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ARTICLE INFO ABSTRACT

Keywords: Background: Musculoskeletal Disorders (MSDs) are health problems
Age, frequently experienced by workers with repetitive and strenuous physical
Length of Service, activities, such as manually transporting water gallons at water depots.
Musculoskeletal This study aims to analyze the relationship between individual factors (age,
Disorders, work duration, and length of service) and ergonomic factors (work posture)
Work Duration. with the incidence of MSDs among water depot workers in Indra Kasih

Village, Medan City.

Methods: This study used quantitative methods with a total sampling of
40 respondents, using questionnaires and direct observation. Data analysis
was performed using univariate, bivariate (Chi-Square test), and
multivariate methods.

Results: The results showed that 25 respondents (62.9%) were diagnosed
with MSDs, while 15 respondents (37.5%) were undiagnosed. No
significant association was found between age (p=0.622), length of service
(p=0.722), or length of service (p=1.000) with the incidence of MSDs.
However, there was a significant association between work posture and
MSDs (p=0.005, OR=7.071).

Conclusion: These findings indicate that unergonomic work postures
significantly increase the risk of MSDs. This study recommends
ergonomic interventions, the provision of lifting aids, and regular training
for workers to minimize the risk of MSDs.

I.  Introduction

Musculoskeletal Disorders (MSDs) represent a significant concern within the realm of
occupational health, affecting the muscles, bones, joints, ligaments, and nerves, often as a direct
consequence of work-related activities. Particularly in environments characterised by repetitive tasks
and heavy lifting, such as water depots, the risk of developing these disorders is markedly elevated. The
manual handling of heavy items, like 20-kilogram gallons of water, not only poses immediate physical
challenges but also has long-term implications for the health and productivity of workers. The nature of
this work frequently leads to fatigue, discomfort, and, in severe cases, debilitating injuries that can
disrupt both personal and professional lives.

The World Health Organisation (WHO) reported in 2022 that approximately 1.71 billion
individuals globally suffer from musculoskeletal conditions, with low back pain emerging as the leading
cause of disability across 160 countries. This staggering figure encapsulates a vast array of disorders—
over 150 distinct diseases—that can severely impair bodily function and diminish social engagement. In
Indonesia specifically, a study conducted by RISKESDAS in 2018 revealed that the prevalence of
musculoskeletal disorders among workers stood at 7.30%. This statistic is particularly alarming when
considering the physical demands placed on workers in manual labour sectors, where the risk of injury
is compounded by inadequate workplace ergonomics and insufficient protective measures.

In a typical water depot, the absence of mechanised systems means that workers are often required
to rely solely on their physical strength to transport heavy loads. The manual lifting of water gallons not
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only involves high-risk postures but also subjects workers to repetitive strain, which can lead to chronic
pain and injury over time. The lack of lifting aids, such as trolleys or conveyor belts, exacerbates this
issue, forcing workers to adopt awkward positions that increase their susceptibility to musculoskeletal
injuries. Furthermore, long working hours, often characterised by inefficient task organisation,
contribute to the physical toll on workers, leading to cumulative fatigue and a heightened risk of injury.

Research has indicated that certain demographic factors can influence the likelihood of developing
MSDs. For instance, workers under the age of 35 or those with over two years of service have been
identified as being particularly vulnerable to these disorders. Interestingly, individuals aged 30 years and
below are often associated with a heightened risk of experiencing muscle and postural problems. A study
conducted by Hulu et al. in 2023 highlighted that the most prevalent complaints among workers occurred
in the neck, back, arms, and waist, particularly affecting those over 30 years of age. This suggests that
as workers age, or as they accumulate experience in their roles, the physical demands of their work can
take a more significant toll on their musculoskeletal health.

Initial observations of the working conditions at water depots reveal a concerning reliance on
manual labour for transporting heavy gallons. Workers frequently report experiencing pain in the lower
back and right arm, symptoms that are indicative of the physical strain associated with their tasks. The
repetitive nature of this work, combined with the absence of mechanical assistance, leads to cumulative
fatigue, which in turn increases the likelihood of developing MSDs. The physical demands placed on
these workers are not merely a matter of discomfort; they represent a serious occupational health issue
that can lead to long-term disability and reduced quality of life.

This study aimed to comprehensively identify the level of MSD risk faced by water depot workers
during the transportation of gallons. Through a detailed examination of the working conditions, task
demands, and worker experiences, the research seeks to illuminate the specific factors contributing to
the prevalence of musculoskeletal disorders in this sector. The findings of this study are anticipated to
provide actionable recommendations for improving work methods, thereby minimising the risk of
musculoskeletal injuries among workers. By addressing the ergonomic deficiencies present in the current
working environment, it is possible to enhance worker safety and well-being.

The significance of addressing MSDs cannot be overstated, as they represent a critical
occupational health challenge frequently encountered by workers in manual sectors like water depots.
By systematically identifying risk factors and implementing targeted interventions—such as enhancing
work methods and integrating assistive devices—organisations can significantly mitigate these risks.
The potential for creating a safer and healthier work environment for workers is not only a moral
imperative but also a practical necessity for sustaining productivity and ensuring the longevity of the
workforce.

Prevalence of musculoskeletal disorders among workers in manual labour sectors, particularly in
water depots, highlights a pressing need for intervention and reform. The physical demands of
transporting heavy loads without adequate support systems pose significant risks to worker health,
leading to a cycle of injury and decreased productivity. By recognising the multifaceted nature of these
disorders and the various factors that contribute to their occurrence, stakeholders can develop more
effective strategies for prevention and intervention. Ultimately, fostering a safer work environment is
essential for safeguarding the health and well-being of workers, ensuring that they can perform their
roles without the looming threat of debilitating injuries. Through continued research and the
implementation of evidence-based practices, it is possible to create a future where workers are not only
protected from the risks of MSDs but are also empowered to thrive in their roles.

Il. METHODS

This study is a quantitative research with a descriptive-analytic approach, using the Quick
Exposure Check (QEC)method to assess the risk of Musculoskeletal Disorders (MSDs) caused by non-
ergonomic work postures. QEC is a simple, validated ergonomic risk assessment tool that is frequently
used to evaluate work posture in various occupations. The study aims to identify and analyze the
relationship between age, years of service, work duration, and work posture with the incidence of MSDs.
The research design was carried out systematically, starting from data collection, univariate analysis,
bivariate analysis, and multivariate analysis.
Data Collection Methods: primary data, secondary data

www.0ahsj.org 325 OAHSJ 6(2), August 2025


http://www.oahsj.org/

Harianja et al. Analysis Of Risk Factors For...

Operational Definitions: age, work duration, years of service, work posture, MSDs

Data Processing Steps: Editing, coding, entry, cleaning, tabulating

Data Analysis: Data analysis was performed using univariate, bivariate (Chi-Square test), and
multivariate methods. This study has received approval from the Prima Indonesia University Health
Research Ethics Committee with number 005/KEPK/UNPRI/IV/2025.

I1l. RESULTS
Univariate Analysis
e Age: Majority (90%) were <35 years old.
e Work Duration: 60% worked >8 hours/day.
e Years of Service: 70% had <3 years of service.
e Work Posture: 55% had non-ergonomic work postures.
e MSDs: 62.9% diagnosed with MSDs (QEC method).
Bivariate Analysis
a. Age vs MSDs Risk: No significant relationship (p=0.622). Older workers (>35) were 0.5 times less
likely to develop MSDs.
b. Years of Service vs MSDs Risk: No significant relationship (p=0.722).
c. Work Duration vs MSDs Risk: No significant relationship (p=1.000).
d. Work Posture vs MSDs Risk: Significant relationship (p=0.005). Non-ergonomic postures increased
the risk 7-fold (OR=7.071).
Spearman Correlation — Work Posture Components (QEC)
e Back (r=0.936)
e Neck (r=0.921)
e Hands (r=0.920)
e Shoulders (r=0.916)
All p-values <0.01, indicating strong and significant correlations.

IV. DISCUSSION

The findings of the study reveal a nuanced understanding of the relationship between age, years
of service, work duration, and the risk of musculoskeletal disorders (MSDs). Contrary to what might be
expected, the data indicate no significant association between age and the prevalence of MSDs. This
observation supports the research conducted by Tjahayuningtyas (2019), which highlighted that younger
workers are also at considerable risk for developing MSDs. The underlying reasons for this vulnerability
can be attributed to a combination of factors, including a lack of experience and the tendency to employ
improper techniques when performing tasks.

For instance, younger workers, who may be enthusiastic yet inexperienced, might not fully grasp the
importance of ergonomic practices. They may engage in activities without adequate training, leading to
poor posture and unsafe lifting techniques. An illustrative example could be a young warehouse
employee who, eager to impress, lifts heavy boxes without using their legs, thereby increasing the strain
on their back and shoulders. This scenario underscores the critical need for comprehensive training
programmes that address ergonomic principles and safe lifting techniques, particularly for younger
employees who may lack the wisdom that comes with experience.

Similarly, the study found that years of service did not have a significant correlation with the risk of
MSDs, which aligns with the findings of Wahyuni (2021). This is particularly intriguing, as one might
assume that longer tenure would equate to a higher level of skill and familiarity with safe working
practices. However, new workers, who may not have had the time to adapt to the physical demands of
their roles, can often adopt poor postures that negate any potential advantages gained from longer work
experience. For example, a seasoned worker might have developed effective strategies for managing
their workload, yet a new employee may still be struggling with the physical demands, leading to
increased risk of injury.

The study's results indicate that work duration does not significantly affect the risk of MSDs. This
finding suggests that factors such as task intensity, the techniques employed during work, and the
availability of ergonomic aids play a more critical role in determining the risk of developing
musculoskeletal disorders than the sheer number of hours worked. For instance, two workers might both
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clock in for an eight-hour shift, yet one may engage in repetitive, high-intensity tasks without adequate
breaks, while the other may have a more varied workload with ergonomic support. This highlights the
importance of not merely focusing on the quantity of hours worked but rather on the quality and nature
of the work performed.

The most striking finding of the study is the significant impact of work posture on the risk of MSDs.
The data revealed that non-ergonomic positions increase the risk of developing musculoskeletal
disorders by a staggering seven times. This statistic is particularly alarming, as it underscores the critical
need for organisations to prioritise ergonomic assessments and interventions. For instance, the repetitive
manual lifting of 20 kg gallons can lead to a range of biomechanical stresses, particularly when workers
are forced to bend, twist, or lift asymmetrically. These actions are key contributors to musculoskeletal
strain, and without proper training and ergonomic support, the likelihood of injury dramatically
increases.

Spearman’s correlation analysis reinforced the notion that the back is the most affected body part
among workers, followed closely by the neck, shoulders, and hands. This pattern reflects the
biomechanical stress associated with repetitive heavy lifting and highlights the need for targeted
interventions. For example, implementing adjustable lifting aids or redesigning workspaces to facilitate
better posture can significantly reduce the risk of injury. Additionally, regular training sessions focused
on proper lifting techniques and body mechanics can empower workers to take control of their physical
well-being.

Findings of this study illuminate critical insights into the risk factors associated with musculoskeletal
disorders in the workplace. While age and years of service may not directly correlate with MSD risk, the
influence of work posture and the nature of tasks performed cannot be overstated. It is imperative for
organisations to implement comprehensive training programmes, ergonomic assessments, and
supportive measures to mitigate the risk of injuries. By prioritising the health and safety of their
workforce, companies can not only enhance productivity but also foster a culture of well-being that
benefits both employees and the organisation as a whole. Thus, addressing these issues is hot merely a
matter of compliance but a strategic imperative for sustainable success in today’s competitive landscape.

V. CONCLUSION

Of the four variables (age, years of service, work duration, and work posture), only work posture
significantly affected MSDs risk.

There no significant relationship was found between age, years of service, or work duration and MSDs.
QEC analysis showed the back had the strongest correlation with MSDs, indicating it is the most
vulnerable area in manual gallon lifting

VI. ACKNOWLEDGMENTS
We thank all the respondent who participated in this study.

VII. CONFLICTS OF INTEREST
The authors declare that this study is free from any conflicts of interest.

REFERENCES

Alfayad, A., Dwiyanti, E. and Sari, J.D.E. (2024) ‘Hubungan Work Capasity Dan Task Demand Dengan
Keluhan Muskuskletal Disorder Pekerja Pt.Xyz’, Journal of Industrial Hygiene and
Occupational Health, 9(1), pp. 10-21. Available at: https://doi.org/10.21111/jihoh.v9i1.11647.

Aprianto, B. et al. (2021) ‘Faktor Risiko Penyebab Musculoskeletal Disorders (Msds) Pada Pekerja: A
Systematic Review’, 2(2).

Cheisario, H.A. and Wahyuningsih, A.S. (2022) ‘Faktor — Faktor Yang Berhubungan Dengan Terjadinya
Keluhan Muskuloskeletal Disorder Pada Pekerja Di PT. X’, Indonesian Journal of Public Health
and Nutrition, 2(3), pp. 329-338. Available at: https://doi.org/10.15294/ijphn.v2i3.55016.

Govaerts, R. et al. (2021) ‘Prevalence and incidence of work-related musculoskeletal disorders in
secondary industries of 21st century Europe: a systematic review and meta-analysis’, BMC
Musculoskeletal Disorders, 22(1). Available at: https://doi.org/10.1186/s12891- 021-04615-9.

www.0ahsj.org 327 OAHSJ 6(2), August 2025


http://www.oahsj.org/

Harianja et al. Analysis Of Risk Factors For...

Hulu, V.T. et al. (2023) ‘Risk Factors of Musculoskeletal Disorders among Workers of Water Refilling
Depot’, AgriHealth: Journal of Agri-food, Nutrition and Public Health, 4(1), p. 33. Available at:
https://doi.org/10.20961/agrihealth.v4i1.70676.

Keselamatan, A.H. and Kerja, K. (2020) Hubungan Antara Umur Dan Kebiasaan Merokok Dengan
Keluhan Musculoskeletal Disorders (Msds) Pada Pekerja Angkat Angkut Ud Maju Makmur
Kota Surabaya, Medical Technology and Public Health Journal (MTPH Journal).

Lina, J. et al. (2023) Pengaruh faktor risiko pekerja pemanen kelapa sawit terhadap terjadinya keluhan
musculoskeletal disorders (MSDS) di PT. Perkebunan Nusantara IV unit Kebun Meranti Paham
INFO ARTIKEL ABSTRAK, Jurnal Kesmas Prima Indonesia.

Mayasari, D. et al. (2016) Diana Mayasari dan Fitria Saftarina | Ergonomi Sebagai Upaya Pencegahan
Musculoskletal Disorders JK Unila | Volume 1 | Nomor 2| Oktober.

Nidaan Khofiyya, A. et al. (2019) Hubungan Beban Kerja, Iklim Kerja, Dan Postur Kerja Terhadap
Keluhan Musculoskeletal Pada Pekerja Baggage Handling Service Bandara (Studi Kasus Di
Kokapura, Bandara Internasional Ahmad Yani Semarang). Available at:
http://ejournal3.undip.ac.id/index.php/jkm.

Nuraidah, S., Uslianti, S. and Rahmahwati, R. (2022) Perbaikan Postur Kerja Dengan Metode Qec Dan
Rula Untuk Mengurangi Terjadinya Musculoskeletal Disorders Di Cv. Makmur Jaya,
INTEGRATE: Industrial Engineering and Management System. Available at:
https://jurnal.untan.ac.id/index.php/jtinUNTAN/issue/view/1749.

Rizki Amalia Badri, P., Tiara Oktariza, R. and Salsabila Ramadhani, R. (no date) Analisis Hubungan
Usia, Masa kerja dan Pengetahuan terhadap Keluhan Musculoskeletal Disorders (MSDs), Jurnal
Kesehatan. Online. Available at: http://ejurnal.poltekkes- tjk.ac.id/index.php/JK.

Suhendar, A. et al. (2023) ‘Analisis Risiko Musculoskeletal Disorders (MSDs) pada Pekerjaan
Pengangkutan Galon Air Mineral’, Jurnal INTECH Teknik Industri Universitas Serang Raya,
9(1), pp. 71-78. Available at: https://doi.org/10.30656/intech.v9i1.5641.

Tri Prayogi, W. et al. (2024) Universitas Pembangunan Nasional Veteran Jakarta) 21 Copyright @ 2024,
HSEJ: Health Safety and Environmental Journal.

Utami, U., Karimuna, S.R. and Jufri, N. (2017) Hubungan Lama Kerja, Sikap Kerja Dan Beban Kerja
Dengan Muskuloskeletal Disorders (Msds) Pada Petani Padi Di Desa Ahuhu Kecamatan Meluhu
Kabupaten Konawe Tahun 2017.

Wildasari, T. and Nurcahyo, R.E. (2023) Hubungan Antara Postur Kerja, Umur Dan Masa Kerja Dengan
Keluhan Musculoskeletal Disorders (Msds) Pada Pekerja Di Cv. Sada Wahyu Kabupaten Bantul
Yogyakarta, Jurnal Lentera Kesehatan Masyarakat. Available at: https://jurnalkesmas.co.id.

Alfiani, R.R., Listyandini, R. and Fathimah, A. (2023) ‘Faktor-Faktor yang Berhubungan dengan
Keluhan Musculoskeletal Disorders ( MSDs ) pada Penjahit di Pasar Anyar Bogor Tahun 2022°,
6(3), pp. 204-212. Available at: https://doi.org/10.32832/pro.

Ananda Yul, F. et al. (2021) ‘Analisis Postur Kerja Operator Pemanen Kelapa Sawit dengan Metode
Quick Exposure Check (QEC)’, 8(1), pp. 222-226.

Aprillia, P. and Rifai, M. (2022) ‘Hubungan masa kerja, postur kerja dan beban kerja fisik dengan
keluhan musculoskeletal disorders (MSDs) pada pekerja industri genteng di desa Sidoluhur
Sleman’, Periodicals of Occupational Safety and Health, 1(1), pp. 31-40. Available at:
https://doi.org/10.12928/posh.v1il1.6401.

Azzahra, Bahri, S. and Puji, L.K.R. (2022) ‘Hubungan Sikap Kerja, Masa Kerja Dan Durasi Kerja
Dengan Keluhan Musculoskeletal Disorders (Msds) Pada Pekerja Manual Handling Di Gudang
X. Tangerang Selatan’, Frame of Health Journal, 1(1), pp. 143-152.

Bausad, A.A.P. and Allo, A.A. (2023) ‘Analisis Pengaruh Postur Kerja dan Beban Kerja dengan
Kejadian Musculoskeletal Disorders Petani Kecamatan Marioriawa’, Journal of Health
Education and Literacy, 5(2), pp. 128-134. Awvailable at: https://doi.org/10.31605/}-
healt.v5i2.1975.

Danur, S.M.B., Wahyu, A. and Thamrin, Y. (2022) ‘Hubungan Postur Kerja Dan Masa Kerja Terhadap
Keluhan Muskuloskeletal Pada Pengemudi Bus’, Hasanuddin Journal of Public Health, 3(2), pp.
166-178. Available at: https://doi.org/10.30597/hjph.v3i2.21894.

Elza Rachma Fadhillah, R.A.H. and Nanda, dan M. (2024) ‘Hubungan Masa Kerja dan Durasi Kerja
dengan Keluhan Musculoskeletal Disorders pada Pekerja Pemanen Sawit PT Abdi Budi Mulia

www.0ahsj.org 328 OAHSJ 6(2), August 2025


http://www.oahsj.org/
http://ejournal3.undip.ac.id/index.php/jkm
http://ejurnal.poltekkes/
https://jurnalkesmas.co.id/

Harianja et al. Analysis Of Risk Factors For...

Teluk Panji Labuhanbatu Selatan Relationship between Work Period and Work Duration with
Musculoskeletal Disorders Complaints in Oil’, 16(2).

Husaini, Ratna Setyaningrum, M.S. (2019) ‘Faktor Penyebab Penyakit Akibat Kerja Pada Pekerja Las’,
Mkmi, 13(3), Pp. 147-157.

Purba, S.F.K. and Wahyudin, W. (2022) ‘Analisis Postur Kerja Pekerja Menggunakan Metode Quick
Exposure Check di PT XYZ’, Tekinfo: Jurnal Ilmiah Teknik Industri dan Informasi, 11(1), pp.
55-65. Available at: https://doi.org/10.31001/tekinfo.v11i1.1851.

Puspita, A.G. (2022) ‘Hubungan antara Usia dengan Keluhan Musculoskeletal Disorders pada Pekerja
Home Industri Pembuatan Kerupuk di UD. X Banyuwangi’, Preventif: Jurnal Kesehatan
Masyarakat, 13(3), pp. 393-400. Available at: https://doi.org/10.22487/preventif.v13i3.385.

Ratnaningtyas, T.O., Fadhilah, H. and Tsania (2022) ‘Hubungan Karakteristik Responden Dan Postur
Kerja Menggunakan Metode Rapid Office Strainassesment(Rosa) Dengan Keluhan Msds Pada
Pegawai Dinas Kesehatan Kota Tangerang Selatan’, Frame of Health Journal, 1(2), pp. 146—
157.

Sangaji, M. et al. (2020) ‘Musculoskeletal disorders complaints by part body fishermen village labuang
namrole South Buru District’, Indian Journal of Forensic Medicine and Toxicology, 14(2), pp.
2598-2602. Available at: https://doi.org/10.37506/ijfmt.v14i2.3510.

Soamole, 1., Rumaolat, W. and Hamdun, A. (2025) ‘Research Article Program Studi [lmu Keperawatan
, Sekolah Tinggi llmu Kesehatan Maluku Husada Program Studi Profesi Ners , Sekolah Tinggi
lImu Kesehatan Maluku Husada Abstract Musculoskeletal disorders are health problems
involving  joints , muscles , tend’, 10(1), pp. 67-73. Available at:
https://doi.org/10.30829/jumantik.v10i1.22575.

Tarawaka (2019) Ergonomi Industri Dasar Dasar Pengetahuan Ergonomi Dan Aplikasi di Tempat
Kerja. Il. Surakarta: Harapan Press.

Tjahayuningtyas, A. (2019) ‘Faktor Yang Mempengaruhi Keluhan Musculoskeletal Disorders (Msds)
Pada Pekerja Informal’, The Indonesian Journal Of Occupational Safety And Health, 8(1), p. 1.
Available at: https://doi.org/10.20473/ijosh.v8i1.2019.1-10.

Wildasari, T. and Nurcahyo, R.E. (2023) ‘Hubungan Antara Postur Kerja, Umur, Masa Kerja Dengan
Keluhan Musculoskeletal Disorders (MSDs) Pada Pekerja’, Jurnal Lentera Kesehatan
Masyarakat, 2(1), pp. 43-52. Available at: https://doi.org/10.69883/jlkm.v2i1.24.

Waulandari, J., Yunus, M. and Sulistyorini, A. (2023) ‘Hubungan Lama Kerja dan Posisi Kerja Duduk
dengan Musculoskeletal Disorders (MSDs) pada Staf Kantor Proyek PT X’, Sport Science and
Health, 5(10), pp. 1033-1046. Available at: https://doi.org/10.17977/um062v5i102023p1033-
1046.

Yora Noprianti, A. (2024) ‘Hubungan posisi kerja, durasi dan frekuensi kerja dengan kejadian
Musculoskeletal Disorder pada perawat rumah sakit Pusri Palembang’, 5, pp. 4759-4766.

www.0ahsj.org 329 OAHSJ 6(2), August 2025


http://www.oahsj.org/

