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Abtract

Odbyjectives: The main objective of this study is to analyse the efficacy of a participatory ergonomics intervention in reducing the symptoms of
musculoskeletal disorders (MSDs) among Hamilton Sundstrand Malaysia (HSM) office workers. Hence, it is important to analyse the
Jevel of ergonomic awareness and the current status of the MSD symptoms.Research methodology: The study used a mixed method research,
it used questionnaires to collect the qualitative data and analyse along with the interviews for collecting the gualitative data and analysis of
the data. The respondents were from the 5 departments within the company. These 5 departments included the Supply chain or procurement
department, finance department, customer service department, engineering and the quality department. The target population for this stndy
was 30 office workers. The data was analyzed using thematic analysis and paired t-Test analysis using the SPSS software. To study the
efficacy of the ergonomics training module in reducing the MSD symptoms among the workers, the paired t-test method of analysis was used.
Setting: The study was conducted at Hamilton Sundstrand Customer Service (M) Sdn. Bhd. (HSM).Findings: Before the implementation
of the ergonomics training module the ergonomics awareness of the office employees was at a very low level. The bigher rate of discomfort was
reported at the neck (49%),lower back(54.3%) and upper back (52%). After the implementation of the training module, there was a
increase in the awareness and the knowledge level of the office ergonomics which significantly reduced the MSD symptoms. The prevalence
of MSDs symptoms has also decreased for some body parts; however, the neck continues to have one of the bighest percentages of body parts
excperiencing pain, at 54.3%, followed by the right wrist (49.3%) and right shoulder (46.9%). The paired t-test yielded a t-value of 2.26
while the p-value was 0.043, which is less than 0.05. Therefore, the ergonomic training module was successfully implemented which resulted
in the significant change in the MSDs within the departments. Conclusions: The findings of the study concluded that the main cause for
musculoskeletal disorders (MSDs) is the poor office ergonomics at the workstation and a lack of ergonomic awareness. Ergonomic training
can overcome these issues, as the intervention bas effectively reduced the prevalence of MSDs among office workers. Worfkstation, Ergonomics,
Office Workers, Intervention, Musculoskeletal Disorders.

Introduction

Background of the Company

Hamilton Sundstrand Customer Service (M) Sdn. Bhd. (HSM) is a subsidiary of Collins Aerospace that
offers aircraft maintenance, repair, and overhaul (MRO) services to commercial airlines around the globe,
specialising in Air Management System (AMS). The company was initially formed from the merger of
Hamilton Standard and Sundstrand Corporation. It was established in 1991 and currently located in
Kelang, Selangor. HSM includes support and repair shops, non-destructive testing, paint as well as products
test cell. With the vast amount, of in-house capabilities, the company occupies about four acres of land to
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ensure the smooth running of their daily shop activities. The core business activities of the company
involve around repair and overhaul of the aircraft’s air pack system. Hence, the facility consists of four
main repair shops or cells which are valves, starters, air cycle machines and heat exchangers. The company
comprises of 100 direct employees and 40 indirect employees, separated by two different floors.

Problem Identification

The prevalence of work-related musculoskeletal disorder (MSDs) is constantly rising among office
workers. Due to poor office ergonomics workstation setup, they started to develop MSDs symptoms
such as pain and discomfort because of static and awkward posture, repetitive motions and forceful
exertions [1]. The most common improper posture is resting their wrist on the edge of their workstation
while typing on the keyboard. By repeating this position for a prolonged period can lead to nerve damage
and develop a medical condition called carpal tunnel syndrome (CTS) [2]. Other awkward posture can
be seen where the employees cradling the phone between their ear and shoulder while tilting their neck
to one side. This can cause support muscles getting strained and repetitive injury can lead to the neck,
shoulder, and upper back pain [3]. Apart from that, most companies provided their workers with similar
workstation desks and ergonomics chair, however they did not train them on how to utilize the features
and thus, missed out on the benefits that comes from using the chair [4]. As such, several of the
department staffs have reported to have signs and symptoms associated with MSDs.

Literature Review

Importance of Participatory Ergonomics Intervention

Ergonomics intervention aim to enhance the fitting of work tasks for the employees. Ergonomics
education is one of the well-documented ergonomics interventions and it is a strategy where an
ergonomics expert educates the workers about the ergonomics principles, improve the knowledge of the
workers on effective work behavior, MSDs risk factors and the prevention strategies. In ergonomics
education program, there are two main objectives which is one, increased the office workers awareness
on the risk factors and the second is to motivate them to make few good changes on their work behavior
[5]. To further understand more about participatory ergonomics, it continuously involves the office
workers in implementing and developing changes in the workplace to make some improvement on the
productivity and lower risks to health and safety [6].

Psychosocial Risk Factors Among Office Workers

According to the Karasek Demand-Control theory, the combination of low decision latitude and
high psychological demand can result in a variety of job-related stresses, including MSDs, mental
disorders, and cardiovascular diseases. An office worker is at a high risk of injury, for instance, if
their body requires them to adapt duties that exceed their physical limitations [7]. In addition, Smith
& Sainfort (1989) developed a job stress model based on the theory of stress and balance. It is
asserted that working conditions and other environmental factors outside of the workplace can
contribute to an individual's stress load. This burden includes psychological, biomechanical, and
physiological effects, such as pain perceptions, joint forces, and elevated blood pressure. If the
workload exceeds a person's capacity, it can have a negative effect on the employees by causing
strain. This is referred to as a mismatch between personal resources and environmental
requirements. This strain is capable of causing severe MSDs [8] if prolonged exposure occurs.
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Action Research Framework

Figure 1: Action Research Framework.
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The study is desirable due to several of the HSM office staffs informed of expetiencing discomfort and
pain similar to symptoms of MSDs. Thus, the proposed research solution is to explore the prevalence
of MSDs in the workplace and educate the office staff on occupational hazard to improve their working
condition for the long-term. In order to proceed with the study and gather the research data, the
researcher had collaborated with Environment, Health and Safety department and ergonomics
committee to thoroughly plan the intervention to ensure a successful project.

Planning Action

Presently, Hamilton Sundstrand Customer Service (M) Sdn. Bhd. office workers are not trained or have
any guidelines on the office ergonomics which could probably be the cause for them to practice poot
working behaviors that can have detrimental effects on the workers’ well-being at work. The following
need for change has been informed to the employer and the desired future state is to reduce the
prevalence of MSDs symptoms through participatory ergonomics education. The successfulness of
participatory ergonomics approach requires involvement from the organizational members to develop a
healthy workplace to reduce the incidence of MSDs [6]. Hence, the researcher had established a
collaboration relationship with HSM ergonomics committee to assist in implementing and designing the
ergonomics intervention. Both parties were working closely to administer the treatment throughout the
entire process and ensuring the research objectives are achieved.

Taking Action
The data collection was separated into two phases which consists of pre-test and post-test data gathering.
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The pre-test assessment which consisted of questionnaires and interviews were carried out and
completed within the same day. Shortly after the completion of the pre-test questionnaire session, the
researcher then proceeds to communicate to the participants that the pre-test interview assessment is
conducted within the same day. The post-test data collection was being carried out after a period of 8
weeks since the last pre-test assessment performed by using similar respondents.

Evaluating Action

Statistical Package for the Social Sciences (SPSS) Version 25 was used to measure the mean scores,
standard deviation, minimum and maximum values for the results of questionnaires and interviews in
both the pre-intervention and post-intervention periods. The paired t-test was utilised to assess the
efficacy of ergonomics training in reducing the symptoms of musculoskeletal disorders among office
workers. The paired t-test compares the means of two related groups, the pre-test group and the post-
test group, to determine whether there was a significant difference between the symptoms of
musculoskeletal disorders experienced by office workers before and after receiving ergonomics training.

Analysis

Based on the pre-intervention results on the ergonomics knowledge and awareness, only half of the
respondents are familiar and have the knowledge of ergonomics concepts (50.0%). According to the
interview data collected, although 70% of the workers knew that the chair, they are currently using is an
ergonomics chair, majority of them did not know how to fully utilize the chair as they are not being
trained. Besides that, only 63.3% of the respondents stated that they applied the office ergonomic at
their workplace. After the ergonomics training was done, the result obtained showed positive outcomes
as all of the participants (100.0%) have become aware of the ergonomics principle, able to fully use the
ergonomics chair as well as apply the office ergonomics at their workstation. Figure 2 illustrated the
difference made between the pre-test and post-test to observe any improvement occurred.

Figure 2: Graphical Results of Ergonomics Awareness Among the office Workers Between Pre-Test
and Post-Test in the form of “Yes” and “No” Questions.
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The participants were then asked to rate all body regions experiencing discomfort. Lower back (54.3%),
upper back (52%) and neck (49.7%) were rated as the most problematic areas. After that, the presented
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post-test results revealed some significant changes in the rate of body part discomfort, with the majority
of locations presumably improving and only a few, including the neck, the right wrist, and the right
shoulder, showing an increase. The three body regions with the highest proportion of individuals
experiencing discomfort were the neck (54.3%), right wrist (49.3%), and right shoulder (46.6%). Before
and after office ergonomics training, Figure 3 depicted the percentage of body parts where discomfort
was present among office personnel.

Figure 3: Graphical Data on Rating the Body Part Where Discomfort Occurred During the Last Two
Months Among the Office Workers Between Pre-Test and Post-Test.
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Using a paired t-test, a comparison was made between the pre-test and post-test on reducing MSD
symptoms among office employees. The paired t-test resulted in a t-value of 2.26, which indicates that
the difference between the sample data and the null hypothesis increases as it is greater than zero, while
the p-value is 0.043, which is less than 0.05. Both the t-value and the p-value indicated positive deviations
between the sample data and the null hypothesis. This demonstrated a significant difference in MSD
symptoms among office employees following an ergonomics intervention. The null hypothesis that there
is no significant difference between pre-intervention and post-intervention MSD symptoms among
office workers is therefore rejected.

Discussion

Level of Ergonomics Awareness

In the pre-intervention results, lack of awareness and application of office ergonomics has been discovered
among the office. This may due to most office workers did not realize that lack of ergonomics awareness
can cause a range of serious health problems such as MSDs. Hence, it is suggested that the management
put more effort to increase the ergonomics awareness among the office workers and the application of
ergonomics should be practical to bring positive changes in the work habits. Education or training is the
best option to initiate the awareness of ergonomics among the office workers as it can promote a culture
of safety in the organization [9]. After the respondents had undergone ergonomics training, there was an
improvement in terms of office ergonomics awareness and all the workers started to apply the ergonomics
principle at their workstation. Participatory ergonomics training intends to help the office workers in

www.KurdishStudies.net



Noor, Hashim, Kelana & Hishan 785

understanding the proper workstation setup and postures. Hence, it is very beneficial for the employees as
they can apply the information of office ergonomics into their work environment [10].

The Prevalence of MSDs Before and After Intervention Among the Office Workers

The lower back is rated as the highest for body part where discomfort is present in the pre-test result. This could
probably be due to prolonged static, awkward and constrained postures during the office work. Maintaining the
same awkward position for a long period will slowly diminish the elasticity in soft tissues and increase the strain
and pressure to the back of muscles and spinal discs [11]. Another reason might be unfamiliarity of ergonomics
chair as the workers did not fully utilize the features throughout working hours. Fortunately, in post-test result,
the lower back showed significant reduction. Based on the feedback by the respondents, all of them showed
improvement in terms of less body aches and more comfortable at the workstation after they applied office
ergonomics. For example, correctly make some adjustments on the ergonomics chair and took micro-breaks
during the working hours to ease pain or discomfort. Thus, this showed how important the office ergonomics
training is to the office workers as they often neglected their health by mainly focusing on their job which could
lead to low productivity and creates serious health problems.

Besides that, the neck was also rated high in the pre-test outcomes and surprisingly stayed within the top
highest rate even after the intervention. Based on the questionnaires and interviews data, most of the
respondents used laptop more than the monitor screen to do their job and it is noticed that the position
of the screen laptop was lower than their eye-level. This led to tilted and forward head posture which
associated with an increased possibility of neck pain by putting pressure on the cervical spine and later
causing muscle fatigue and tightness [12]. Besides that, the respondents also have the habits of having
awkward posture when using telephone while keying as headphones are not provided. Holding the
phone between the ear and shoulder while maintaining static position during a long phone call can
heighten the tension in the shoulders [13]. This can be seen in the result where the rate of shoulder also
increased after the ergonomics training.

Additionally, the rating of the right wrist during the post-test was also increased as compared to the pre-
test results. Typing is another task that every office worker tackles daily and at the same time they can
suffer from common injuries because of poor office ergonomics such as musculoskeletal injuries.
Without any proper ergonomics workstation such as the keyboard tray, they can develop setious injuries
such as carpal tunnel syndrome [9]. Although the office work environment does not generally involve
some heavy lifting or twisting as industrial workplaces, it does involve countless repetitive movements
on the hand, wrist and fingers. With the good ergonomics keyboard practices, it will be able to keep the
workers productive and pain-free as the wrists are in comfortable and neutral positions [14,15,16,17].

Comparison of Pre-Test And Post-Test on the Effectiveness of Ergonomics Training

Paired t-test was used to compare the means between two related groups which are the pre-test groups
and the post-test groups. Based on the results, the t-value obtained is 2.26, whereas for the p-value is
0.043. Both t-value and p-value showed that there is a significant difference between the sample data
and null hypothesis, which ultimately reject the null hypothesis. Therefore, this shows that the office
ergonomics training is indeed effective in reducing the MSDs among the office workers. This also
represents the relative improvement in the ergonomics applications of the office workers in this study.

Conclusion

In conclusion, through the implementation of the ergonomics intervention, the employees were able to
improve their working postures, work habits and make appropriate adjustment at the workstation to
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lessen the pressure applied to the body which overall lead to significant reduction in MSDs among the
office workers [18,19]. The intervention has a positive impact on the workers’ MSDs as it can reduce
the burden of the workers when performing specific job tasks. As such, the ergonomics training aimed
at informing the office workers regarding the risk factors of the musculoskeletal injury as well as the
changing behavior to reduce the risk [20, 21, 22] has been proven to be effective.

Acknowledgements

I'would like to express sincere gratitude to my supervisor, Tuan Haji SLAE Zaiful Hasmi Mohd Hashim
and Adjunct Professor, Tuan Haji Zairulshahfuddin Bin Zainal Abidin for their wisdom guidance and
support in completing this research. Special thanks to Universiti Teknologi Malaysia (UTM) for
providing financial support by awarding me grant to continue the research as well as Hamilton
Sundstrand Customer Service (M) Sdn. Bhd. (HSM) for sponsoring my studies and allow me to conduct
the research in the company. I am also grateful for my lovely wife, family and friends for their
unconditional love and unending encouragement.

References

Ardahan, M., & Simsek, H. (2016). Analyzing musculoskeletal system discomforts and risk factors in
computer-using office workers, 32(0), 1425-1429. Retrieved from
https://doi.org/https://doi.org/10.12669/pjms.326.11436

Brazier, Y. (2018). Carpal tunnel syndrome: What you need to know. Retrieved from Retrieved from
https://www.medicalnewstoday.com/articles /184337.php

Duan, R., Ramakrishnan, S., & Hishan, S. S. (2023). Impact of CSR on Organizational Resilience across
Chinese  Listed Firms: Combination of Process-oriented and  Outcome-oriented
Perspectives. Migration Letters, 20(6), 963-982.

Eske, J. (2019).  What to  know  about neck  tension.  Retrieved = from
https://www.medicalnewstoday.com/articles/327205.php

Huizen, J. (2018). Sitting positions for good posture. Retrieved from
https:/ /www.medicalnewstoday.com/articles /321863.ph

Mani, K. (2018). Evidence-Based Strategy Ergonomics Education for Office Computer Workers: An

Evidence-Based Strategy. Retrieved from https://doi.org/http://dx.doi.org/10.5772/57353

Burgess-Limerick, R. (2018). Participatory ergonomics: Evidence and implementation lessons.

Applied Exrgonomics,  289-293. Retrieved from
https://doi.org/10.1016/j.apergo.2017.12.009

Anderson, S. P., & Oakman, J. (2016). Allied Health Professionals and Work-Related Musculoskeletal
Disorders: A Systematic Review. Safety and Health at Work, 7(4), 259-267. Retrieved from
https://doi.org/10.1016/j.shaw.2016.04.001

Vinothini, P., Halim, I., Umar, R. Z., & Too, Y. W. (2018). A future framework for musculoskeletal
disorders symptoms among computer office workers, 5(6), 167-177. Retrieved from
https://doi.org/10.15621 /ijphy/2018/v5i6 /178053

Porteous, C. (2019). Comorbidity: What is it and why is it important? Comorbidity: Symptoms,
Conditions, Behavior and Treatments. https://doi.org/10.1007/978-3-030-32545-9 1

Mahmud, N., Kenny, D. T., Zein, R. M. & Hassan, S. T. (2011). Ergonomic training reduces
musculoskeletal disorders among office workers: results from the 6-month follow-up. Malaysian
Journal of Medical Sciences, 18(2), 16-26. Retrieved from
https:/ /www.ncbi.nlm.nih.cov/pmc/articles/PMC3216214

www.KurdishStudies.net


https://doi.org/https:/doi.org/10.12669/pjms.326.11436
https://www.medicalnewstoday.com/articles/184337.php
https://www.medicalnewstoday.com/articles/327205.php
https://www.medicalnewstoday.com/articles/321863.php
https://doi.org/http:/dx.doi.org/10.5772/57353
https://doi.org/10.1016/j.apergo.2017.12.009
https://doi.org/10.1016/j.shaw.2016.04.001
https://doi.org/10.15621/ijphy/2018/v5i6/178053
https://doi.org/10.1007/978-3-030-32545-9_1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3216214/

Noor, Hashim, Kelana ¢ Hishan 787
Hamilton, K. (2017). Causes and Dlagn051s of Lower Back Stram Spine- Health 9-10. Retrieved from

Morrison, W. (201 8). What’s to know about hookworm infection? Medical News Today. Retrieved from
https://www.medicalnewstoday.com/articles /313077

Namwongsa, S., Puntumetakul, R., Neubert, M. S., Chaiklieng, S., & Boucaut, R. (2018). Exgonomic risk
assessment of smartphone users using the Rapid Upper Limb Assessment (RULA) tool. PLoS
ONE, 13(8), 0—1. Retrieved from https://doi.org/10.1371/journal.pone.0203394

Meakin, B. B. (2019). How to Use Ergonomics in the Workplace for Maximum Health Benefits.
Retrieved  from  https://ohsonline.com/articles/2019/12/10/how-to-use-ergonomics-in-the-
workplace-for-maximum-health-benefits.aspx

Jahangiri, M., Moussavi Najarkola, S. A., Gholami, T., Mohammadpour, H., Jahangiri, A., Hesam, G., & Jalali,
M. (2015). Exrgonomics Intervention to Reduce Work-Related Musculoskeletal Disorders in a Lead Mine.
Health Scope, 4(4). Retrieved from https://doi.org/10.17795 /jhealthscope-29507

Obum, O. E., Kelana, B. W. Y., Rahim, N. S. A,, Saidi, M. 1., & Hishan, S. S. (2023). Testing Effects of
Job Satisfaction and OCBs on the Relationship between Talent Management and Talented
Employee Turnover for Sustainable Human Resource Development in Healthcare. Migration
Letters, 20(5), 648-666.

O’Keeffe, M., Dankaerts, W., O’Sullivan, P., O’Sullivan, L., & O’Sullivan, K. (2013). Specific flexion-
related low back pain and sitting: Comparison of seated discomfort on two different chairs.
Ergonomics, 56(4), 650—-658. Retrieved from https://doi.org/10.1080/00140139.2012.762462

Hishan, Sanil S., Suresh Ramakrishnan, Robbi Rahim, I.ee Te Chuan, Arshad Mahmood, and Nimisha
Beri. "Understanding disaster risk and development of resilience as one of the fundamental drivers
of sustainable development in India with special reference to supercyclone Amphan." International
journal of disaster risk reduction 62 (2021): 102339.

Kelana, B. W. Y., N. N. A. Mansor, and L. Sanny. "HR sustainability practices instrument comparative
analysis in Malaysian SMEs." Pertanika Journal of Social Sciences & Humanities 24 (2016): 73-79.

Manokaran, K., S. Ramakrishnan, S. Hishan, and K. Sochod. "The impact of corporate social
responsibility on financial performance: Evidence from Insurance firms." Management Science
Letters 8, no. 9 (2018): 913-932.

Shahatha Al-Mashhadani, Abdulrazak F., Muhammad Imran Qureshi, Sanil S. Hishan, Mohd Shamsuri
Md Saad, Yamunah Vaicondam, and Nohman Khan. "Towards the development of digital
manufacturing ecosystems for sustainable performance: Learning from the past two decades of
research.”" Energies 14, no. 10 (2021): 2945.

Kurdish Studies


https://www.spine-health.com/conditions/lower-back-pain/causes-and-diagnosis-lower-back-strain
https://www.medicalnewstoday.com/articles/313077
https://doi.org/10.1371/journal.pone.0203394
https://ohsonline.com/articles/2019/12/10/how-to-use-ergonomics-in-the-workplace-for-maximum-health-benefits.aspx
https://ohsonline.com/articles/2019/12/10/how-to-use-ergonomics-in-the-workplace-for-maximum-health-benefits.aspx
https://doi.org/10.17795/jhealthscope-29507
https://doi.org/10.1080/00140139.2012.762462

