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Abstract

Work-related musculoskeletal disorders (WRMSDs) are considered occupational diseases that can cause extreme discomfort and impairment. Due to
the high prevalence of WRMSDs in Asia, ergonomic intervention has become particularly important and received growing interest among scholars.
This review aims to classify ergonomic intervention practices for better musculoskeletal health at workplaces in Asian countries. PRISMA was chosen
to review 22 recently published ergonomic intervention studies obtained from the Scopus and WoS databases. The findings revealed three main
approaches for ergonomic intervention: application of devices or tools (seven articles), administrative approach (seven articles), and a combination of
both (eight articles).
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1.0 Introduction

Work-related occupational musculoskeletal disorders, or WRMSDs, are a type of occupational disease caused by injuries involving
muscles, nerves, tendons, joints, cartilage, and spinal discs (Minniti et al., 2020). WRMSDs are commonly associated with exposure to
workplace risk factors, including the environment and nature of work (Ngatcha Tchounga et al., 2022). According to the World Health
Organization (WHO), WRMSDs rank second among the top-priority occupational diseases in the world. It is also reported to have a
significant prevalence across many Asian countries. Table 1 shows a list of articles advocating the prevalence of WRMSDs in Asian
countries as evaluated from the point of eligibility in PRISMA, along with a number of proposed ergonomic interventions, some of which
have already been implemented.

Past studies showed that WRMSDs have been a prominent cause of discomfort and stages of pain among workers in various
industries such as manufacturing, agriculture, medical centers, banks, and offices (Esmaeili et al., 2023). Some work tasks can highly
affect the neck (Anshasi et al., 2022), shoulder (Gurnani et al., 2022), back (Wan-Nor-Asyikeen et al., 2022), upper extremities (Kong
et al., 2023), and lower extremities (Sain & Meena, 2019) areas of the body, subsequently contributing to WRMSDs. The majority of
previous review papers are focused on the job sector, specifically on the prevalence of issues and the proposed or implemented
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interventions. For instance, Sen et al. (2020) examined the mining sector while Varghese and Panicker (2022) focused on the rubber
processing sector. Additionally, a review by Rodrigues Ferreira Faisting and de Oliveira Sato (2019) examined the implementation of a
specific type of intervention, such as assessing the efficacy of ergonomic training in mitigating musculoskeletal symptoms. However,
this review encompasses a broader spectrum of interventions across various job sectors, focusing primarily on Asian countries.

According to Alipour et al. (2021), WRMSDs rank second in terms of frequency among disorders, following respiratory diseases.
The severity of WRMSDs can vary from mild discomfort to significant disability (ljaz et al., 2020) and can be accounted to several factors,
like specific type of disorder as well as the duration and intensity of exposure to risk factors (Gurnani et al., 2022). Additionally,
individuals’ physical and psychological characteristics (Cheung et al., 2018) and the effectiveness of preventive measures (Esmaeili et
al., 2023) further influence the severity of WRMSDs. Occasionally, WRMSDs can be mild and merely cause transitory discomfort or
pain. However, such disorder may worsen if left untreated or if the individuals continue to be exposed to the risk factors. In extreme
circumstances, WRMSDs can result in chronic pain, functional limitations, and disability (Snodgrass et al., 2022). It also has
psychological and social effects such as decreased job satisfaction (Baek et al., 2018), decreased productivity (Susihono & Adiatmika,
2021), and increased absenteeism (Susihono & Gede, 2020), thus affecting the quality of life.

The rapid economic development in Asia has resulted in a rise in industrialization (Roxana Sierra-Hernandez et al., 2019) and an
increase in the labor force. Consequently, more employees are exposed to work-related risks, including WRMSDs. Due to the increasing
prevalence of WRMSDs in the workplace, ergonomic intervention is particularly important as a preventive measure (Rostami et al.,
2022). To reduce the effect of WRMSDs, several research employed administrative and engineering terms (Kee, 2022), physical and
administrative interventions (Motamedzadeh et al., 2021), as well as engineering and training interventions (Esmaeili et al., 2023). These
aspects are described in this review using the terms ‘application of devices or tools’ and ‘administrative approach’. Therefore, this paper
aims to classify ergonomic intervention practices for better musculoskeletal health at workplaces in Asian countries into three themes,
namely, the application of devices or tools, administrative approach, and a combination of both.

Table 1: The prevalence of WRMDs in Asian countries (articles from the point of eligibility in PRISMA)
Country  No. of Articles
Bangladesh
China
Hong Kong
India
Indonesia
Iran
Jordan
Korea
Malaysia
Pakistan
Saudi Arabia
Singapore

N
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2.0 Methodology

A systematic review is a review of a well-defined subject that uses systematic and explicit procedures to find, select, and evaluate
relevant research, as well as to gather and analyze data from the studies included in the review (Moher et al., 2009). This section
describes the key terms used in the review: PRISMA, search database, systematic review process, and data abstraction and synthesis.

2.1 PRISMA

This review used "Preferred Reporting ltems for Systematic Reviews and Meta-Analyses" (PRISMA) as guidance for the qualitative
synthesis process. PRISMA is a reporting standard commonly used for systematic reviews and meta-analyses that has the capability of
improving the clarity and quality of research reporting (Mohamed Shaffril et al., 2019). The reporting standard consists of four sections:
identification, screening, eligibility, and included.

2.2 Search database

This review involved the use of two main databases, namely Web of Science (WoS) and Scopus. These databases were selected as it
offers extensive databases for browsing and research. WoS is preferable due to its unique search engine, whereas Scopus has a
reputation for reviewing documents frequently to maintain its standard (Patel et al., 2021).

2.3 The process of conducting a systematic review to choose relevant articles
The systematic review process was done to select suitable articles for the analysis. It entailed three phases, namely identification,
screening, and eligibility.

2.3.1 Identification

The choice of keywords was crucial for the identification of appropriate articles. The keywords "ergonomic awareness" and "ergonomic
training" did not yield more results than "ergonomic intervention". As a result, the articles were searched using a combination of these
keywords (see Table 2) for both databases. “Ergonomic intervention” became an important keyword in this review. Past research
suggests that ergonomic interventions have a favorable effect on musculoskeletal-related problems (Heidarimoghadam et al., 2020).
234



Mohamed Thari, M.A.N, et.al., 11th ASIAN Conference on Environment-Behaviour Studies (AcE-Bs2023) ,Primula Beach Hotel, Kuala Terengganu, Malaysia, 14-16 Jul 2023, E-BPJ 8(25), Jul 2023 (pp.233-239)

Relevant literature was identified using targeted keywords conducted through WoS and Scopus searches until 7 April 2023. The
identification phase resulted in a total of 2043 articles identified from both databases

Table 2: The search strings used in the databases

Databases Search string
Web of Science Topic (“ergonomic awareness” OR “ergonomic intervention” OR “ergonomic training”)
Scopus TITLE-ABS-KEY (“ergonomic awareness” OR “ergonomic intervention” OR “ergonomic training”)

2.3.2 Screening
All 2043 articles found in the identification phase underwent the screening phase, of which 11 articles were identified as duplicates from
both databases and were excluded from the list of articles. The remaining 2032 articles were subjected to another screening by applying
the inclusion and exclusion criteria outlined in Table 3. It resulted in a total of 58 articles that were selected for further analysis.
Table 3: Inclusion and exclusion criteria for screening
Criterion Inclusion Exclusion
Document Type | Article Review articles, conference papers, proceeding papers, book chapters, book reviews,
editorial materials, early access, meeting abstracts, corrections, letters, reprints,
notes, short surveys, erratum, undefined.

Language | English Non-English
Years | 2018 to 2023 Before 2018
Country/Territory | Asian Countries Non-Asian countries
Open Access | All open access Closed access

2.3.3 Eligibility

An extensive review process was conducted during the eligibility phase to ascertain that all 58 articles met the inclusion criteria as well
as the objective of the review. A total of 36 articles were excluded because they disregarded ergonomic interventions, did not concentrate
on the workplace or industry, or did not focus on Asian countries. Finally, 22 articles were included in the analysis stage (see Fig. 1).

- Number of records identified Number of records identified
] through Scopus database searching through Web of Science database searching
é (n=1339) (n=704)
g
i
Number of duplicate records removed
(n=11)
2
3
g Number of records excluded
(n=1974)
Number of records screened »|  Excluded due to not being open access,
(n=2032) not an article, published before 2018, non-
English, and non-Asian countries
v Number of full-text articles excluded,
= Number of full-text articles assessed with reasons (n=36)
:—g for eligibility > Excluded due to articles not including
5 (n=58) ergonomic intervention, not focusing on
workplace/industry, non-Asian countries

3 Number of studies included in
k= qualitative synthesis
g (n=22)

Fig. 1: Flow diagram showing the screening for qualitative synthesis (adapted from Mohamed Shaffril et al. (2019) and Moher et al. (2009)

3.0 Findings

Findings from the synthesis analysis indicated that ergonomic interventions have been frequently employed in Asian countries via three
distinct approaches: device or tool-based interventions, administrative interventions, and a combination of both. As shown in Table 4,
seven articles explored the utilization of devices or tools as a means of ergonomic intervention (Alipour et al., 2021; Antwi-Afari et al.,
2021; Arunkumar et al., 2019; Darliana et al., 2020; Kong et al., 2023; Mohammad Yusof et al., 2021; Ramdan & Candra, 2021), seven
articles focused on the use of administration (Alghadir et al., 2021; Anshasi et al., 2022; Dhole et al., 2021; Heidarimoghadam et al.,
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2020; Hijam et al., 2020; Lin et al., 2022; Rahman et al., 2019), and eight articles used a combination of both approaches (Esmaeili et
al., 2023; Kee, 2022; Motamedzadeh et al., 2021; Rostami et al., 2022; So et al., 2019; Susihono & Adiatmika, 2021; Susihono & Gede,
2020; Yang et al., 2021).

Iran was found to have the highest number of contributions in the field of ergonomic intervention, with a total of four articles. It was
followed by India, Indonesia, and Malaysia (each contributing three articles), China, Hong Kong, and Korea (each contributing two
articles), and Saudi Arabia, Jordan, and Pakistan (each contributing one article). From the industrial aspect, this review identified six
primary industries engaged in ergonomic intervention: manufacturing, healthcare, construction, agriculture, the office environment, and
civil service. The majority of industries analyzed in this study were associated with the manufacturing sector, accounting for a total of
ten articles. It was followed by the healthcare sector with seven articles, the office environment with two articles, whereas the
construction, agriculture, and civil service sectors each contributed one article to the analysis.

Regarding the timeframe for ergonomic interventions, our analysis revealed that the maximum duration can extend beyond two
years. Nonetheless, several scholarly articles have underscored the importance of periodic follow-up assessments to ensure their
efficiency and sustainability (Esmaeili et al., 2023; Heidarimoghadam et al., 2020; Lin et al., 2022; Ramdan & Candra, 2021; Susihono
& Adiatmika, 2021; Susihono & Gede, 2020; Yang et al., 2021). In terms of sample size or participant selection, certain articles employed
mathematical formula to ascertain sample size (Dhole et al., 2021; Heidarimoghadam et al., 2020; Hijam et al., 2020; Lin et al., 2022;
Mohammad Yusof et al., 2021; Rostami et al., 2022; So et al., 2019) while others either utilized the inclusion and exclusion criteria
(Alghadir et al., 2021; Alipour et al., 2021; Antwi-Afari et al., 2021; Esmaeili et al., 2023; Kee, 2022; Kong et al., 2023; Motamedzadeh
et al., 2021; Rahman et al., 2019; Ramdan & Candra, 2021; Susihono & Adiatmika, 2021; Susihono & Gede, 2020; Yang et al., 2021)
or did not explicitly specify their sampling approach (Anshasi et al., 2022; Arunkumar et al., 2019; Darliana et al., 2020). Further analysis
of the years of publication showed that a total of nine articles were published in 2021, which was the highest between 2018 to 2023. It
was followed by four articles in 2022 and 2020, three articles in 2019, and two articles in 2023.

Table 4: Classification of ergonomic intervention and breakdown by country, industry, and period of intervention

Alipour et al. (2021) Iran - Electronics N
(Manufacturing)

Alghadir et al. (2021) Saudi Arabia 6 months Nursing N
(Healthcare)

Anshasi et al. (2022) Jordan 6 months Dental v
(Healthcare)

Antwi-Afari et al. (2021) Hong Kong 2.7 hours Construction

Arunkumar et al. (2019) India - Automotive parts
(Manufacturing)

Darliana et al. (2020) Malaysia - Batik stamping N
(Manufacturing)

Dhole et al. (2021). India 2 months Nursing \
(Healthcare)

Esmaeili et al. (2023) Pakistan 6, 12 months Foundry N N
(Manufacturing)

Heidarimoghadam et al. (2020) Iran 1,3 & 6 months Knowledge-based companies N
(Office Environment)

Hijam et al. (2020) India 15 days Nursing N
(Healthcare)

Kee (2022) Korea 4 weeks Agriculture N

Kong et al. (2023). Korea 2 days Overhead works
(Manufacturing)

Lin etal. (2022). China 3,6,9,&12months  Dental \/
(Healthcare)

Mohammad Yusof et al. (2021) Malaysia 1 week Police rider N
(Civil Service)

Motamedzadeh et al. (2021) Iran 9 months Bank N v
(Office Environment)

Rahman et al. (2019) Malaysia - Electronic N
(Manufacturing)

Ramdan & Candra (2021) Indonesia 3 & 6 months Weaving N
(Manufacturing)

Rostami et al. (2022) Iran Over 2 years Steel N N
(Manufacturing)

Soetal. (2019) Hong Kong 1 year Hospital v y
(Healthcare)

Susihono & Adiatmika (2021) Indonesia 1 & 8 months Metal casting N N
(Manufacturing)

Susihono & Gede (2020) Indonesia 1 & 10 months Metal casting v N
(Manufacturing)

Yang et al. (2021) China 3 & 6 months Nursing N N
(Healthcare)
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4.0 Discussion

This paper systematically reviewed 22 articles that looked on ergonomic intervention practices for better musculoskeletal health at
workplaces in Asian countries. From the figure, seven articles were classified as the application of devices or tools, another seven
articles were focused on the administrative approach, and the remaining eight articles involved the combination of both approaches.
The investigation in these articles extended across the manufacturing, healthcare, construction, agriculture, office environment, and civil
service industries. A number of studies employed the engineering and administrative control terminology to reduce the impact of
WRMSDs within the working environments (Kee, 2022). Other studies, on the other hand, utilized the terminology of physical and
administrative interventions to mitigate WRMSDs (Motamedzadeh et al., 2021). Additionally, one study used the terminology of
engineering and training interventions (Esmaeili et al., 2023).

Engineering methods often include four approaches: tool modification, workspace redesign, powered equipment, and automation
(Darliana et al., 2020). This review changes the term ‘engineering methods’ into the ‘application of devices or tools’. In contrast, the
administrative approach was used as a substitute for administrative control, which involved awareness, training, break and work duration,
and physical activity (Motamedzadeh et al., 2021). This review also identified eight articles that employed a combination of both
approaches, while the application of devices or tools and the administrative approach consisted of seven articles respectively. This
implies that there is no superior approach compared to the others.

When analyzing these 22 articles, it would be unjust to draw comparisons between the application of devices or tools and the
administrative approach. Despite the successful implementation of devices or tools interventions in the workplace (Darliana et al., 2020)
and there is contradictory evidence regarding the effectiveness of ergonomic training in reducing physical effort and alleviating
musculoskeletal discomfort among employees (Rodrigues Ferreira Faisting & de Oliveira Sato, 2019), workplaces that face challenges
in implementing devices or tools may resort to administrative control as a cost-effective option for managing WRMSDs (Kee, 2022). The
author further stated that applying the administrative approach can also yield similar efficacy in the application of devices or tools. This
suggests that both approaches have the potential to give superior outcomes in mitigating or diminishing the impact of WRMSDs.

The 22 articles were also systematically categorized according to their respective industries, which resulted in the identification of
six primary industries: manufacturing, healthcare, construction, agriculture, office environment, and public service. This classification
provides a comprehensive overview of the industries covered within the literature, ensuring a thorough examination of ergonomic
interventions across diverse sectors. The manufacturing industry emerged as the primary sector for implementing ergonomic
interventions owing to numerous deficiencies in the workplace environment, tools, and equipment that threaten employees' health and
safety at the workplace (Arunkumar et al., 2019). This indicates that the manufacturing sector represents a higher degree of risk in
comparison to other industries. Other articles were focused on the manufacturing and healthcare industries, and there appear to be not
many article contributions in other sectors.

Our results also found several high-impact articles that employed the quasi-experimental method to compare the control group with
the main group or other relevant groups (Dhole et al., 2021; Esmaeili et al., 2023; Heidarimoghadam et al., 2020; Hijam et al., 2020; Lin
et al., 2022; Mohammad Yusof et al., 2021; Motamedzadeh et al., 2021; So et al., 2019; Yang et al., 2021). Such an approach allows
for a rigorous examination of the effects of interventions and facilitates a comprehensive analysis of the research findings. Nevertheless,
it is worth noting that certain articles demonstrated that the implementation of ergonomic interventions, particularly those involving the
application of devices or tools, may not demand an extended duration and can be accomplished within a relatively short period of time
(Alipour et al., 2021; Antwi-Afari et al., 2021; Arunkumar et al., 2019; Darliana et al., 2020; Rahman et al., 2019). It subsequently
suggests that the timeframe for implementing ergonomic interventions is not rigidly defined and can vary depending on the specific
approach and context.

5.0 Conclusion and Recommendation

The present review encompassed a total of 22 articles focusing on device or tool-based interventions (seven articles), administrative
approach (seven articles), and a combination of both approaches (eight articles). The search was limited to articles available in the
Scopus and Web of Science databases. This review investigated all of Asia's job sectors, including manufacturing, healthcare,
construction, agriculture, office environments, and civil service, using a variety of interventions rather than focusing on a single industry
or type of intervention. The majority of studies highlighted the effectiveness of the ergonomic interventions employed. Notably, no single
approach demonstrated inherent superiority over the others, as there were instances of interdependence between device-based and
administrative interventions. This review suggests that workplaces encountering difficulties to implement devices or tools should consider
implementing an administrative approach to manage initial measures for managing WRMSDs, particularly for small and medium
enterprises (SMEs).

It should be noted that this review was confined to Asian countries, and it is worthwhile to conduct more comparative reviews
involving other regions. Furthermore, the present review only looked at the prevalence of work-related musculoskeletal disorders
(WRMSDs) and recommended the implementation of ergonomic interventions at the workplace across 12 Asian countries, which is
merely a quarter of the region. Therefore, future research can focus on more countries in the Asian region to explore the prevalence of
WRMSDs across a wider range of occupational sectors, subsequently enabling the implementation of diverse ergonomic intervention
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methods and facilitating the comparison of their effectiveness. This will further expand the body of knowledge regarding WRMSDs and
enhance the application of intervention strategies across the region.
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Paper Contribution to Related Field of Study

Contribution to Researchers:

This paper provides an overview of ergonomic interventions implemented across Asia along with the extent of their efficacies, which can
be of great value for researchers and practitioners in the respective field to evaluate the effectiveness of current interventions and
initiatives aimed at mitigating WRMSDs, mainly in the Asian region. By assessing the results of these interventions, relevant stakeholders
can pinpoint any domains that require enhancement, explore ways to optimize the current strategies and provide evidence-based
suggestions for forthcoming interventions.

More comparative studies can be conducted across Asian countries to ascertain the similarities and differences in the prevalence of
WRMSDs, risk factors, and interventions. Research in this area can offer significant contributions to understand the influence of cultural,
organizational, and regional variables of WRMSDs, which can benefit the development of targeted interventions.

This review also offers researchers the capacity to conduct further investigation to identify specific risk factors that are linked to WRMSDs
within the Asian demographics. This process entails an analysis of various aspects, such as the nature of industries, job responsibilities,
ergonomic issues, and cultural or socio-economic determinants that play a role in the emergence of WRMSDs. Comprehending these
risk factors may facilitate the development of focused interventions and preventive measures.

Contribution to Practitioners:

This review will enable health and safety practitioners to decide and employ suitable WRMSDs prevention and management strategies
based on the industry, costs, work environment, time allocation, and the efficacy of ergonomic interventions. This has the potential to
bring about positive results like a decrease in pain, enhanced functionality, improved productivity, and a reduction in absenteeism.
Moreover, adopting evidence-based interventions can lead to financial benefits, mainly for employers. Additionally, findings from this
review can provide professionals with valuable insights gained from others’ experiences and offer valuable contributions toward the
progression of optimal approaches.

Furthermore, this review intends to provide practitioners with a proper understanding of the variations among industries related to
WRMSDs, including, but not limited to, manufacturing industries and healthcare services. Such knowledge will enable them to create
and execute interventions that are highly suited with the organizational culture and surrounding. Customized interventions are believed
to have a higher probability of being efficacious and connecting with the intended demographic. It also can potentially be incorporated
into professional growth programs, particularly for practitioners, to assure that they remain informed about the most recent findings and
evidence-supported approaches to effectively address and mitigate WRMSDs.
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