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ABSTRACT

The global surge in demand for courier services has introduced both benefits and challenges. Courier workers face immense pressure
to handle large volumes of orders, leading to increasing cases of health and occupational injuries. The lack of ergonomic interventions
in their work highlights the urgent need for ergonomic assessments in the courier industry. In Malaysia, current ergonomic risk
assessments for warehouse courier workers are insufficient, making it essential to identify prevalent musculoskeletal disorders (MSDs)
and determine the associated risk factors and levels posed by their daily tasks. This study aimed to address this gap by conducting
ergonomic risk assessments among 35 warehouse workers using the Cornell Musculoskeletal Discomfort Questionnaire (CMDQ), the
Initial Ergonomic Risk Assessment (ERA) Checklist, and Rapid Entire Body Assessment (REBA). Three different work tasks were
observed: scanning and sorting, tiered storage and stacking, and load unloading. The findings revealed that lower back pain was the
most common ailment (14.5%), followed by hip pain (8.39%) and neck pain (7.89%). The tiered stacking storage activity posed the
highest ergonomic risk, with identified risk factors including awkward postures, static and sustained activity, and repetitive tasks. The
REBA analysis indicated a very high-level risk for tiered stacking storage, necessitating immediate ergonomic interventions. These
findings contribute to the field of ergonomics and provide valuable insights for safety practitioners, ergonomists, researchers, and
academicians in occupational safety and health and the courier service industries.
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INTRODUCTION

E-commerce has become the choice of consumers because of its convenience and ease of access due to digital growth.
Since the COVID-19 pandemic outbreak, e-commerce has become a necessity for online shopping communities [1].
The growth of e-commerce has created a spike in demand for courier services worldwide. Statistics provided by The
Services Producer Price Index (SSPI) show that transportation of courier service activities increased from 1.4% to
1.9% in the second quarter of 2020, marking a 0.5% increase from the previous year [2]. In 2022, the National
Occupational Accident and Disease Statistics revealed a considerable rise in Occupational Musculoskeletal Disease
cases, increasing by roughly 35.5% from 2021 to 2022 [2]. The manufacturing and service sectors reported the highest
number of occupational diseases, especially in jobs requiring workers to perform manual tasks repeatedly over long
periods, resulting in multiple health issues and injuries [3]-[5]. In Malaysia, the incidence of occupational diseases
among service workers, including those in the courier industry, notably increased in mid-2020. This spike was linked
to a substantial 60% rise in parcel volume during the festive season, which led to overworked courier service workers
[2]. Research by Abu Hanifah et al. [5] highlights that ergonomic risk factors such as awkward postures, repetitive
motions, and forceful exertions significantly contribute to the occurrence of musculoskeletal disorders (MSDs),

License: CC BY-NC-SA


mailto:mirta@umpsa.edu.my
https://doi.org/10.25077/josi.v23.n1.p61-75.2024
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://josi.ft.unand.ac.id/index.php/josi/index

ISMAIL EL AL. / JURNAL OPTIMASI SISTEM INDUSTRI, VOL. 23 NO. 1 (2024) 61-75

adversely affecting workers' health in manual handling activities. These findings stress the urgent need for ergonomic
interventions to mitigate these risks and improve working conditions in these sectors.

Warehousing activities are a crucial component of the courier service industry, alongside receiving, sorting, and
delivery sectors [6]. Industrial observations and reviews from various sources indicate that tasks such as scanning,
tiered stacking storage, and loading packages are predominantly conducted in the courier warehouse sector. Research
indicates that warehouse workers have a high likelihood of experiencing MSDs due to these conditions [3], [4], [6].
During scanning activities, for example, workers need to scan packages to categorize them before placing them on
the racking system, all of which are performed manually. A notable difference exists between regional and main
warehouses. Regional warehouses, typically smaller and equipped only with conveyers, differ from the main
warehouses, which have more machinery to assist workers [5], [6]. This disparity means that workers in regional
warehouses often handle more packages manually. As a result, various sources report that workers who repeatedly
perform manual tasks such as sorting, tiered stacking, and loading over extended periods experience significant
discomfort, issues, and injuries [5]-[7]. Several studies have found that courier workers frequently suffer from MSDs,
especially in the lower back, neck, and shoulders, due to the physically demanding nature of their work [5], [7]-[9].
Additionally, Chen et al. [10] have shown that courier workers are exposed to significant safety and health risks due
to the increasing intensity of labor. During the COVID-19 pandemic, it was revealed that 37% of courier workers
reported suffering from musculoskeletal issues such as aches and pains [8].

Silve et al. [11] undertaken in Brazil during the pandemic confirms that postal service workers were among the most
affected by work-related illnesses or incidents. Using motion capture, they observed the most affected body part was
the shoulder, cervical, and lower back. Similar findings in a study back in 2015, researcher used Nordic
Musculoskeletal Questionnaire and found that the worker’s lower back had the highest prevalence of MSDs [5]. In a
similar work condition of sorting, tiered stacking and loading activities in a warehouse industry, their findings also
demonstrated similar ergonomic issue of musculoskeletal discomfort and MSDs was prevalent among warehouse
workers due to increased workload and repetitive manual handling [3], [4], [11]-[13].

MSDs injuries would require recovery periods for a person to fully healed and back to work, depending on the scale
of the injury as well as the body healing process. For an example, the recovery period for a spinal disc injury varies
depending on the severity and treatment 14]. Generally, conservative treatments like rest, physiotherapy, and pain
management may take several weeks to months for a noticeable improvement. Diving deeper from the tip of the
iceberg, a spinal disc injury can significantly affect a person life since it may limit a person’s mobility, causing chronic
pain, generally affects their daily activities. Impacts on the physiology was also proven by multiple studies, where
anxiety and depression are a common condition among patients with back injuries due to physical limitations and
changes in their lifestyle [14], [15]. Over the last decade, health-related studies on individuals with spinal cord injuries
had been proved that the ability for the individuals to engage in daily participatory practices and decision-making
are diminished due to the physical constraints, as well as their psychological, social and environmental constrains,
leading to a rising trend of post-traumatic stress symptoms and depression [15].

In the effort to implement ergonomic interventions to reduce and prevent courier workers from MSDs and other
injuries, ergonomic assessments need to be conducted to highlight the presence of ergonomic risk factors and its risk
level. Ergonomic risk factors are a commonly known concepts that can define the number of injuries and incidents
that is caused by a certain exposure. Jaffar et al., [16] stated that the primary ergonomic risk factors are repetition,
awkward posture, forceful exertions, static and sustained work posture, and environments of the area. Observations
by multiple researchers proved that exposure to these risk factors could be taken as an early warning of increasing
problems — physical signs and symptoms which can lead to serious injuries if left unnoticed [16], [17]. Identified
ergonomic risk factors from the assessments can reduce the probability of musculoskeletal injuries if diagnosed early.
However, if the symptoms were ignored and workers were kept exposed to those risks, the pain or ache accumulated
will form an obstacle to a fully functioning human capabilities, meaning that the body will be unable to perform its
capabilities, reducing the quality of life of a person for a long time [17].

In Malaysia, the Department of Safety and Health (DOSH) published the Guidelines of Ergonomic Risk Assessment
at Workplace in 2017, which outlines various ergonomic assessment tools and methods suitable for specific risk
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factors [18]. Recent enforcement by DOSH mandates that every organization in Malaysia must comply with the
Guideline of Occupational Safety and Health on Ergonomic Risk Assessment 2017. This includes the mandatory
Initial ERA (Ergonomic Risk Assessment) checklist analysis. The Initial ERA process involves identifying pain or
discomfort through self-assessment questionnaires, such as the Nordic Musculoskeletal Questionnaire (NMQ) and
the Cornell Musculoskeletal Discomfort Questionnaire (CMDQ), depending on the suitability of the assessment.
Following the self-assessment, the initial ERA includes an observational analysis based on nine risk factors: awkward
posture, static and sustained posture, forceful exertions, repetitive motions, vibration, temperature, lighting, noise,
and environment. Each analyzed and scored risk factor is summarized in a standardized checklist table [18].

Despite the enforcement of these guidelines, previous literature in similar working populations has yet to utilize the
Initial ERA tool developed by DOSH Malaysia to assess ergonomic risks in the workplace. This gap is particularly
evident in the courier service industry, which still lacks comprehensive studies in ergonomic assessments. The
absence of ergonomic risk assessments among courier workers in Malaysia underscores the need for such studies.
Therefore, this study is essential to contribute to the courier service industry in Malaysia by identifying ergonomic
risk factors among warehouse workers and ensuring compliance with legal requirements in the current economy.
Therefore, this study aimed to investigate the ergonomic risk factors, assess the prevalence of musculoskeletal
disorders and the ergonomic risk level among warehouse workers in the courier service industry.

To highlight the presence of risk factors among warehouse courier workers, this study proposes a comprehensive
ergonomic assessment. The assessment begins with reviewing existing workplace data, such as injury reports,
absenteeism records, and other documentation of unwanted events. From these reviews, high-risk work activities
will be identified, enabling a focused ergonomic intervention to reduce the likelihood of musculoskeletal disorders
(MSDs). By conducting a comprehensive ergonomic assessment, this study will identify specific risk factors faced by
warehouse workers, providing a foundation for data-driven interventions. This detailed identification will help
understand the root causes of MSDs and develop proper intervention to reduce MSDs. By aligning with the
Guidelines of Ergonomic Risk Assessment at Workplace 2017 published by DOSH, the outcomes of this study are
expected to aid courier service organizations in complying with legal requirements.

METHODS
Study Design

The data for this study was collected during the ongoing COVID-19 pandemic. In early April 2022, Malaysia began
transitioning to an endemic phase after several phases of Movement Control Order (MCO) to control the rise in
COVID-19 cases. With the assistance of courier authorities, warehouse workers aged between 18 and 60, involved in
warehousing activities, with over a year in the industry and no past medical conditions, were identified to address
potential biases. Before the survey commenced, participants were briefed on the study's purpose and the necessity of
the survey. They were then given consent forms to sign, confirming their agreement to participate. The questionnaire
was distributed to all selected participants, resulting in a 100% response rate. Ethical approval for the methodology
was obtained from the university's ethics committee, which operates in accordance with the Declaration of Helsinki
(reference no. ITUM/504/14/11/2/IREC 2022-212).

Field observations and surveys were conducted at a courier service industry facility in Kuantan, Pahang (East Coast
Malaysia). Information related to musculoskeletal disorder (MSD) symptoms in nine body parts (neck, shoulders,
elbows, wrists/hands, upper and lower back, hips, knees, and ankles/feet) was collected using the self-assessed
Cornell Musculoskeletal Discomfort Questionnaire (CMDQ) [19]. Through observation analysis, the Initial ERA
checklist from the guidelines on Ergonomics Risk Assessment at Workplace 18] was used to identify the ergonomic
risk factors associated with each work task in the courier warehouse.

The Rapid Entire Body Assessment (REBA) was employed in this study to evaluate the ergonomic risk level among
35 warehouse workers [20]. REBA is a well-established observational method that systematically identifies potential
ergonomic issues and prioritizes actions to mitigate the risk of work-related musculoskeletal disorders (MSDs). This
method assesses both upper and lower extremities simultaneously, providing a comprehensive view of ergonomic
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risks in the workplace. The selection criteria ensured that all 35 warehouse workers had no reported history of work-
related medical conditions. This precaution aimed to eliminate potential confounding variables and enable a clearer
assessment of how the current work environment impacts the prevalence of MSDs. By utilizing REBA and
maintaining strict inclusion criteria regarding workers' medical histories, this study aimed to provide accurate
insights into ergonomic risks and their impact on warehouse workers' health in the context of their daily tasks. These
methods and criteria enhance the study's validity and reliability, contributing to a more robust understanding of
ergonomic challenges in the courier service industry.

Tasks Description

A The selection of tasks for this study was guided by the Guideline on Occupational Safety and Health in the Courier
Service Industry in Malaysia [6], combined with field observations aimed at identifying prevalent musculoskeletal
disorder (MSD) symptoms and ergonomic risk levels reported by warehouse operators. Before participating in the
survey and during observations, interviews were conducted with the operators to gather insights. Based on this
information, three specific tasks were chosen: scanning and sorting items, tiered storage and stacking, and loading
and unloading to and from courier vehicles.

To capture a detailed understanding of these tasks, video cameras were used to record the activities in real-time. This
method allowed for precise observation and analysis of ergonomic factors such as posture, repetitive motions, and
force exertion during each task. By integrating guidelines, field observations, operator interviews, and video
recordings, the study aimed to comprehensively assess the ergonomic risks associated with these critical warehouse
activities in the courier service industry.

According to the Guidelines of Occupational Safety and Health in the Courier Service Industry [6], the workflow for
courier service activities begins with customer pickup and concludes with delivery. This industry, characterized by
its labor-intensive nature, necessitates a substantial workforce to manage the meticulous tasks involved. These
activities predominantly entail manual handling, including lifting, carrying, pushing, pulling, and handling items of
varying weights and sizes, thereby requiring force exertion in virtually every movement. These conditions are widely
recognized as the primary contributors to work-related musculoskeletal disorders (MSDs) and injuries [20]-[22]. The
repetitive and physically demanding nature of these tasks places significant strain on workers' musculoskeletal
systems, particularly in the upper limbs, shoulders, and lower back. The Guidelines highlight the importance of
ergonomic interventions to mitigate these risks, emphasizing the need for proper training, ergonomic equipment,
and adherence to safe lifting techniques to protect workers' health and safety in the courier service industry.

Work Task A - Scanning and Sorting

The sorting department plays a crucial role in the operations of courier service industry warehouses. Warehouse
operators engage in activities where they scan package barcodes before arranging them on the racking system, a
process known as palletizing. These packages are sorted based on location, customer, type of items, and storage
duration [6]. Figure 1 illustrates the scanning and sorting activities involved in work task A, requiring workers to
predominantly stand with statically positioned legs while moving their upper bodies to twist and bend down to reach
items. This task necessitates frequent bending as workers scan items, organize them into rack trolleys, and twist their
bodies accordingly.

The duration of this activity is directly proportional to the number of items scanned and sorted into rack trolleys,
with more items translating to longer working hours spent on this task. Such repetitive movements and static postures
are recognized contributors to musculoskeletal disorders (MSDs) among workers in similar industries [20], [21].
Therefore, understanding and mitigating ergonomic risks associated with these tasks are essential to safeguarding the
health and well-being of warehouse operators in the courier service industry.

Work Task B - Tiered Storage and Stacking

Figure 2 illustrates the execution of work task B within the courier service industry warehouse setting. This task
involves arranging loose items and packages onto a tiered storage pallet, following precise schedules and locations
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Figure 1. Work Task A - Scanning and Sorting

for subsequent distribution [6]. According to the Malaysian Occupational Safety and Health (OSH) Guideline on the
Courier Service Industry, warehouse workers are recommended to utilize lifting equipment such as forklifts, reach
trucks, and stackers to facilitate the handling and arrangement of packages efficiently. However, in practice, manual
handling and heavy lifting by manpower are predominant for this task.

During this activity, warehouse operators bend their backs to access lower platforms at mid-lower leg and knuckle
heights, using a hugging motion to hold and maneuver items into the stacking storage. This manual handling process
involves significant ergonomic risks, particularly due to the handling of large, fragile, and heavy items [6], [20]. Such
tasks are known to increase the likelihood of musculoskeletal disorders (MSDs) among workers, emphasizing the
critical need for ergonomic assessments and interventions to minimize injury risks associated with these manual
handling activities in the courier service industry.

Work Task C - Loading and Unloading

Loading and unloading activities represent pivotal processes within the warehouse department, as depicted in Figure
3. This essential task involves unloading parcels or packages from collection vans or lorries. Both drivers and
warehouse operators are responsible for this task, requiring them to unload packages from vehicles, stack them onto
racking trolleys, and deliver them to the conveyor system. Throughout this cycle, workers repetitively bend their
bodies to access packages within vehicles, lift and carry items at chest level for stacking, a task associated with
documented complaints of back pain due to repetitive loading on their backs [6].

Figure 2. Work Task B - Tiered Storage and Stacking

DOI: 10.25077/josi.v23.n1.p61-75.2024 Ismailetal. 65


https://doi.org/10.25077/josi.v23.n1.p61-75.2024

ISMAIL EL AL. / JURNAL OPTIMASI SISTEM INDUSTRI, VOL. 23 NO. 1 (2024) 61-75

Figure 3. Work Task C - Loading and Unloading

Following sorting based on customer requirements, the packages are loaded onto lorries for delivery by
transportation workers assigned to regional service areas. Interviews and observations conducted with both
warehouse operators and delivery personnel provide insights into their tasks and ergonomic challenges [6]. This
comprehensive approach allows for a thorough understanding of the ergonomic risks associated with loading and
unloading activities in the courier service industry. Identifying these risks is crucial for implementing targeted
ergonomic interventions aimed at reducing musculoskeletal disorders and improving workplace safety and efficiency.

Data Collection Instruments

Cornell Musculoskeletal Discomfort Questionnaire (CMDQ)

The survey employed in this study included socio-demographic segments and a 54-item self-administered
questionnaire designed to assess musculoskeletal discomfort among participants [19]. This questionnaire included a
body-map diagram and inquiries regarding the prevalence of pain, ache, or discomfort across twenty different body
regions experienced during the previous working week.

To quantify musculoskeletal discomfort, the Cornell Musculoskeletal Discomfort Questionnaire (CMDQ) scoring
guideline was utilized [19]. Respondents reported the frequency of discomfort on an ordinal scale: 'Never' (scored as
0), '1 or 2 times/week' (scored as 1.5), '3 or 4 times/week' (scored as 3.5), 'every day' (scored as 5), or 'several times
every day' (scored as 10). Each frequency score was multiplied by a severity rating ('slightly uncomfortable' = 1,
‘moderately uncomfortable' = 2, 'very uncomfortable' = 3) and an interference rating ('not at all' = 1, 'slightly
interfered' = 2, 'substantially interfered' = 3). The resulting total discomfort score provided a weighted assessment of
musculoskeletal discomfort levels experienced by participants during their work activities. This methodology
allowed for a comprehensive evaluation of musculoskeletal health among warehouse workers in the courier service
industry, offering insights into the prevalence and severity of discomfort across various body regions and guiding
potential interventions to improve workplace ergonomics and reduce occupational health risks.

Initial Ergonomic Risk Assessment (ERA) Checklist

The Initial Ergonomic Risk Assessment (ERA) checklist, as outlined in the Guideline of Ergonomic Risk Assessment
at the Workplace [18], serves as a critical tool in this study. It successfully achieves both objectives: identifying
ergonomic risk factors and determining the associated risk levels. Utilizing established ERA principles and
procedures, the Initial ERA was conducted following numerous complaints received from respondents during
interviews and through the CMDQ self-assessment survey. Observations focused on three specific tasks, with
checklists completed based on these observations. Subsequently, the Initial ERA results were analyzed to determine
which tasks required further assessment through the Advanced ERA, as advised in the Malaysian ERA guidelines
[18]. According to these guidelines, specific minimum scores indicate when an Advanced ERA is necessary:

e Awkward posture: Score of six and above
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o Static and sustained work posture: Score of one and above
e Forceful exertion: Score of one and above

e Repetitive motion: Score of one and above

e Vibration: Score of one and above

e Lighting, temperature, ventilation: Score of one and above
e Noise: Score of one and above

These criteria ensure that tasks exhibiting significant ergonomic risks are subjected to a more detailed assessment to
refine workplace interventions and enhance ergonomic conditions for warehouse workers in the courier service
industry.

Rapid Entire Body Assessment (REBA)

The Rapid Entire Body Assessment (REBA) is a well-established ergonomic tool designed to assess worker posture
across various body regions, including the neck, back, arms, wrists, and feet [23]. It systematically evaluates static
postures, repetitive movements, external forces, and duration of work to identify potential musculoskeletal issues
[23], [24]. This observational method combines individual body region scores to calculate Scores A (trunk, neck, and
leg scores plus load/force) and Scores B (upper and lower arm and wrist scores plus coupling factors). The final REBA
score, incorporating activity factors, determines the overall risk level associated with the assessed posture.

The REBA scores are categorized into five risk levels:

e Scores 1: Minimal risk (Negligible)

e Scores 2-3: Low risk (Changes may be required)

e Scores 4-7: Moderate risk (Investigate further)

e Scores 8-10: High risk (Investigate and implement changes)

e Scores 11 and above: Very high risk (Immediate change required)

This method provides a comprehensive framework for assessing and prioritizing interventions to mitigate work-
related musculoskeletal problems in various workplace settings, including the courier service industry. By identifying
and addressing high-risk postures, organizations can proactively improve ergonomic conditions, thereby enhancing
worker health, safety, and productivity.

RESULT AND DISCUSSION

Demographic Data

Table 1 presents the 35 respondents, who were comprised of 35 people of different ages, body mass index values
(BMI), work activities, past occupational disease histories and work experience. Based on Table 1, the respondents
fell into four age ranges: 20-30 years old, 31-40 years old, 41-50 years old, and over 51 years old. The highest
percentages were in the 21-30 and 31-40 age ranges, both of which contained 40% of the respondents. The third
most common age range was 41-50 years old, which comprised 17.14%. The smallest group of respondents was those
aged 51 years old and above, who comprised 2.86% of the respondents.

The BMI values were divided into four categories: underweight (<18.5), normal (18.5 < 25), overweight (25.0 < 30),
and obese (>30.0). According to Table 1, most respondents (47.5%) had normal BMI values. The second largest BMI
range was overweight, which made up 34.29% of the respondents, and only a few respondents (2.86%) were
underweight. The tasks carried out by most respondents (54.3%) were loading and unloading activities. About 37.1%
of the respondents performed scanning and sorting tasks, while 8.6% performed tiered storage and stacking. Of the
35 respondents, 31.4% had a past medical history of work-related issues, and the other 68.6% had no related medical
history. Lastly, the warehouse operators' years of work experience in the industry were divided into five categories:
1-5 years, 6 - 10 years, 11- 15 years, 16 - 20 years and more than 21 years. Table 1 shows that the largest work
experience category was 'l to 5 years', which applied to 42.86% of the respondents, followed by the '6 to 10 years'

DOI: 10.25077/josi.v23.n1.p61-75.2024 Ismail etal. 67


https://doi.org/10.25077/josi.v23.n1.p61-75.2024

ISMAIL EL AL. / JURNAL OPTIMASI SISTEM INDUSTRI, VOL. 23 NO. 1 (2024) 61-75

Table 1 Demographic data of 35 Respondents from the Warehouse Department

Characteristics Frequency (n) Percentage (%)
Age (years)

20-30 14 40

31-40 14 40

41-50 6 17.1

50 and above 1 2.9
Gender

Male 35 100

Female 0 0
Body mass index (kgs/m?)

Underweight (<18.5) 1 2.9

Normal (18.5 < 25) 16 45.7

Overweight (25 < 30) 12 34.3

Obesity (>30.0) 6 17.1
Work experience (years)

1-5 15 42.9

>5-10 9 25.7

>10- 15 3 8.6

>15-20 7 20.0
Medical History (Y/N)

Yes 11 68.6

No 24 31.4
Main Task

Scanning and sorting 13 37.1

Tiered storage and stacking 3 8.6

Loading and unloading 19 54.3

category, which only takes about 25.7%. Meanwhile, the third largest category was the work experience range of 11
to 15 years, which comprised 20% of the respondents.

The warehouse population were predominantly in the “20 - 40 years old” group (80%), followed by those in the “41
- 50 years old” group. Previous studies have highlighted that age significantly influences the severity of
musculoskeletal disorders, where human functional capacity begins to decline with age, primarily affecting physical
abilities notably, this decline becomes more pronounced after the age of 45 [25]-[27]. It was proved that workers
aged 40 to 60 would experience 20% reduction in their work capacity [28]. This age-related decrease in work capacity
forces workers to operate closer to their maximum limits, placing them to higher risk of developing musculoskeletal
disorders.

Body Mass Index (BMI) is a critical factor influencing MSD prevalence. Among the male warehouse operators, 45.7%
were found to be normal in terms of body mass index (BMI), and 34.3% were overweight. In this study, normal-
weight individuals had lower MSD rates compared to overweight and obese individuals, who showed a drastic
increase in lower back pain prevalence. This finding is consistent with existing research indicating a higher BMI
exacerbates physical strain and the risk of MSDs [27], [28]. Viestar et al., [29] proven that obesity is associated with
musculoskeletal symptoms, particularly in the lower extremity, therefore supports the statement of normal weighted
employees had lower risk for developing MSDs symptoms compared to obese employees.

This study has found that there are no similar patterns were identified among workers with different working period
of industrial work experience. Workers with shorter tenure (one to five years) reported higher lower back
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discomfort, compared to those with longer tenure experienced discomforts. Indicating that the cumulative effect of
prolonged physical workload correlate with increased MSD symptoms. Unlike the previous findings, the length of
working time appears to be an important predictor in identifying MSDs, correlating of longer work experience with
increased MSD symptoms [5], [30], [31]. This finding proves that work experience does not really affect MSDs
prevalence, because in an increasingly demanding industry, high workload inherently poses significant physical and
mental stress regardless of the duration an individual has been in the job. Since excessive physical workload can be
directly linked to negative health outcomes such as MSDs, which can affect both new and experienced workers alike
[32], [33].

Prevalence of MSD among Warehouse Workers

The data from Table 2, sourced from the CMDQ, provides a comprehensive view of musculoskeletal disorder (MSD)
prevalence among workers. It reveals that MSDs are most prevalent in the lower back (14.06%), followed by the
hip/buttocks (8.39%) and neck (7.89%). In contrast, the left thigh shows the lowest prevalence at 2.44%, with the left
and right forearms at 2.01% and 2.27%, respectively. The lumbar area, crucial for supporting the body and facilitating
movement, registers the highest total discomfort score percentage. This area is particularly vulnerable during work
tasks A, B, and C, which involve prolonged standing and handling packages. The multifaceted functions of the lower
back, including movements such as turning, twisting, and lifting during package handling, significantly increase the
risk of developing musculoskeletal issues.

The high prevalence of musculoskeletal disorders (MSDs) in the lower back among warehouse workers aligns with
findings from various studies, emphasizing the significant impact of manual handling tasks on lower back health
(5], [9], [34]. Abu Hanifah et al. in 2015 reported that lower back pain was the most common MSD among courier
workers, affecting 60.8% of the studied population [5]. The lower back's crucial role in supporting body movements
and protecting tissues makes it particularly vulnerable to strain from repetitive actions such as lifting, twisting, and
bending. Workers often experience discomfort and pain when they exceed their body's endurance limits, particularly
during prolonged standing and high-workload tasks involving frequent turning, twisting, lifting, and bending [3],

Table 2 Total Discomfort Score of MSD

Body parts Frequency  Discomfort Interference  Discomfort Score  Percentage (%)
Lower back 95 63 66 395010 14.06
Hip/Buttocks 65.5 60 60 235800 8.39
Neck 65.5 58 59 224141 7.98
Right Knee 61 57 59 205143 7.30
Upper Back 65 51 55 182325 6.49
Right foot 52.5 49 55 141487.5 5.04
Left Shoulder 48.5 52 56 141232 5.03
Right Upper arm 54 46 54 134136 4.77
Left foot 49.5 48 56 133056 4.74
Left knee 46 49 56 126224 4.49
Right shoulder 44 49 57 122892 4.37
Left lower leg 39.5 47 56 103964 3.70
Left upper arm 40.5 48 53 103032 3.67
Right lower leg 38 46 57 99536 3.54
Left wrist 41 43 55 96965 3.45
Right thigh 38.5 45 53 91822.5 3.27
Right wrist 345 45 54 83835 2.98
Left thigh 28.5 43 56 68628 2.44
Left forearm 255 48 52 63648 2.27
Right forearm 235 48 50 56400 2.01
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[4], [9], [35]. These factors significantly contribute to MSD issues, particularly in the lower extremities. This
correlation is supported by a study that identified a 24% prevalence of low back pain among young warehouse
workers engaged in intensive sorting tasks [35].

In An Initial ERA is required if discomfort or pain is identified on the self-assessment survey or if a probable risk
exists based on the professional judgement of a trained person after they receive an MSD-related complaint from an
employee or as requested by the Occupational Health Doctor (OHD) or other relevant authorities under DOSH and
Social Security Organisation (SOCSO). Table 3 shows the initial ERA checklist for all task. The results reveal that in
scanning and sorting tasks (Task A), three ergonomic risk factors warrant further assessment using advanced ERA
tools: static and sustained working postures, forceful exertion, and repetitive motions. However, factors like
awkward posture and environmental conditions did not meet the criteria for advanced ERA evaluation. Workers
reported discomfort in their necks, lower backs, and hips/buttocks due to these identified risks. For Tiered Stacking
and Storage (Task B), four risk factors require advanced ERA assessment: awkward posture, static and sustained
working postures, forceful exertion, and repetitive motions. These factors are particularly prevalent in tasks
involving repetitive lifting and carrying of large or heavy items. Conversely, factors such as vibration and
environmental risks did not meet the threshold for advanced assessment. Workers in Task B reported discomfort
and pain in their necks, shoulders, lower backs, and hips/buttocks areas due to these identified risks. For Loading
and Unloading (Task C), three risk factors were identified for advanced ERA: static and sustained work posture,
forceful exertion, and repetitive motion, as their score has met the minimum requirement for an advanced ERA.
Conversely, other risk factors, such as awkward posture, vibration, and environmental risks, scored below the
threshold for further assessment. The workers' discomfort at the neck, lower back, and knees can be attributed to
the risk factors revealed in the MSD assessment, emphasising the importance of addressing these ergonomic
concerns to enhance workplace conditions.

The analysis from the Initial Ergonomic Risk Assessment (ERA) highlighted significant musculoskeletal disorder
(MSD) risks associated with specific tasks in the warehouse courier industry. During scanning and sorting tasks,
workers often assume bending postures, known to contribute to neck and shoulder issues. This corresponds with
research linking bending and twisting movements to lower back pain (LBP) due to strain on the lumbar region [9],
[11]. Tasks involving tiered storage and stacking exhibited the highest risk factors, including awkward postures,
repetitive motions, and forceful exertions. These factors are widely recognized contributors to MSDs in
environments where manual material handling is prevalent [5], [34], [36]. The repetitive actions of lifting and
bending in these tasks place significant strain on both the lower and upper back, leading to fatigue and potential
injury when workers surpass their physical capabilities [11], [13], [37]. These findings are consistent with studies
across various professions, such as warehouse roles, where workers face similar MSD risks due to the physical
demands of repetitive lifting and handling [3], [4]. This consistency underscores the critical need for ergonomic
interventions to mitigate these risks effectively.

Table 3. Initial ERA Checklist for Warehouse Work Tasks

Risk Factor Minimum requirements  Result of Initial ERA (Need Advance ERA if “YES”)
for Advance ERA Task A Task B Task C

Awkward posture >6 3 6 (YES) 3

Static and sustained work  >1 2 (YES) 1 (YES) 1 (YES)

posture

Forceful exertion 1 1 (YES) 2 (YES) 1 (YES)

Repetitive motion >1 2 (YES) 3 (YES) 2 (YES)

Vibration >1 0 0 0

Lighting 1 0 0 0

Temperature 1 0 0 0

Ventilation 1 0 0 0

Noise >1 0 0 0
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Figure 4. The worker's posture in Work Task B

Figure 4 illustrates the work posture for tiered storage and stacking (Task B), and Figure 5 provides the REBA scoring
sheet analysis. According to the REBA worksheet, the neck position scores 2 points due to flexion greater than 20°.
The trunk position scores 3 points for a 50° flexion, with an additional point for a slight bend, totaling 4 points. The
legs' position scores 1 point, with the knees bent between 30° and 60°, adding another point for a total of 2.
Additionally, the worker is handling a load exceeding 10 kg, resulting in a load/force score of 2. This score is then
combined with the Group A score, which includes the neck, trunk, and legs' scores, leading to the final Score A
calculation.

Group B analyzes the upper arms, lower arms, and wrists. The worker's upper arm is flexed between 45° and 90°,
earning 3 points. The lower arms score 1 point as they are flexed between 80° and 100°. The wrist is extended and

Neck Upper arm
Part A Trunk 2 2 Lower arm Part B
Leg + + Wrist
1 3
Score A 3 5 Score B

Table score C L 4 J
+
Activity score 2
REBA score 6

Group A Group B

1. Neck position score

2. Trunk position score

3. Legs/feet position score
4. Load/force score

1. Score of the upper arms motion
2. Score of the lower arms motion
3. Score of the wrist motion

4. Coupling score

NSRS RN
W N = W

Figure 5. REBA score sheet

DOI: 10.25077/josi.v23.n1.p61-75.2024 Ismailetal. 71


https://doi.org/10.25077/josi.v23.n1.p61-75.2024

ISMAIL EL AL. / JURNAL OPTIMASI SISTEM INDUSTRI, VOL. 23 NO. 1 (2024) 61-75

flexed at 15° from the midline, adding 1 point. The object carried by the workers in Figure 4 lacks handles, making
it unsafe to hold, which adds a coupling score of 3 points to Score B. Combining these factors, Score C totals 10. This
includes the activity score, which accounts for the rapid changes in posture shown in Figure 4, with some body parts
held in position for more than 1 minute, adding another 2 points. The resulting REBA score is 12, indicating an
action level of 4, which signifies a very high risk of injury and necessitates immediate change.

Although similar ergonomic issues have been identified for other tasks, however, workers involved in tiered stacking
storage tasks face the most significant ergonomic risks which further highlighted the severity of these risks. The
current study found that the overall REBA score for task B, tiered stacking storage, was 12, indicating an Action level
of 4, which necessitates immediate intervention. The main contributors to the very high-risk levels among workers
involved in task B were manual handling activities, such as lifting and carrying items. These tasks require workers
to bend their backs to lift items from below knee level, putting the lower back at high risk [38]. Previous research has
found similar results, with assessments in the warehouse department of a manufacturing industry also indicating a
very high-level risk of injury [13]. This consistency across studies underscores the urgent need for ergonomic
interventions in tiered stacking storage tasks.

CONCLUSION

This study revealed that the most affected body parts among the workers were the lower back, hip area, and upper
neck, with a particularly high prevalence of MSDs in the lower back. Consequently, the study objectives were
achieved, confirming the lower back as the most prevalent MSD among warehouse courier workers. The Initial ERA
analysis identified several risk factors across all warehousing tasks, including static and sustained work postures,
repetitive motion, and forceful exertion. Additionally, tiered stacking storage tasks also presented an awkward
posture risk factor. The checklist score from the Initial ERA indicated the necessity for an Advanced ERA for tiered
stacking storage activities. The REBA analysis for Task B classified the warehouse workers' posture as very high-risk.
These findings underscore the urgent need for immediate interventions and changes. The courier service industry
should improve warehouse working conditions, especially in anticipation of increased demand leading to more
repetitive lifting and bending. The insights from this study can help mitigate possible risk factors in the warehouse
sector and assist courier service organizations in complying with the legal requirements of DOSH Malaysia. This
study effectively identifies the most affected body parts among warehouse workers, emphasizing the need for
advanced ergonomic risk assessment. While the findings provide crucial insights for warehouse courier workers,
they also have broader implications for warehouse safety and health. The results highlight the pressing need for
interventions to improve working posture and reduce ergonomic-related injuries. Future research should focus on
evaluating the effectiveness of these interventions and exploring additional strategies for mitigating ergonomic risks
in similar work environments. By addressing these areas, organizations can enhance working conditions, design,
and management practices, ultimately ensuring the safety, health, and welfare of employees across various industries.

ACKNOWLEDGMENT

The authors would like to thank the Ministry of Higher Education for providing financial support and Universiti
Malaysia Pahang Al-Sultan Abdullah for additional financial support under an internal research grant.

CONFLICT OF INTEREST

The author declares that there are no conflicts of interest regarding the authorship or publication of this research.

FUNDING

The authors would like to thank the Ministry of Higher Education for providing financial support under the
Fundamental Research Grant Scheme (FRGS) No. FRGS/1/2021/SKK06/UMP/02/2 (University reference

72 Ismail et al. DOI: 10.25077/josi.v23.n1.p61-75.2024


https://doi.org/10.25077/josi.v23.n1.p61-75.2024

ISMAIL EL AL. / JURNAL OPTIMASI SISTEM INDUSTRI, VOL. 23 NO. 1 (2024) 61-75

RDU210156) and Universiti Malaysia Pahang Al-Sultan Abdullah for additional financial support under Internal
Research grant PGRS230360.

References

[1] L. Silva et al., “Ergonomic Assessment of Postal Worker’s Pain Symptoms and Musculoskeletal Risks Related
to Parcel Processing Activity for Delivery,” EXCLI J., vol. 21, pp. 744-756, Jan. 2022, doi: 10.17179/excli2022-
4857.

[2] National Occupational Accident and Disease Statistics, “Prime Minister’s Department of Statistics Malaysia
Press Data Analytics: National Occupational and Diseases Statistics 2021,” 2022.

[3] [A. M. Basahel, “Investigation of Work-related Musculoskeletal Disorders (MSDs) in Warehouse Workers in
Saudi Arabia,” Procedia Manuf., vol. 3, pp. 4643-4649, 2015, doi: 10.1016/j.promfg.2015.07.551.

[4] S.R.Kamat, N. E. N. Md Zula, N. S. Rayme, S. Shamsuddin, and K. Husain, “The ergonomics body posture on
repetitive and heavy lifting activities of workers in aerospace manufacturing warehouse,” in IOP Conference
Series: Materials Science and Engineering, Institute of Physics Publishing, Jun. 2017. doi: 10.1088/1757-
899X/210/1/012079.

[5] M.S. Abu Hanifah, “Prevalence of Musculoskeletal Problems among Manual Handling Workers in Courierr
Service Industry,” Int. J. Eng. Technol. Sci., vol. 4, no. 1, 2015, doi: 10.15282/ijets.4.2015.1.10.1039.

[6] DOSH, “Guidelines on Occupational Safety and Health in Courier Services Industry 2015,” 2015.

[7] M. Widia, Z. H. Zen, T. Shahar, E. H. Sukadarin, and N. H. Abdullah, “The effect of ergonomic risk factor on
musculoskeletal discomfort among delivery workers at courier service industries,” 2024, p. 030003. doi:
10.1063/5.0189910.

[8] L.Egozi, N. Reiss-Hevlin, R. Dallasheh, and A. Pardo, “Couriers’ safety and health risks before and during the
COVID-19 pandemic,” Int. Arch. Occup. Environ. Health, vol. 95, no. 3, pp. 589-598, Apr. 2022, doi:
10.1007/s00420-021-01795-8.

[9] R. D. Estember and B. Que, “The Prevalence of Musculoskeletal Disorders among Workers in Outlets and
Warehouses of Courier Service Industry,” Proc. 2020 2nd Int. Conf. Manag. Sci. Ind. Eng., pp. 296-303, 2020,
doi: 10.1145/3396743.3396797.

[10] T. Chen, D. Tian, P. Deng, E. Zhou, and J. Huang, “Study on Instant Delivery Service Riders’ Safety and Health
by the Effects of Labour Intensity in China: A Mediation Analysis,” Front. Public Heal., vol. 10, Jun. 2022, doi:
10.3389/fpubh.2022.907474.

[11] L. Silva, N. Mattos, E. Andrés, and D. Merino, “Ergonomic Assessment of Musculoskeletal Risks in Postal
Workers ~ Through  Motion  Capture, a  Case  Study,” 2020, [Online].  Available:
https://www.researchgate.net/publication/343365201

[12] M. D. Hossain et al., “Prevalence of work related musculoskeletal disorders (WMSDs) and ergonomic risk
assessment among readymade garment workers of Bangladesh: A cross sectional study,” PLoS One, vol. 13, no.
7,Jul. 2018, doi: 10.1371/journal.pone.0200122.

[13] O. Polat, “Ergonomic Risk Assessment of Workers in Garment Industry Algorithms for Portfolio Optimization
View project Algorithms for solving the Vehicle Routing Problem with Simultaneous Pickup and Delivery View
project,” 2016. [Online]. Available: https://www.researchgate.net/publication/309321719.

[14] S. Kunz, C. Stadler, and C. Peter, “Longitudinal course and predictors of posttraumatic stress symptoms after
spinal cord injury,” Psychol. Heal., vol. 36, no. 9, pp. 1115-1134, 2021, doi: 10.1080/08870446.2020.1826483.

[15] S. Nazari, M. Moradi, Z. Danyali, M. Ahmadi Marzaleh, V. Hadi, and S. Hadi, “Lifestyle assessment in
individuals with spinal cord injuries caused by accidents and disasters in qualitative studies published from
1990 to 2020: A meta-synthesis of qualitative study,” Heal. Sci. Reports, vol. 6, no. 6, Jun. 2023, doi:
10.1002/hsr2.1328.

[16] N.Jaffar, A. H. Abdul-Tharim, I. F. Mohd-Kamar, and N. S. Lop, “A literature review of ergonomics risk factors
in construction industry,” in Procedia Engineering, 2011, pp. 89-97. doi: 10.1016/j.proeng.2011.11.142.

[17] G. Franco and L. Fusetti, “Bernardino Ramazzini’s early observations of the link between musculoskeletal
disorders and ergonomic factors,” Appl. Ergon., vol. 35, no. 1, pp. 67-70, 2004, doi:
10.1016/j.apergo.2003.08.001.

DOI: 10.25077/josi.v23.n1.p61-75.2024 Ismailetal. 73


https://doi.org/10.17179/excli2022-4857
https://doi.org/10.17179/excli2022-4857
https://doi.org/10.1016/j.promfg.2015.07.551
https://doi.org/10.1088/1757-899X/210/1/012079
https://doi.org/10.1088/1757-899X/210/1/012079
https://doi.org/10.15282/ijets.4.2015.1.10.1039
https://doi.org/10.1063/5.0189910
https://doi.org/10.1007/s00420-021-01795-8
https://doi.org/10.1145/3396743.3396797
https://doi.org/10.3389/fpubh.2022.907474
https://www.researchgate.net/publication/343365201
https://doi.org/10.1371/journal.pone.0200122
https://www.researchgate.net/publication/309321719
https://doi.org/10.1080/08870446.2020.1826483
https://doi.org/10.1002/hsr2.1328
https://doi.org/10.1016/j.proeng.2011.11.142
https://doi.org/10.1016/j.apergo.2003.08.001
https://doi.org/10.25077/josi.v23.n1.p61-75.2024

ISMAIL EL AL. / JURNAL OPTIMASI SISTEM INDUSTRI, VOL. 23 NO. 1 (2024) 61-75

[18] DOSH, “Guidelines On Ergonomics Rick Assessment At Workplace,” Guidel. Ergon. Risk Assess. Work., Jul.
2017.

[19] Hedge. A, Morimoto. S, and McCrobie, “Cornell Musculoskeletal Discomfort Questionnaire for Female
Sendetry,” 1999.

[20] L. McAtamney and S. Hignett, “Rapid Entire Body Assessment,” Handb. Hum. Factors Ergon. Methods, vol.
31, pp. 8-1-8-11, 2004, doi: 10.1201/9780203489925.ch8.

[21] M. S. Al Amin, Z. Nuradilah, H. Isa, M. Nor Akramin, I. Febrian, and Taufik, “A Review on Ergonomics Risk
Factors and Health Effects Associated with Manual Materials Handling,” Adv. Eng. Forum, vol. 10, pp. 251-
256, Dec. 2013, doi: 10.4028/www.scientific.net/aef.10.251.

[22] R. Sirat, A. M. Shaharoun, S. Abdul, and H. Syed, “The Influence of Ergonomics On Occupational Safety and
Health ( OSH ) Legislation in Malaysia,” Int. Conf. Ind. Eng. Oper. Manag., no. 2009, pp. 839-844, 2011.

[23] M. Middlesworth, “A Step-by-Step Guide Rapid Entire Body Assessment ( REBA ),” Ergon. Plus Ing, vol. 31,
pp. 1-11, 2014.

[24] M. Hita-Gutiérrez, M. Gémez-Galan, M. Diaz-Pérez, and A. J. Callejon-Ferre, “An overview of reba method
applications in the world,” International Journal of Environmental Research and Public Health, vol. 17, no. 8.
MDPI, Apr. 02, 2020. doi: 10.3390/ijerph17082635.

[25] K. G. Avin and L. A. F. Law, “Age-Related Differences in Muscle Fatigue Vary by Contraction Type: A Meta-
analysis Background. During senescence, despite the loss of strength (force-generating,” 2011. [Online].
Available: https://academic.oup.com/ptj/article/91/8/1153/2735077

[26] L. A. Cameron and D. A. Cobb-Clark, “Old-age labour supply in the developing world,” Appl. Econ. Lett., vol.
9, no. 10, pp. 649-652, 2002, doi: 10.1080/13504850110115140.

[27] E. Holmstrom and G. Engholm, “Musculoskeletal disorders in relation to age and occupation in Swedish
construction workers,” Am. J. Ind. Med., vol. 44, no. 4, pp. 377-384, 2003, doi: 10.1002/ajim.10281.

[28] P. Tapia-Caballero, M. J. Serrano-Fernandez, M. Boada-Cuerva, J. Boada-Grau, J. Assens-Serra, and L. Robert-
Sentis, “Age, gender, personality, burnout, job characteristics and job content as predictors of driver fatigue,”
Int. J. Occup. Saf. Ergon., 2021, doi: 10.1080/10803548.2021.1991672.

[29] L. Viester, E. A. Verhagen, K. M. O. Hengel, L. L. Koppes, A.]. Van Der Beek, and P. M. Bongers, “The relation
between body mass index and musculoskeletal symptoms in the working population,” BMC Musculoskelet.
Disord., vol. 14, 2013, doi: 10.1186/1471-2474-14-238.

[30] M. Ferreira and P. H. N. Saldiva, “Computer-telephone interactive tasks: Predictors of musculoskeletal
disorders according to work analysis and workers’ perception,” Appl. Ergon., vol. 33, no. 2, pp. 147-153, 2002,
doi: 10.1016/S0003-6870(01)00058-8.

[31] M. Widia, S. Zawiah Md Dawal, and Y. Nukman, “The Relation of Risk Factors and Musculoskeletal Discomfort
Among Manual Material Handling Workers in Malaysia Automotive Industries,” Malaysian J. Public Heal.
Med., vol. 1, pp. 124-133, 2016.

[32] M. Hékkénen, E. Viikari-Juntura, and R. Martikainen, “Job experience, work load, and risk of musculoskeletal
disorders,” 2001. [Online]. Available: http://oem.bmj.com/

[33] H. Hasin, W. S. Hussain, E. Nordin, A. Jamil, and Y. C. Johari, “The Impact of Workload, Management Factors,
and Job Insecurity on Employee Well-Being: A Review of Recent Research,” Int. J. Acad. Res. Bus. Soc. Sci., vol.
13, no. 4, Apr. 2023, doi: 10.6007/ijarbss/v13-i4/16703.

[34] M. Widia, S. Z. M. Dawal, and N. Yusoft, “Maximum acceptable frequency of lift for combined manual material
handling task in Malaysia,” PLoS One, vol. 14, no. 5, May 2019, doi: 10.1371/journal.pone.0216918.

[35] M. M. Gomes, S. R. Dos Santos Silva, and R. S. Padula, “Prevalence and factors associated with low back pain
in warehouse workers: A cross-sectional study,” J. Back Musculoskelet. Rehabil., vol. 36, no. 4, pp. 823-829,
2023, doi: 10.3233/BMR-220035.

[36] B. M. Deros, D. D. I. Daruis, and I. M. Basir, “A Study on Ergonomic Awareness among Workers Performing
Manual Material Handling Activities,” Procedia - Soc. Behav. Sci., vol. 195, pp. 1666-1673, Jul. 2015, doi:
10.1016/j.sbspro.2015.06.238.

[37] M. Nasrull Abdol Rahman, R. Haq Abdul Haq, M. Fahrul Hassan, and A. Mubarak Tajul Arifin,
“Musculoskeletal discomfort among workers in mould making manufacturing industry Ergonomic Methods

74  Ismail et al. DOI: 10.25077/josi.v23.n1.p61-75.2024


https://doi.org/10.1201/9780203489925.ch8
https://doi.org/10.4028/www.scientific.net/aef.10.251
https://doi.org/10.3390/ijerph17082635
https://academic.oup.com/ptj/article/91/8/1153/2735077
https://doi.org/10.1080/13504850110115140
https://doi.org/10.1002/ajim.10281
https://doi.org/10.1080/10803548.2021.1991672
https://doi.org/10.1186/1471-2474-14-238
https://doi.org/10.1016/S0003-6870(01)00058-8
http://oem.bmj.com/
https://doi.org/10.6007/ijarbss/v13-i4/16703
https://doi.org/10.1371/journal.pone.0216918
https://doi.org/10.3233/BMR-220035
https://doi.org/10.1016/j.sbspro.2015.06.238
https://doi.org/10.25077/josi.v23.n1.p61-75.2024

ISMAIL EL AL. / JURNAL OPTIMASI SISTEM INDUSTRI, VOL. 23 NO. 1 (2024) 61-75

(Observational tool) View project Self-Lifted Stand for Motorcycle Safety (SMARTS) View project,” 2015.
[Online]. Available: https://www.researchgate.net/publication/282837828.

[38] O.O. Okunribido, M. Magnusson, and M. Pope, “Delivery drivers and low-back pain: A study of the exposures
to posture demands, manual materials handling and whole-body vibration,” Int. J. Ind. Ergon., vol. 36, no. 3,
pp- 265-273, Mar. 2006, doi: 10.1016/j.ergon.2005.10.003.

AUTHORS BIOGRAPHY

Na Alya Nadhirah Binti Ismail, a Postgraduate Student currently doing her Master Research study under the
supervision of Dr. Mirta Widia and Assoc. Prof. Dr. Ezrin Hani Sukadarin. Her research interest is mainly focused
on Ergonomics and Occupational Safety and Health Program.

Dr. Mirta Widia is a Senior Lecturer in the Occupational Safety and Health Program at the Faculty of Industrial
Sciences & Technology, Universiti Malaysia Pahang Al-Sultan Abdullah. She is also an associate fellow at the Centre
for Advanced Industrial Technology, Universiti Malaysia Pahang Al-Sultan Abdullah. She has a Degree in Industrial
Engineering from Universitas Andalas (UNAND), an M.Eng.Sc and a PhD in Ergonomics from the University of
Malaya (UM). She has published research articles in high-impact (ISI/SCOPUS) journals, chapters of books and
proceedings of international conferences in the discipline of Ergonomics and Manufacturing systems. She is actively
involved as a principal investigator and a team member of local and international research projects. Her research
activities primarily focus on issues of design and workplace ergonomics as these affect workers' health, especially
musculoskeletal disorders, comfort, and productivity. Her research interests include ergonomics (human factor),
occupational safety and health and industrial engineering.

Dr Ezrin Hani Sukadarin is an esteemed Associate Professor within the Occupational Safety and Health Program at
the Faculty of Engineering Technology, Universiti Tun Hussein Onn Malaysia. She is a distinguished academician
with a rich educational background. She obtained her Bachelor's degree in Computer Science, specializing in
Software Engineering, from Universiti Teknologi Malaysia, followed by a Master's degree in Occupational Safety and
Health Management from Universiti Utara Malaysia, and a PhD in Mechanical and Material Engineering,
specializing in Occupational Ergonomics, from Universiti Kebangsaan Malaysia. Her current endeavors involve
active collaboration with industry partners to address occupational safety and ergonomics challenges.

Dr. Wan Norlinda Roshana Mohd Nawi is a senior lecturer at the Occupational Safety and Health Program, Faculty
of Industrial Science and Technology, Universiti Malaysia Pahang Al-Sultan Abdullah. She has a Bachelor of
Chemical Engineering (Honors) (UMP), Master of Engineering (Chemical) (UMP) and PhD in Chemical
Engineering (UTM). She has published research articles in high-impact (ISI/SCOPUS) journals, chapters of books,
and national and international conference proceedings. She has cooperated in various research projects related to
occupational safety and health (OSH) in collaboration with DOSH, MIROS, Ninja Logistics Sdn Bhd, Heveapac Sdn
Bhd, and Pos Malaysia Berhad, as well as consultant projects in HAZOP development and sludge waste management
for oleochemical industries. Her research interests include chemical and process safety, OSH management systems,
and industrial safety and health.

Muhammad Faizal bin Zainal Abidin is an Assistant Director of Occupational Safety & Health Pahang. He has a
degree in Chemical Engineering from University Malaysia Pahang and Master Degree in Occupational, Safety, Health
& Environment from University Technology Malaysia. He has various experience in Occupational, Safety & Health
mainly from construction, manufacturing, mining and petrochemical industry. He had appointed as member of OSH
Master Plan 25 since 2020 and actively develop the master plan that will be use in Malaysia industry. He had also
appointed as member of Occupational Safety & Health Workplace Assessment Checklist. The development of this
checklist had been use by all workplace around Malaysia. He also active in joining expert panel from UMPSA for
final year project student in Faculty of Industrial Science & Technology and Faculty of Civil Engineering.

DOI: 10.25077/josi.v23.n1.p61-75.2024 Ismailetal. 75


https://www.researchgate.net/publication/282837828
https://doi.org/10.1016/j.ergon.2005.10.003
https://doi.org/10.25077/josi.v23.n1.p61-75.2024



