (2020), which demonstrated that
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market porters are predominantly aged =35 years.'? Regarding gender, the proportion of male workers was 30 (48.4%),
while female workers accounted for 32 (51.6%). This indicates that both men and women play a significant role in the
profession of market porters.

The proportion of workers with normal BMI was 33 (53.2%), overweight BMI was 24 (38.7%), and underweight
BMI was 5 (8.1%). These results are consistent with Devi et al. (2017), which found that most workers had a normal
BMI (67.1%).'® The association between BMI and musculoskeletal disorders (MSDs) arises when an individual's BMI
falls outside the normal range, increasing the likelihood of experiencing MSDs.'* Regarding work tenure, the proportion
of workers with =5 years of tenure was 44 (71.0%), while those with <5 years of tenure accounted for 18 (29.0%). This
finding aligns with Rahmawati (2020), which showed that workers predominantly had 25 years of tenure (84.7%)."
Longer work tenure results in prolonged exposure to work conditions, leading to physical complaints due to occupational
demands.'®

Regarding ergonomic knowledge, the proportion of workers with good ergonomic knowledge was 46 (74.2%),
while those with poor knowledge accounted for 16 (25.8%). These results indicate that the majority of workers had good
ergonomic knowledge. Regarding MSD complaints, the proportion of workers with moderate complaints was 52 (83.9%),
while those with high complaints accounted for 10 (16.1%). There were no workers with low or very high complaints.
Observations indicated that these complaints were related to work processes involving lifting, lowering, transferring, and
holding objects, with some workers also placing loads on their heads.

Relationship Between Ergonomic Knowledge and Musculoskeletal Disorders (MSDs)

Analyzing the relationship between ergonomic knowledge and MSDs using the chi-square test with Fisher’s
exact test yielded a p-value of 0.002 (p<0.05), indicating a significant relationship between knowledge and MSDs among
market porters. The findings showed that among workers with poor knowledge, 7 (43.8%) experienced high to very high
MSDs, while 9 (56.3%) had low to moderate MSDs. Among those with good knowledge, 3 (6.5%) experienced high to
very high MSDs, while 43 (93.5%) had low to moderate MSDs. This aligns with Aminullah (2022), who studied cargo
porters at Martapura Market and found a significant relationship (p=0.000). This indicates that information-dependent
behaviour is better than uninformed.®

Other studies by Balaputra & Sutomo (2017) on nurses (p=0.014) and Indriyani et al. (2022) (p=0.000) also
confirmed a relationship between ergonomic knowledge and MSD complaints. Ergonomics is the study of human
behavior in work."®” Knowledge is the result of ‘knowing’ and this occurs after people perceive a certain object. This
theory states that knowledge or the cognitive domain is a very important domain in shaping a person's actions.
Knowledge affects the way individuals perceive risk, which is the basis for the formation of attitudes, and from positive
attitudes will emerge healthy and adaptive behaviour or actions.' Workers with good ergonomic knowledge adopt
positive attitudes, influencing their actions in preventing MSDs. Conversely, poor ergonomic knowledge affects attitudes
and behaviors, increasing the likelihood of MSD complaints.'®

Relationship Between Worker Characteristics and Musculoskeletal Disorders (MSDs)

The analysis of the relationship between age and MSDs using the chi-square test with Fisher’s exact test yielded
a p-value of 0.185 (p>0.05), indicating no significant relationship between age and MSDs among market porters. The
findings showed that among workers aged =35 years, 10 (19.6%) experienced high to very high MSDs, while 41 (80.4%)
had low to moderate MSDs. All workers under 35 years old (11 individuals, 100%) experienced low to moderate MSDs,
with none experiencing high to very high MSDs. This finding is consistent with Dyana et al. (2023) in a study on fish
loaders at UD Mina Karya Karangasem, which found no significant relationship between age and MSDs.® Differences
in results may arise due to an uneven distribution of age data.

The relationship between gender and MSDs, analyzed using the chi-square test with Fisher's exact test, yielded
a p-value of 1.000 (p>0.05), indicating no significant relationship between gender and MSDs among market porters.
The results showed that among male workers, 5 (16.7%) experienced high to very high MSDs, while 25 (83.3%) had
low to moderate MSDs. Among female workers, 5 (15.6%) experienced high to very high MSDs, while 27 (84.4%) had
low to moderate MSDs. This aligns with Cheisario & Wahyuningsih (2022), who found no significant relationship between
gender and MSDs among workers at PT. X.2° Differences in findings may be due to male and female workers being
exposed to similar working conditions, including the type of loads handled.

The analysis of the relationship between BMI and MSDs using the chi-square test with Fisher's exact test
resulted in a p-value of 1.000 (p>0.05), indicating no significant relationship between BMI and MSDs among market
porters. Among workers with abnormal BMI, 5 (17.2%) experienced high to very high MSDs, while 24 (82.8%) had low
to moderate MSDs. Among those with normal BMI, 5 (15.2%) experienced high to very high MSDs, while 28 (84.8%)
had low to moderate MSDs. This is consistent with Kusmawan (2021), who found no significant relationship between
BMI and MSDs among traditional transport workers.2' Differences in results may be due to most respondents having
normal BMI.

The relationship between work tenure and MSDs, analyzed using the chi-square test with Fisher's exact test,
yielded a p-value of 0.027 (p<0.05), indicating a significant relationship between work tenure and MSDs among market
porters. Among workers with =5 years of tenure, 10 (22.7%) experienced high to very high MSDs, while 34 (77.3%) had
low to moderate MSDs. Among those with <5 years of tenure, all 18 (100%) had low to moderate MSDs, with none
experiencing high to very high MSDs. This finding aligns with Rahmawati (2020), who studied cargo workers at
Panorama Market in Bengkulu.' Long work tenure can lead to fatigue and repetitive exposure to strenuous activities,
increasing physical complaints. Continuous adaptation to repetitive tasks may also influence physical endurance against
pain.??
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Multivariate Analysis

The multivariate analysis using the backward method found that ergonomic knowledge had a significant
relationship with MSDs among market porters (AOR = 11.6; 95% Cl = 2.221-61.278; p = 0.004). This finding indicates
that workers with poor ergonomic knowledge are 11.6 times more likely to experience MSD complaints than those with
good knowledge.

These results are consistent with a study by Balaputra & Sutomo (2017), which reported a significant association
between knowledge and MSD complaints. Their study found that workers with poor ergonomic knowledge were 16.5
times more likely to experience MSD complaints than those with good knowledge. These findings suggest that workers
who understand ergonomic principles tend to have fewer injuries and work-related problems. Knowledge, beliefs, and
attitudes play a crucial role in workplace accidents.®

MSDs are an imbalance of activity to muscular and skeletal capabilities. These complaints can arise as a result
of repetitive static loading on the muscles over a long period of time. A lack of understanding of ergonomic principles
can lead to improper or non-ergonomic working postures, making workers highly susceptible to MSDs. Therefore,
workers need training on safe work methods and techniques to improve their knowledge and reduce the risk of injury.3

A limitation of this study is using a questionnaire as the measurement method, which is inherently subjective as
it relies on individual understanding. Differences in perception and pain tolerance among study subjects may introduce
bias in measuring MSD complaints. Additionally, this study did not control for factors such as work posture, workload,
and education level, which may influence the relationship between ergonomic knowledge and MSD complaints. Future
research should consider these factors to provide more comprehensive results.

Nonetheless, this study indicates that workers with poor ergonomic knowledge are at a higher risk of developing
MSDs than those with good knowledge. However, the subjects in this study were limited to market porters in Negara
District, meaning the results may differ if conducted in other locations.

This study did not receive funding from government agencies, private institutions, or non-profit organizations.

Conclusion

There is a significant relationship between ergonomic knowledge and musculoskeletal disorders (MSDs) among
market porters. The majority of workers demonstrated good ergonomic understanding (74.2%). Meanwhile, MSD
complaints were predominantly moderate (83.9%). However, the prevalence of MSD complaints, particularly in the lower
back and spine, indicates that good ergonomic knowledge does not always translate into optimal application in work
practices. Potential barriers include non-ergonomic work habits and a lack of ergonomic facilities or equipment.
Therefore, preventive efforts and participatory ergonomic interventions are needed to enhance occupational health and
safety more comprehensively, such as implementing more practical ergonomic training to further educate workers and
providing work aids to reduce the risk of MSDs.

Additional Information
This study did not receive funding from government agencies, private institutions, or non-profit organizations.
The authors declare no conflict of interest.
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